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SUMMARY

A. PROPOSED ACTION
The proposed project, called the Santa Fe - Los Alamos

Corridor, consists of constructing a shorter, more direct route
between Santa Fe and Los Alamos, New Mexico. In addition,
construction of this project is meant to provide additional access
to and from the Los Alamos area, as well as improve highway safety
for the transport of low-level nuclear waste from the Los Alamos
National Laboratory. Exhibits I-1 and I-2 in Section I show the
general vicinity of the proposed project and the specific project
area, respectively. ‘

The existing route from Los Alamos to Santa Fe is via SR 502
(formerly SR 4) which links to US 84/285 in Pojoaque, north of
Santa Fe. US 84/285 links to I-25 via US 85 (Cerrillos Road) and
US 285 (St. Francis Drive) in the southern portion of Santa Fe.
This existing route, from Los Alamos to I-25, is approximately 47
miles in length. Exhibits I-1 and I-2 in 3ection I also identify
this existing route.

The New Mexico State Highway and Tra: s;portation Department;s
(NMSHTD) 1990-1996 "Six-Year Plan" identifies the proposed project
as a four-lane, divided highway on new location with 1limited
access. Involved in this study are, depending 'on the build
alternate, 19.2 to 22.3 miles of new construction between the
proposed Santa Fe Relief Route near Santa Fe and SR 4 near Los
Alamos. The project would require the construction of a major
bridge across the Rio Grande as it passes through White Rock
Canyon. This new facility is designated as SR 594 by the NMSHTD
and could be constructed in seven to ten years following approval
of the final Environmental Impact Statement.

For study purposes, the project termini extend beyond the
construction limits noted above. The southern project terminus has
been identified as the intersection of I-25 and the Santa Fe Relief
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Route southwest of Santa Fe. The segment of the Santa Fe Relief
Route between I-25 and the proposed construction limits of the
Santa Fe - Los Alamos Corridor project was included in the Finding
of No Significant Impact (February 19, 1988) for the Santa Fe
Relief Route, and is currently under construction. The northern
project terminus is at the intersection of Trinity Road (SR 502)
and Diamond Drive (SR 501) in Los Alamos. Although SR 4 represents
the construction limits for all the build alternates, SR 502,
Pajarito Road, and East Jemez Road provide access to and from Los
Alamos and are documented in this Supplemental Draft Environmental
Impact Statement (SDEIS). Improvements to these connecting
facilities are not part of +the proposed action. The proposed
construction project lies within the municipal boundaries of the
City and County of Santa Fe and the County of Los Alamos.

B. ONS

The NMSHTD's 1990-1996 "Six-Year Plan" indicates there are
three transportation projects planned in the vicinity of the study
area; project control numbers 2307, 1787, and 2152. These three
projects involve the reconstruction and r aabilitation of SR 502,
from its intersection with SR 4 (known 1' -ally as the White Rock
"Y") to its junction with SR 30. These pr jects are scheduled for
construction between 1990 and 1994. The southernmost segment of
the Santa Fe Relief Route, a new four-lane facility in the western
Santa Fe area, is currently under construction.

The Los Alamos National Laboratory's (LANL).draft 1989 "Short
Term Construction Plan: FY-90" indicates planned improvement of
several roads in the vicinity of the study area. These
improveménts to LANL roads include the widening of East Jemez Road
from two to four lanes and the realigning of Pajarito Road.
Construction is scheduled to begin in fiscal year 1995.

Both the NMSHTD and LANL planned improvements are an integral
part of the transportation network. The future development of this
project would not conflict with but would complement these proposed

S-2




BERREREERRERNREERRRER AR

actions, by further enhancing traffic movement and access
throughout the corridor.

C. ALTERNATIVES CONSIDERED

Various alternative actions were considered for this project.
These included the Transportation Systems Management Alternative,
the Mass Transit Alternative, the Improved Roadway Alfefnative, the
No-Build or "Do-Nothing" Alternative, and the Build Alternative.

Only the Build Alternative would meet the requirements of the
project. That is, the provision of additional access to and from
Los Alamos, a shorter route between Lus Alamos and Santa Fe, and
the provision of improved highway safety for cthe transport of
low-level transuranic material from Los Alamos. Although the No-
Build Alternative would not meet the requirements of tne project,
it has been included for further consideration as a basis of
comparison with the Build Alternative.

Within the Build Alternative, there are four build alternates.
These build alternates are described in tail in Section II and
are shown on Exhibit II-5. The typic 1 sections and design
criteria for this proposed highway would t the same among the four
build alternates. However, the bridge types and heights would vary
by alternate. The final bridge types would not be determined until
the project is at the final design phase. Given the mountainous
terrain, considerable earthwork would be associated with any of the
build alternates in order to meet current highway design standards
and to bridge the Rio Grande and White Rock Canyon. A comparison
of build alternate design features is shown in Table IV-3.

The construction length of the Montoso Peak Alternate involves
approximately 22 miles of roadway construction and would require
three bridge crossings, ranging in length from 640 feet across
Chaquehui Canyon to approximately 2,790 feet across the Rio Grande.
The total cost of this alternate would be approximately $183.7
million.



The construction length of the Chino Mesa Alternate involves
approximately 19 miles of roadway construction and would require
two bridge crossings, ranging in length from 1,923 feet across
Ancho Canyon to 3,113 feet across the Rio Grande. The total cost
of this alternate would be approximately $205.5 million.

The construction length of the Mortandad Alternate involves
approximately 21 miles of :-adway construction and would require
two bridge crossings, ranging in length from 500 feet across Canada
Ancha, to 4,562 feet across the Rio Grande. This alternate would
require a 300-foot temporary construction bridge. The total cost
of this alternate would be approximately $164.2 million.

The construction length of the Sandia Canyon Alternate involves
approximately 22 miles of rcadway construction and would require
two bridge crossings, ranging in length from 400 feet across Canada
Ancha, to 4,104 feet across the Rio Grande. This alternate would
also require a 300-foot temporary construction bridge. The total
cost of this alternate would be approximately $150.8 million.

D. MAJOR ENVIRONMENTAI, IMPACTS

Details of the four build altern tes and the No-Build
Alternative and their specific impacts to the social, economic, and
natural environment are included in Section IV.

Results of the studies prepared for this project indicate that,
under any of the build alternates, there will be large savings in
travel time and associated costs because of the 10- mile shorter
route provided by the proposed facility. Other major benefits
resulting from the proposed action include a safer route, avoiding
central Santa Fe, for the transportation of hazardous materials to
and from LANL; additional transportation capacity within the area's
roadway network; improved access to and from the Los Alamos area;
and improved delivery of emergency services, including emergency
evacuation and faorest fire protection.
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There will be no adverse long-term air, noise, water quality,
wetland, farmland, or floodplain impacts. There would be no
relocation of residences, businesses, farms, or public and
institutional facilities. There would be no involvement with known
hazardous waste sites in the areas of the project surveyed for this
study, except for the Chino Mesa Alternate as it crosses Ancho
Canyon on LANL property. The project would not directly impact any
properties covered by the provisions of Section 4(f) of the
Department of Transportation Act or Section 6(f) of the Land and
Water Conservation Fund Act.

The temporary construction bridge would temporarily impact
approximately one-half acre of wetland. However, the area
disturbed would be_revegetatéd with native plant species upon
completion of construction. Floodplains associated with the area
would be unavoidably crossed by all of the alternates vuvnder
consideration. However, no risk of increased flood hazard would
occur.

None of the build alternates would cc -letely avoid sensitive
plant or animal species. Several alter -ates would potentially
impact the federally endangered bald eag - and peregrine falcon.
Coordination with the U.S. Fish and Wi.lilife Service has been
initiated for these alternates. State sensitive cacti, Pediocactus
papyracanthus, which is also being evaluated for federal listing,
and Mammillaria wrightii, would also be impacted. 1In the event
avoidance of these cacti species is not feasible or practicable,
transplanting the species impacted to a preservation area may be
warranted.

Under any of the build alternates, the project would have an
effect on the visual environment of the area. Where feasible and
practicable, the design of the facility would include measures to
make the facility blend into the surrounding area as much as
possible.



Short-term construction impacts would include air, noise, and
localized stormwater runoff, as well as the temporary effect of
construction activities on the visual environment.

Traffic and transportation impacts would be the same under any
build alternate. Year 2015 average daily traffic (ADT) volumes on
the proposed facility would range from 8,800 to 14,300 vehicles,
and would operate at Level of Service B. Under the No-Build
Alternative, ADT volumes on existing SR 502 would range from 16,900
to 31,300 vehicles and would operate at Level of Service E and F.
US 84/285 would have ADT volumes of approximately 55,000 vehicles
and would operate at Level of Service F.

E. AREAS OF CONTROVERSY

Coordination with various. governmental agencies, businesses,
property owners, and local groups has identified the following
areas of potential controversy: 1) potential proximity impacts
(air quality, noise, visual intrusion, and increased visitation)
on cultural resources in the vicinity of *“e build alternates and
on Bandelier National Monument, includinu the Tsankawi Unit, and
2) secondary impacts on residential areas .long SR 4 in Los Alamos
and along Buckman Road and CR 62 in Santa e County.

F. LIST OF OTHER GOVERNMENT ACTIONS REQUIRED

A Section 404 permit may be required from the U.S. Army Corps
of Engineers for temporary bridge construction activities at the
Rio Grande under either the Mortandad or Sandia Canyon Alternate.
All other construction activities can be completed with a general
permit.

Right-of-way acquistion from various federal and state agencies
will be required for each of the alternates. These agencies
include the Department of Energy, Santa Fe National Forest, Bureau
of Land Management, and the New Mexico State Land Office.
Additionally, should either the Mortandad or Sandia Canyon
Alternates be selected for implementation, the Bureau of Indian
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Affairs would need to be involved with right of way acquisition
from the San Ildefonso Pueblo.
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I. PURPOSE OF AND NEED FOR ACTION

The purpose of this project is to improve roadway access and user
safety between Santa Fe and Los Alamos, New Mexico. In addition,
this project is meant to provide improved highway safety for the
transport of low-level transuranic material from the Los Alamos
National Laboratory (formerly Los Alamos Scientific Laboratory) in
Los Alamos.? Exhibit I-1 shows the general 1location of the
project within the State of New Mexico and Exhibit I-2 shows the
project study area within Los Alamos, Santa Fe, and Sandoval
Counties. The southern terminus of the corridor study area is at
the intersection of I-25 and the Santa Fe Relief Rcute. The
northern terminus is at the intersection of Trinity Road (SR 502)

and Diamond Drive (SR 501) in Los Alamos.

The need for this improvement is based on seven primary factors:
1) the importance of the Santa Fe - Los Alamos Corridor in the
local and regional transportation system, i.e. its system linkage:;
2) the capacity and level of service within the existing transpor-
tation corridor; 3) the need for a more direct route and shorter
travel time between the two areas and to points east and south of
the study area; 4) transportation demands; 5) social demands and
economic development considerations; 6) modal inter-relationships:;
and 7) existing roadway deficiencies and safety considerations,
including the need for safer transport of hazardous materials from
the Los Alamos National Laboratory.

A. (0N} HIS Y TATU

The history of providing access or a direct route from Santa Fe
to what is now the Los Alamos area dates to the beginning of the
early 20th century. Hal Rothman's book, Bandelije Nationa
Monum : A dministrativ i 98 ,” provides a concise
description of the background surrounding the issue of access to
and from Santa Fe to the Pajarito Plateau. Rothman notes that,
prior to the construction of SR 4 and SR 502, earlier roads
connecting the ctwo areas were built for specific enterprises.
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The original modern road to the plateau that Harry
Buckman built to facilitate his timber cutting wound up
White Rock Canyon. It stretched from the town of Buckman
on the east side of the Rio Grande in Canada Ancha to the
Buckman sawmills in Water Canyon.... After the demise of
the post office in the town of Buckman during the early
1920's, the Los Alamos Ranch School (now the site of the
Los Alamos National Laboratory) received its mail at Otowi
Crossing, and the emphasis shifted away from the trail that
Buckman constructed. The school received an easement from
the Forest Service to build a road between the crossing and
the school, and soon there were two ways to take an
automobile to the Pajarito Plateau. The Ranch School road
was the antecedent of New Mexico Highway 4 (recently
renumbered, in part, to SR 501 and 502) that began in
Pojoaque and finished at the Ranch School. Yet both roads
were unpaved, cumbersome, and rutted, and often dis-
couraged travel to the region.

The isolated location of the Los Alamos Ranch Schcol made it an
ideal place for the Atomic Energy Commission to establish its
nuclear weapons and research facility, the Los Alamos Scientific
Laboratory (LASL), which was established in 1943. Due to the
sensitive nature of the activities within LASL at the time, the
entire area was closed to the public and access was intentionally

limited.

The establishment of LASL caused substantial development on the
plateau, including both research and related support facilities,
and residential areas to house LASL employees. Increased growth
brought increased transportation demands and congestion on what is
now designated as SR 4, SR 502, and US 84/285; the only access
between Santa Fe and Los Alamos.

In 1949, the New Mexico State Legislature created the County of
Los Alamos. In this same year, the Los Alamos and Santa Fe Boards
of County Commissioners submitted concurrent resolutions to the New
Mexico State Highway Department (Department) requesting a study of
the feasibility of constructing a shorter'route
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7 The actions by the County Commissioners

between the two areas.'
were taken in response to the increasing number of residents and
employees within Los Alamos County who commuted between the two
areas, the existing poor roadway conditions, the increasing traffic

congestion, and the length of the existing route.

A similar request was presented to the Department in December
of 1950 by the U.S. Army District Encineer of the Fourth Army
Headquarters and the Transportation Officer for the Atomic Energy

'  In addition to the needs identified

Commission in Los Alamos.
by the County Boards of Commissioners, the District Engineer
identified the need for a second primary emergency escape route out
of Los Alamos, and the need to reduce the potential hazard of
transporting hazardous materials by routing shipments away from the

populated downtown Santa Fe area.

In January of 1951, 1in response to these requests, the
Department completed a study entitled, "Report on a Proposed
Alternate Highway from Los Alamos to Santa Fe".'“'® This report
included locating, surveying, and estimating costs for a shorter
route from the Buckman area and Otowi to the old Bruns Hospital,
which was then outside the southern city limits of Santa Fe: The
outcome of this effort was the reconstruction and two-lane addition

to the existing alignment of US 84,/285.

As the number of commuters between Los Alamos and Santa Fe
continued to increase throughout the 1950's and 1960's, so did the
demand for improved access between the two areas. In 1970, a
committee representing the City of Santa Fe and the Counties of
Santa Fe and Los Alamos was formed to study the need for and the
feasibility of a shorter route between the areas. In November of
1971, this committee, called the Los Alamos Highway Study
Committee, presented a report of its findings to the Governor of
New Mexico and to the New Mexico Congressional Delegation.21 The
Committee requested the construction of a new route north of White
Rock, across the old Buckman Road crossing, and into Santa Fe near
the city's northwest boundary. Support for the route presented in

I-7



the report included the need for a shorter route, the need to
reduce congestion on the existing route, and the need to improve
access between the two areas, including access to other
transportation facilities in Santa Fe and Albuquerque such as
railroad and airport facilities. High construction costs and the
lack of a funding source prevented any action from being taken on
the shorter alternate route between the two areas.

In January of 1981, the Los Alamos Scientific Laboratory became
one of the country's national laboratories and subsequently changed
its name to the Los Alamos National: Laboratory (LANL). In
September of 1982, LANL published its "Long-Range Site Development

Plan", in which it promoted a direct state highway link between the

White Rock area and Santa Fe.® 1LANL subsequently prepared the
report, "Preliminary Study of a Proposed Highway: Los Alamos to
Santa Fe," in June of 1983.'" The needs identified within this
report were similar to those needs identified in previous LANL
reports and reports prepared by local city and county officials.

In 1985, the New Mexico State Legislature directed the
Department to study the feasibility of ccnstructing a White Rock
to Santa Fe relief route. The Department was directed to report
their findings and recommendations to the second session of the
37th Legislature.17 At this point, the project was completely state
funded. In 1986, the U.S. Congress appropriated funds for the
Santa Fe - Los Alamos project from the Highway Trust Fund. Funding
for the project was made available through the Nuclear Waste
Transportation Safety Demonstration Project.u Low-level nuclear
waste from LANL is expected to be shipped to the storage facilities
at the Waste Isolation Pilot Project (WIPP) site near Carlsbad, New
Mexico. Funding was made possible because the project would

provide for transport of nuclear waste along a safer alternate
route. i

Funding for the proposed project has been appropriated by the
U.S. Congress for a total of $38,100,000. The following indi-
cates the sources of the legislative funding:

I-8
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- Los Alamos/Santa Fe Route feasibility/environmental
studies; Sum of $500,000 appropriated 3/24/86.

- Nuclear Waste Transportation Demonstration funds for
preliminary engineering and right-of-way_ acquisition;
Sum of $2,000,000 appropriated 12/22/86.

- 1987 Surface Transportation and Uniform Relocation
Assistance Act (STURAA) - Section 149, Demonstration/
Discretionary funding; Sum of $6,400,000 per year for five
years appropriated 4/02/87.

- Nuclear Waste Transportation Dem05§tration funds; Sum of
$3,600,000 appropriated 12/18/88.

In 1986, in conjunction with the Federal Highway Administra-
tion (FHWA), the Department continued the project study with these
needs and objectives taken into consideration. The study eflort

included.a series of environmental and engineering investigations;

coordination activities with federai, state, and local agencies and
organizations; and various local public involvement efforts.'” In
July of 1988, following these efforts, the Department and FHWA
issued the results of the study findings in the "Draft
Environmental Impact Statement (DEIS): Santa Fe - Los Alamos
Corridor Study".zs Of the numerous alterna-= routes initially
identified, the DEIS presented detailed enginee-ing, socioeconomic,
and environmental assessments of three viable a._ternates which were
determined to merit additional evaluation. These three alternates
were named the Montoso Peak, Potrillo, and Mortandad Alternates and

are shown on Exhibit I-3.

Following circulation of the DEIS in August of 1988, two
Location Public Hearings were held. Federal, state, and local
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agencies and interested groups and individuals were requested by
the Department to provide comments on the DEIS. Based on the DEIS
comments received through the circulation of the DEIS and the
public hearing process, the Devartment eliminated the Potrillo
Alternate from further consic~_ation because of the alternate's
impact on a county park which has been identified as a Section 4 (f)
property. A Section 4(f) propérty refers to Section 4(f) of the
1966 Department of Transportation Act which states that the
Secretary of Transportation will not approve any project which
requires the use of any publicly owned land from a public park,
recreation area, or wildlife and waterfowl refuge, or any land from
an historic site of national, state, or local significance unless
there is no feasible and prudent alternative to the use of such
land and all efforts to minimize harm have been incorporated into
the project. Since there are other alternates considered to be
prudent and feasible, the Potrillo Alternate has been eliiminated
as a viable alternate. Also, as the result of public and agency
comments on the DEIS, two other alternates were identified for
additional study and evaluation.

In July of 1989, as a result of these chanczs and other issues
raised, the Department and FHWA agreed to pre-are a Supplemental
Draft Environmental Impact Statement (SDEIS) for the project in
order to evaluate the two new alternates and to reassess the
engineering, socioeconomic, and environmental concerns associated
with the project. Another purpose was to address comments received
and issues raised following the publication of the DEIS. This
SDEIS documents the additional studies undertaken for the project
in Sections II, III and 1IV. Public and agency involvement is
documented in Section VII.

B. SYSTEM LINKAGE
1. EXISTING SYSTEM LINKAGE
As shown on Exhibits I-1 and I-2, the primary access to Los
Alamos is via SR 502 (formerly SR 4) which links to US 84/285 in
Pojoaque, north of Santa Fe, and links to SR 30, south of Espanola.
Interstate 25 is accessible to the south of Santa Fe via Cerrillos

I-12
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Road and St. Francis Drive (US 285). Interstate 25 is New Mexico's
only north/south facility in the interstate system. Interstate 40,
the state's principal east/west facility, is accessible via I-25
in Albuquerque and via US 285 at Clines Corners.

From the west, access to Los Alamos is possible via SR 501
which connects with SR 4 and then SR 44. Between Los Alamos and
its connection with SR-4, SR 501 is an arterial facility. West of
its intersection with SR 501, SR 4 traverses mountainous terrain
with steep grades and sharp curves. Travelling in a westerly
direction, SR 4 crosses the Jemez Mountains then proceeds in a
southerly direction to its intersection with SR 44. Continuing in
a southeasterly direction, SR 44 intersects with 1I-25 at
Bernalillo. The distance from Los Alamos to this point is
approximately 81 miles. Santa Fe is approximately 44 miles north
of Bernalillo, for a total distance of approximately 125 miles.
Albuquerque is approximately 16 miles south of Bernalillo, for a
total distance of 97 miles.

The existing primary route between Santa Fe and Los Alamos,
US 84/285 and SR 502, is 33 to 47 miles in length, depending upon
origin and destination, whereas the distance between Los Alamos and
Albuquerque is approximately 95 miles. This is the most direct
transportation corridor between these areas: nearly all traffic
between these areas use this route.

Trucks with similar origins or destinations, including
vehicles transporting hazardous materials to and from LANL, also
travel the same route. Within Los Alamos County, trucks must enter
and exit the Los Alamos townsite and LANL via East Jemez Road,
which is the county's designated truck route.® East Jemez Road
is a two-lane facility with a truck climbing lane in the steep
sections. As previously noted, motorists whose origins or
destinations are south of Santa Fe, must travel US 84/285 through
the Santa Fe metropolitan area, following either Cerrillos Road to
its connection with I-25 southbound, or following US 285 (St.
Francis Drive) to its connection with I-25 northbound. Approxi-
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mately 50 to 60 miles to the south, both I-25 and US 285 connect
with I-40, the state's principal east/west route. Table I-1
provides mileage comparisons for various destinations for the
existing and proposed routes.

2. ONGOING AND PLANNED IMPROVEMENTS

One of the primary purposes of the proposed improvement is
to satisfy the need for additional access between the Santa Fe and
Los Alamos areas. This need has been formally recognized in the
transportation plans and programs of the New Mexico State Highway
and Transportation Department, the Counties of Los Alamos, and
Santa Fe, and the City of Santa Fe.%1:20.22 The Department's 1990-96
"Six-Year Plan" identifies the proposed project as a four lane
facilityﬁ. Both the County of Los Alamos and the County of Santa
Fe, along with the City of Santa Fe have passed resolutions
requesting the Department to conéider specific corridor and access
locations for the project.? The project construction limits have
been 1located based on these requests, in conjunction with
reasonable overall system linkage of the transportation network and
minimization of impacts to existing neighborhoods.

Other efforts by the Department to improve the existing
transportation network within the Santa Fe - Los Alamos Corridor
which complement and support the proposed action include the
recently completed four lane widening of SR 502, from US 84/285 to
just west of its intersection with SR 30. The Department has also
recently completed the reconstruction of the intersection of SR 502
and SR 4, commonly referred to as the White Rock "Y". This
intersection was reconstructed as a grade-separated interchange in
order to accommodate the anticipated traffic volumes associated
with the scheduled widening of SR 502. This five-lane widening of
the existing three-lane section of SR 502, from SR 4 to SR 30, wil%
provide three 1lanes for westbound travel and two 1lanes for

eastbound travel. Construction is expected to be complete by
15
19957,
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TABLE I-1

DISTANCE MATRIX OF EXISTING ROUTES

(Miles)

DESTINATION

Cerrillos

I-25 & Road and I-25 &
Santa Fe Rodeo/
Relief Airport Francis
ORIGIN Route* Road Drive)
Los Alamos 47 43 39
-at SR 501
and SR 502
White Rock 44 40 36
-along SR 4
Bandelier National
Monument 52 48 44
-at entrance
off SR 4

* The Santa Fe Relief Route is presently under

US 285 (St. Santa

Fe
Plaza Albuquerque

36 95

33 92

41 100
construction.



Other future projects in the Los Alamos area are included in
LANL's "Short Term Construction Plan: Fy-9o" . " LANL planned
projects include the widening of East Jemez Road to four lanes and
the realigning of Pajarito Road to make room for expansion of LANL
technical areas. These projects are scheduled for fiscal year
1995.

Planned future projects by the Department include the
construction of the Santa Fe Relief Route, shown on Exhibit I-2.
This four-lane relief route will provide a thoroughfare around the
western metropolitan Santa Fe area. ' Currently, drainage and
grading operations are underway on the section of the Santa Fe
Relief Route from I-25 to the vicinity of the Santa Fe River. This
section of the Relief Route has been funded with Los Alamos - Santa
Fe Demonstration/Discretionary Project funds. No funds have been
allocated for the construction of the remaining portion of the
Santa Fe Relief Route beyond the vicinity of the proposed Santa Fe
~ Los Alamos connection. The Department is also in the process of
initiating a study of traffic along US 84/285 north of Santa Fe,
as well as the "Pojoaque Area Traffic Study". The US 84/285 study
is intended to evaluate the existing and future conditions along
the route and possible solutions to identified problems. The
Pojoagque traffic study is intended to evaluate the existing
intersection of SR 502 and US 84/285 and to determine needed
improvements.

Construction of an additional route between Santa Fe and
Los Alamos, together with the widening of SR 502 and construction
of the Santa Fe Relief Route, would improve transportation system
linkage, both locally and regionally. The proposed project would
provide a highway facility between 10 and 11 miles shorter than the
existing Santa Fe/Los Alamos route. It would also reduce travel
time and provide an alternate route away from populated areas for
the transport of hazardous materials from LANL.
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C. CAPACITY AND LEVEL OF SERVICE
1. EXISTING CONDITIONS

The most recent traffic counts for the project were
obtained in 1987. In general, of the approximately 35 mile length
of roadway between Santa Fe and Los Alamos, over 77 percent is
currently operating at a Level of Service "D" or worse. Level of
Service (LOS) is a qualitative measure which describes operational
conditions of a traffic stream along a roadway. Six Levels of
Service are defined from A to F, with Level of Service A the best,
and Level of Service F the worst. 1In general, highway designers
strive to provide the highest Level of Service feasible and
consistent with anticipated conditions. For acceptable degrees of
congestion, rural arterials and their auxiliary facilities (i.e.,
turning lanes, passing sections, weaving sections, intersections,
and interchanges) should generally be designed for Level of Service
B, except in mountainous areas where Level of Service C is
acceptable. Table I-2 provides a general service volume guide for
determining Level of Service on rural highways such as Pajarito
Road, East Jemez Road, SR 4, SR 502, and US 84/285. The following
descriptions detail the average daily traffic volumes and level of
service along portions of the existing roadway between Los Alamos
and Santa Fe.

In 1987, when the most recent traffic counts were taken,
the average daily traffic (ADT) volume on SR 502, between SR 30 and
SR 4, was approximately 13,600 vehicles per day. The existing
condition of this section of SR 502, both then and today, consists
of three lanes of travel with one lane eastbound and two lanes
westbound. The morning peak hour volume along SR 502 averaged
approximately 2,075 vehicles per hour (15 percent of the ADT)ﬂ
whereas the evening peak hour volume averaged approximately 2,300
vehicles (17 percent of the ADT)®. Approximately 85 percent of the
peak hour volume is westbound along SR 502 in the morning and
eastbound in the evening. This 85/15 percent directional split
substantiates the high volumes of commuting traffic entering Los
Alamos in the morning and exiting Los Alamos in the evening



TABLE I-2

GENERAL SERVICE VOLUMES FOR RURAL HIGHWAYS

LEVEL OF SERVICE (ADT)

FACILITY TYPE A B C D E
2-Lane Arterial 2,000 4,000 7,000 10,000 17,000
4-Lane Undivided Arterial N/A 10,000 13,000 17,000 22,000
4-Lane Divided Arterial N/A 11,000 15,000 19,000 25,000
6-Lane Divided Arterial N/A 17,000 22,000 28,000 37,000
4-Lane Fre;way 11,000 16,000 21,000 25,000 29,000
6-Lane F?eeway 16,000 24,000 31,000 38,000 44,000

NOTE: 1) The above service volumes were developed utilizing the
1985 "Highway Capacity Manual" and are provided as a
planning guide in determining relative volume limits of
rural or semirural roadways. These service volumes may
have wide variations depending on number of crossroads,
intersection or interchange geomet:ry, percentage of
heavy trucks and recreational vehicles, lane widths,
lateral clearance, horizontal and vertical alignment,
and other traffic and roadway characteristics.

2) The general service volumes in this table are maximum
values. No values for LOS F are shown since, theore-

tically, volumes cannot exceed practical capacity
(LOS E).

3) Ideally, a rural highway should be designed to operate
at Level of Service B. However, under certain
circumstances, LOS C is acceptable.



Truck traffic comprised between 1 and 2 percent of the peak hour
traffic volumes. The alignment of SR 502, between SR 30 and SR 4,
is such that grades are steep and curves are sharp. At one point
on this section of SR 502, the grade is approximately 8 percent
and a horseshoe curve reduces the safe speed. Given the existing
volumes and roadway conditions, this specific part of SR 502 was
determined to be operating at a Level of Service F*.

SR 502 west of the White Rock "Y" is a two-lane roadway
with an average daily traffic volume of 7,800 vehicles. This
segment of the roadway currently operates at Level of Service D.

The remaining leg of the White Rock "Y" interchange (SR 4
to East Jemez Road) is also operating at Level of Service D. The
traffic volume in 1987 along this roadway was approximately 8,500
vehicles per day.

North of Santa Fe to Pojoaque, US 84/285 is another element
in the existing highway system that has traffic operational
difficvlties. This heavily travelled, four-lane divided roadway
is operating at Level of Service E with approximately 25,200
vehicles per day.

2. TRAFFIC GROWTH ON SR 502 AND US 84/285 .

In order to estimate future year traffic volumes, a traffic
study was undertaken in conjunction with the project‘. An
operational analysis of future traffic on the existing system was
performed utilizing the procedures of the 1985 "Highway Capacity
Manual"?®, petailed results of the traffic analysis are documented
in the 1988 "Traffic Analysis - Final Report“' , and in the 1990
"Supplemental Traffic Analysis"ﬂ, both of which are available from
the Department.

From 1982 through 1989, traffic on US 84/285 north of Santa
Fe has increased 56.2 percent. By the year 2015, the anticipated
traffic volumes will represent additional growth of 100 percent and
will exceed the capacity of this facility.
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Substantial growth in traffic volumes has also been experienced
along SR 502 between the White Rock "Y" and US 84/285. Average
daily traffic volumes in the year 2015 are estimated to be 17,000
vehicles on SR 502 west of the White Rock "Y" and 30,000 vehicles
east ¢: the White Rock "Y". Average daily traffic volumes on US
84/285 in the year 2015 are expected to be 55,000. Even with the
widening to four lanes, SR 502 is expected to be operating at LOS
E by the year 2015. In this same design year, US 84/285 is
expected to be operating at LOS F. Based on the general service
volumes presented in Table I-2, Table I-3 presents the existing and
projected volumes and LOS for various segments of the existing and
currently proposed transportation network.
N

These projections are based on the assumption that all
planned roadway improvements in the area have been completed with
the exception of this project. This includes the four-laning of
SR 502 from the White Rock "Y" to SR 30. As the projected traffic
volumes indicate, even with the roadway improvements, SR 502 would
be operating at LOS C during the morning peak hour and LOS E in the
evening peak hour in 1995. By 2015, this section of SR 502 would
be operating at LOS E and F, respectively. A major widening of SR
502 would be required to provide LOS C for the projected year 2015
traffic. Based on the service volumes shown in Table I-2, this
widening would need to be either an eight-lane arterial highway or
a six-lane freeway.

Capacity improvements needed for year 2015 traffic along
existing US 84/285 would not be practicable. Current traffic
projections along US 84/285 indicate that the average daily traffic
would be approximately 55,000 vehicles and would be operating at
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TABLE I-3

ESTIMATED EXISTING AND FUTURE ADT VOLUMES® AND LEVEL OF SERVICE

1987 1995° 2015°
EXISTING PROGRAMMED PROGRAMMED
CONDITIONS IMPROVEMENT IMPROVEMENT
ROADWAY LINK Volume LOS Volume LOS Volume LOS
SR 502 W. of White 7.8 D 9.7 D 16.9 E
Rock Y
SR 502 SR 4 to 13.6 E 17.1 D 30.0 F
SR 30
SR 502 W. of 14.3 C 17.9 D 31.3 F
US 84/285
Us 84/ SFRR® to 25.2 E 31.5 F 55.0 F
285 SR 502
SFRR® I-25 to NA NA 14.5 B 25.3 D
CR 62
SFRR® CR 62 to NA NA 13.1 B 23.0 D
Buckman
Road
SFRR® Buckman NA NA 14.5 B 25.3 D
Road to
US 84/285
SR 4 Pajarito Rd. 6.0 c 7.5 D 13.1 E
to East
Jemez Road
SR 4 East Jemez 8.5 D 10.6 E 18.5 F
Road to
SR 502
Pajarito W. of SR 4 6.8 C 8.5 D v 14.5 E
Road
East W. of SR 4 5.3 C 6.6 C 11.5 E

Jemez Road

a Only programmed improvement is SR 502, from SR 4 to SR 30. Does not
include possible improvements to East Jemez and Pajarito Roads.

b SFRR is the Santa Fe Relief Route. This highway has not been
constructed to date and is considered a limited-access facility.

Cc Average link volumes in thousands.
Source: "Santa Fe - Los Alamos Corridor Study: Supplemental Traffic

Analysis", May 1990.
I-21



LOS F without the implementation of this project. To bring the
facility to LOS C, it would be necessary to widen the existing
four-lane facility to eight lanes. There would be considerable
business and residential acquisitions and relocation associated with
this widening due to the necessary right-of-way requirements.

A new transportation facility is needed in the Santa Fe -
Los Alamos Corridor to supplement the capacity of existing
facilities. If the Santa Fe - Los Alamos Corridor project is
implemented, demands on the existing transportation facilities would
be reduced and improved traffic operations would result.

D. TRANSPORTATION DEMAND

Future transportation demands in the Santa Fe - Los Alamos
Corridor are expected to continue to increase. The projected
traffic volume increases are primarily a function of the economic
growth and development occurring within the two areas. (See Section
III for a discussion of regional growth trends.) In addition, much
of the hazardous materials going to and from LANL continues to be
shipped via the existing SR 502 and US 284/285 route through the
metropolitan Santa Fe area. These materials are expected to be

shipped along the Santa Fe Relief Route, when the project is
completed.

In light of this growth and development and the issue of
transporting hazardous materials in the area, 1local planning
authorities have recognized the need for transportation improve-
ments and have already incorporated the proposed project into their
comprehensive transportation plans. The proposed project is
included in the following comprehensive plans: "Los Alamos County:
Comprehensive Plan", adopted by Los Alamos County in November 1986;
"Santa Fe Comprehensive Extraterritorial Plan", adopted by the City
and County of Santa Fe in August 1988; and the "Los Alamos National
Laboratory Site Development Plan", a revised preliminary draft,
completed by LANL in August 1989. All three documents indicate a
need for the proposed project as a means to: 1) reduce travel time
for the growing numbers of LANL commuters in the Santa Fe area and




I BB B BB REBRBEREREREREBREREERD

beyond, 2) improve and increase traffic capacities of the existing
transportation corridor, and 3) provide a safer alternate route for
the transport of hazardous materials by avoiding the Santa Fe

metropolitan area.

E. SOCIAL DEMAND AND ECONOMIC DEVELOPMENT

As a part of the traffic analysis performed for this study,
traffic projections wére determined in an effort to evaluate the
degree of impact future growth would have on the existing
transportation corridor. Due to the limited availability of housing
within Los Alamos County, approximately 40 percent of the LANL jobs
are held by vrersons who commute, primarily from the Espanola and
Santa Fe areas. Projections for the year 20:5 traffic were based
on the location anc magnitude of present and future population and
employment, the projected continued growth of in-commuters to Los
Alamos County, and the commuters' projected places of residence’.

Total eﬁployment and resident employment forecasts within Los
Alamos County are based on the 1986 forecasts for the year 2005,
prepared by the University of New Mexico Bureau of Business and
Economic Research. The forecast of in-commuters to Los Alamos was
determined as the difference between total non-agricultural
employment and resident employment in Los Alamos County. Table I-4
shows that the number of future in-commuters is projected to
increase at an annual average rate of 2.8 percent from 1990 to 2015.
During this same period, the number of individuals who both reside
and are employed within Los Alamos County is expected to increase
0.3 percent per year‘. This would result in over 45 percent of the
Los Alamos County workforce in 2015 commuting from outside the
county.

The Los Alamos National Laboratory will continue to be a major
economic force in the local, regional, and state economy. The
primary mission of LANL continues to be that of an applied research
laboratory using multidisciplinary approaches to solve a wide range
of technical problems, especially in ensuring the Unites States
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1980
1985
1990
1995
2000
2005
2010

2015

Source:

TABLE I-4

COMMUTERS TO LOS ALAMOS COUNTY

NON- COUNTY
AGRICULTURAL RESIDENTS
EMPLOYMENT EMPLOYED
12,915 9,799
15,494 10,816
16,648 11,980
18,354 12,287
19,977 12,532
21,331 12,932
22,685 12,932
24,039 12,932

ouT OF
COUNTY

COMMUTERS
3,358
4,948
4,968
6,374
7,758
8,722
10,076

11,430

University of New Mexico, Bureau of Business

and Economic Research,

1986.




AR R B RRRRERE RN NN R e

nuclear deterrence and securityg. The 1989 "Los Alamos National
Laboratory Institutional Plan: FY 1989-FY 1994" indicates that, in
addition to nuclear weapons research, LANL is expanding its areas
of research in the scientific field, from nuclear and particle
physics to the biosciences. This diversification is part of LANL's
"technology transfer" efforts in which federally funded research and
advanced technologies developed within LANL are being transferred
into the nation's industrial base. As such, the total employment
within LANL is expected to continue at a high level throughout the
decade’. Services and industries established to take advantage of
this technology transfer are expected to grow and expand. LANL's
use of contractors to provide services 1is also expected to

increase’.

Los Alamcs County has limited area available to accommodate the
residential demands associated with the projected expansion at LANL
and other employers in the county. As a result, future employees
within the county will likely find housing in surrounding areas such
-as Espanola, Pojoaque, Santa Fe, and Albuquerque. It is projected
that, by the year 2015, approximately half of those employed within
Los Alamos County will reside outside of the countyw. With this
growth in commuting traffic comes increasing demands on the existing
facilities. Even with the planned improvements to SR 502 in place,
commuting traffic volumes will be such that the existing facility
would be operating at Level of Service E and F during the morning
and evening peak hours, respect:ively."'S

F. MODAL INTERRELATIONSHIPS

In addition to the existing roadway network, the project area is
also served by several airport facilities. A small airport is
located in Los Alamos County along SR 502, near the eastern limits
of the Los Alamos townsite. Operated by the Department of Energy,
this airport generally serves LANL personnel via a small commuter
air service with connections in Albuquerque. Due to topographical
constraints, there is only one short runway, approximately 5000 feet
in length. Airport expansion and a needed crosswind runway at Los
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Alamos are inhibited by both the topography and the proximity of a

residential area''.

The Santa Fe Municipal Airport is a commercial airport and is
larger than the Los Alamos Airport. It is located in southestern
Santa Fe, approximately 47 miles from the Los Alamos townsite. The
Santa Fe Municipal Airport 1is accessible from Airport Road.
Existing access to the airport would be improved upon completion of
the proposed Santa Fe Relief Route. The Relief Route will have a
connection with Airport Road and I-25. The major commercial airport
in the state is in Albuquerque, approximately 95 miles from the Los
Alamos townsite and approximately 60 miles from Santa Fe.

Because of the nature of,activities at LANL, air service to and
from Los Alamos is 'in continuous demand. Government officials,
scientists, consultants, and visitors from around the world
frequently use these air facilities as a means of getting to Los
Alamos after traveling to Albuquerque or Santa Fe on air carriers.
Construction of the project would provide a shorter and more
expedient route to the Albuquerque airport. The proposed southern
terminus of the project would be located in proximity to the Santa
Fe Municipal Airport, at its intersection with the proposed Santa
Fe Relief Route.

In addition, a high speed rail line is being studied to serve
Santa Fe and Albuquerque. Should this rail line become a reality,
the proposed Santa Fe - Los Alamos highway would provide easy access
to this rail line.

G. ROADWAY DEFICIENCIES AND SAFETY

Due to the legislative mandate accompanying the funding of the
project, one of the principal purposes of the proposed action is to
provide for an improved highway facility for the transport of
low-level nuclear waste from the Los Alamos National Laboratory.
The proposed facility for the Santa Fe - Los Alamos Corridor study
would be designed and constructed to meet or exceed current AASHTO
and Department design standards to aid in the safe transport of
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hazardous materials. Truck climbing lanes and escape ramps will be
included as required by the terrain. The proposed road would be a
limited access facility, thereby reducing the potential for
accidents by limiting the number of intersections.

As one of the nation's foremost nuclear weapons and energy
research facilities, LANL requires an average of 4,500 shipments
each year, approximately 80 percent of which involve hazardous
materials®. The transport of hazardous materials includes both
radioactive material and chemical materials. Chemical materials,
especially flammable materials such as gasoline, make up more than
two-thirds of the hazardous meterials transported. The shipmert of
these materials from Los Alamos is currently routed along Pajarito
Road, north on SR 4, east on SR 502z, then south on US 84/285 (St.
Francis Drive through Santa Fe)3. Portions of this existing route

- are through precipitous mountain terrain. Shipment of these

materials on this existing highway network passes through a number
of communities, including Otowi, San Ildefonso Pueblo, Pojoaque,
<Tesuque, and the more urban areas of Santa Fe. The New Mexico
State Highway and Transportation Department's Planning Bureau
indicates in its "Ratings for Highway Improvements", a deficiency
rating in the area of safety for the section of SR 502, from SR 30
to the townsite in Los Alamos, and for SR 4, from the White Rock "Y"
to SR 501. The existing alignments of SR 502 and SR 4 in these
sections are constrained with steep vertical grades and sharp
horizontal curves, with marginal sight distance. Given current
American Association of State Highway and Transportation Official's
(AASHTO) and New Mexico State Highway and Transportation
Department's design criteria, these sections of SR 502 and SR 4 are
considered to be substandard for this type of facility. Current
design criteria for a two-lane primary facility require a minimum
24-foot wide paved roadway with 10-foot wide paved outside
shoulders. SR 502, west of SR 30, is a three-lane facility with two
feet of unpaved shoulder width. SR 4, from the White Rock "Y" to
SR 501, has a roadway width of 22 feet with two feet of unpaved
shoulder width. There is currently no access control along SR 502
and SR 4.
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As previously noted, the Department is currently planning to
upgrade SR 502 to a five-lane facility between SR 30 and SR 4. The
improvement to this segment of SR 502 would reduce the steepest
vertical grade from 8% to 7.68% and would improve the sharpest
horizontal curve from a 25 mph design speed to a 45 mph design speed
curve. Even with this improvement, however, this portion of the
existing route is expected to be operating at Level of Service E and
F by the year 2015 without the construction of the Santa Fe - Los
Alamos highway. This would indicate the likelihood of a congested
route by which hazardous materials are to be shipped. In addition,
this planned improvement to SR 502 alone would not eliminate the
\transport of hazard;ﬁs materials through developed areas of Santa
Fe.

As noted in the environmental documentation prepared for the
Santa Fe Relief Route, the Relief Route was originally not intended
to serve as part of the Santa Fe - Los Alamos Route. As both
projects progressed and the southern portions of the routes became
coincidental, it was recognized that the Santa Fe Relief Route from
the Santa Fe - Los Alamos highway to I-25 could be used for the
transport of hazardous materials?. The northern portion of the
Santa Fe Relief Route would not be built to the same design
standards as the Santa Fe - Los Alamos highway and would, therefore,
not be as desirable a route for the transport. of hazardous
materials.

Public Hearings are currently underway which would officially
designate the routes to be used for the transport of nuclear waste
to the WIPP site near Carlsbad, New Mexico. The New Mexico State
Highway and Transportation Department has recommended that the most
reasonable, current route for transporting hazardous materials from
Los Alamos to the WIPP site would be as follows: East Jemez Road to
SR 4 north, east on SR 502, south on US 84/285 (St. Francis Drive
through Santa Fe), then US 285 south to Carlsbad. Parts of this
route are old, deficient in design, and congested. Should the
Relief Route be constructed and the Santa Fe - Los Alamos project
not implemented, these materials would likely be transported along
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the Relief Route from the point where US 84/285 ties in with the
Relief Route. This would redirect the transport of hazardous
materials away from the central, metropolitan area of Santa Fe but
would not be as far removed from populated areas as would the Santa
Fe - Los Alamos Corridor. The Santa Fe Relief Route, like the Santa
Fe - Los Alamos Corridor, is proposed to be a four-lane divided
arterial and a limited access facility. This would mean that the
number of points for vehicular access would be limited to designated

intersections.

In addition to providing an improved highway for the safer
transport of hazardous materials and avoiding the major metro-
politan area of Santa Fe, the project would also address other
safety concerns within the Los Alamos area. An additional
evacuation route out of Los Alamos is needed based on three
safety-related reasons: 1) the potential for a nuclear accident or
an accident involving hazardous materials; 2) the potential for
forest fires; and 3) civil defense purposes. Any of these could
necessitate the immediate evacuation of the Los Alamos area.

The Los Alamos area is unique in that the transportation network
is not interwoven with various connections to primary and secondary
roadway facilities. The numerous canyons and finger- like mesas
upon which the townsite of Los Alamos has been developed inhibit the
establishment of a transportation network typical of other developed
areas. In the event of an emergency on the Pajarito Plateau,
evacuation routes are limited to SR 502, a primary three-lane
facility, and to SR 501, a secondary two-lane facility. In an
emergency in which the Los Alamos area must be evacuated, traffic
dispersion is limited because 1) there are only two possible escape
routes and 2) the capacity of these escape routes cannot adequately
accommodate the volume of evacuating traffic. Once the routes are
blocked by traffic, the system is clogged because there are no other
routes by which to disperse the traffic back-up. Not only is egress
limited but so too is access in the event of an emergency. In the
event of a forest fire, response crews are typically dispatched from
Santa Fe and Albuquerque. If the two roads are blocked by traffic
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leaving Los Alamos, it would be difficult for these fire-fighting
teams to get to any fire on the Pajarito Plateau. The same holds
true for outside emergency response teams responding to a nuclear
or hazardous materials accident.

Neither LANL, Los Alamos County nor the Office of Civil Emergency
Preparedness have an evacuation plan for Los Alamos.'Pfeliminary
emergency evacuation evaluations done by LANL indicate that, under
existing conditions evacuation of Los Alamos would be a difficult
and lengthy process. An additional access route out of Los Alamos
would help to reduce the time required to evacuate the area.

Implementation of the project would provide an additional escape
route as well as increase the capacity of the transportation systenm
to accommodate evacuating traffic. In addition, because the
proposéd corridor would avoid the metropolitan areas of Santa Fe,
the risk from a potential transpdrtation-related hazardous materials
accident would be reduced.
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II. ALTERNATIVES CONSIDERED

This section presents the alternatives considered for the pro-
posed Santa Fe - Los Alamos Corridor Study. First, the process
through which the alternatives were developed is presented. This
is followed by a description of alternatives that have been
eliminated. Finally, the alternatives retained for detailed
evaluation and comparison are identified. At this time, a
preferred alternative has not been determined. A decision with
regard to the proposed action will not be made until the results
of the circulation of this report and the information received
through the Location Public Hearing process have been fully
evaluated. '

A. DEVELOPMENT OF ALTERNATIVES

At the initiation of this nroject, five broad ranged
alternatives were established for development and consideration.
The alternatives included the No-Build Alternative of maintaining
the existing roadway system, an Improved Roadway Alternative, a
Mass Transit Alternative, a Transpoitation Systems Management (TSM)
Alternative, and the Build Alternative involving the construction
of a new highway between Santa Fe and Los Alamos.

Prior to developing specifics for any of the alternatives,
existing data files and previously completed studies were reviewed.
Because of the continual evaluation of an additional route between
these two areas over the past ‘40 years, an extensive collection of
data existed for this project. These files were reviewed and
pertinent information was extracted for use in this study. This
information provided the basis for development of the alternatives
and identification of additional data requirements to fully
evaluate the various possibilities being studied.

B. A (o) D, L

Several alternatives have been considered but eliminated because
they do not serve the purpose of and need for the project.
Alternatives eliminated from further consideration include the
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Transportation Systems Management, Mass Transit, and Improved
Roadway Alternatives.

1. TRANSPORTATION SYSTEMS MANAGEMENT (TSM) ALTERNATIVE

The TSM Alternative includes those types of 1limited
construction activities designed to maximize the utilization and
energy efficiency of the present transportation system. Possible
TSM improvement options within this alternative include adding
widened shoulders and additional warning signs in areas where they
are lacking; minor realignment of sharp horizontal curves; traffic
signals at intersections experiencing substantial delays; fringe
parking areas for carpool and vanpool users; high occupancy vehicle
(HOV) lanes; and flexible work schedules at major Los Alamos
employers. However, the implementation of these TSM measures would
not adequately address the needs of the project. That is, TSM
measures would not sufficiently reduce congestion along SR 4, SR
502, or US 84/285, would not provide an alternate route between
Santa Fe and Los Alamos, would not provide an additional evacuation
route from Los Alamos, and would not substantially improve the
highway system for safer transport of hazardous materials. Added
shoulder width, improved signing, minor geometric improvements, and
traffic signals could improve traffic safety and operations but
would not markedly affect the capacity of the highway system.
Park-and-ride programs couvld help to reduce peak period volumes
along the existing route but their utilization is unlikely. High
occupancy vehicle 1lanes would require extensive roadway
construction along SR 502 and US 84/285, impacting numerous
adjacent developments.

The Los Alamos National Laboratory (LANL) currently
provides for flexible work hours and encourages
carpooling/vanpooling activities. A recently completed survey of
Los Alamos workers indicated that most persons began their daily
commute to work between 6 and 8 a.m. and left work between 4 and
6 p.m.‘ This survey also indicated that approximately 35 percent
of Los Alamos employees already utilize a carpool or vanpool for
commuting. Because of the high level of current participation in
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these TSM programs, added flexibility of work schedules or
encouragement of carpooling/vanpooling would result in 1little
additional reduction in peak traffic volumes.

Based on all these factors, the TSM Alternative is not a
viable alternative to meet the needs of the project. Although many
of the TSM measures would result in traffic safety and operational
improvements, the practical need lies with an alternative which
would provide a long-term solution to the identified needs.

2. MASS TRANSIT ALTERNATIVE

The Mass Transit Alternative includes such options as
providing either a bus or rail service between Santa Fe and Los
Alamos to decrease roadway congestion. In Los Alamos County
scheduled peak period bus service provides transportation to local
residential and employment areas. Currently, Santa Fe has no
scheduled daily bus service. No intercity bus service is currently
provided between Santa Fe and Los Alamos. There is no rail service
of any kind provided between the two areas.

The Los Alamos bus systems has no plans to expand their
systems to include service to the Santa Fe area. The difficulty
with a Santa Fe - Los Alamos bus route involves the diversity of
rider origins and destinations. Because of this diversity,
centralized pick-up and discharge locations would be required to
maximize the efficiency of the service and to be competitive with
other available means of commuting. Access to and from these
centralized locations could be provided by the local transit system
or by personal transportation. Because of the necessary transfers,
this system would not likely be an attractive alternative to the
current.system of private automobiles, carpools, and vanpools. As
such, the reduction in traffic volumes along US 84/285 and SR 502
due to this alternative would not substantially improve traffic
operations and the level of service provided.

The provision of passenger rail service between the two
cities is also unlikely to result in a substantial improvement in
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traffic operations. The same transfer difficulties would exist
with a rail system as with the express bus service. Additionally,
the cost to implement rail service would be prohibitive since all
facilities (stations, track, signals, communications, etc.) and
equipment would be required. The implementation cost per user
would be too high to justify such a system.

3. IMPROVED ROADWAY ALTERNATIVE
The Improved Roadway Alternative includes the modifi-
cation, expansion, and reconstruction of existing roadway
facilities to meet current and future travel demand. For this
project, this alternative would include improvements to US 84/285,
SR 502, and SR 4 between Santa Fe and Los Alamos. These

improvements could involve highway realignment to improve hori- .

zontal and vertical geometry, adding travel lanes, constructing
grade separated interchanges at -high volume crossroads, modifi-
cation of existing interchanges, and safety improvements.

Based on the traffic forecasts shown in Table I-3, an
estimate of lane requirements has been made for the existing
highway system.'“‘ For SR 502 under this alternative, four travel
lanes would be required in each direction of travel between US
84/285 and SR 4 to provide for LOS C. A six-lane roadway would be
required for both SR 502 west of the White Rock "Y" and SR 4
between SR 502 and East Jemez Road. A four-lane faciliﬁy would be
needed between East Jemez and Pajarito Roads along SR 4 as well as
along these two intersecting routes. The projected volume of
traffic along US 84/285 is such that an eight-lane freeway would
be required to provide LOS C.

The existing interchanges along SR 502 at SR 4 and US
84/285 would require rehabilitation, modification, or replacement
to accommodate the projected growth in traffic and the expanded
number of travel lanes. New interchanges would likely be required
along US 84/285 at key access locations to maximize traffic
operations along the route.
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Roadway alignment modifications would be required along SR
502, between SR 30 and SR 4. This segment of roadway is planned
for improvement but would require additional improvements to
further reduce steep vertical grades and lessen sharp horizontal
curves with an eight-lane roadway.

The effect of all these improvements would be substan-
tial. The widening of roadways and construction of interchanges
would impact most all of the properties abutting the existing
routes. A considerable number of relocations would be required,
particularly along US 84/285 where there are numerous commercial
properties. Approximately 70 to 80 business and residential
relocations could occur along U5 84/285 due to this alternative.

In most instances,'the improvements required under this
alternative involve a doubling of the current number of travel
lanes. This is, in effect, the same as building a new highway
adjacent to the current facility:; however, no new alternative route
of shorter length is provided between Santa Fe and Los Alamos.

Based on the potential effects of this alternative, it does
not appear to be feasible to improve the existing roadway to the
extent required. In addition, the Improved Roadway Alterntive
would not provide a route for the transport of hazardous materials
that is away from the more heavily populated areas of Santa Fe.
The proposed Santa Fe Relief Route north of the Santa Fe - Los
Alamos highway may not be suitable for the transport of hazardous
materials due to a lack of funding for the facility, and the
location of the road in planned residential areas. Additionally,
"the Improved Roadway Alternative would not provide an additional
evacuation route from Los Alamos. Implementing this alternative
would not meet the purpose of or need for the proposed
improvements. Therefore, this alternative has been eliminated from

further consideration.

Of the five basic alternatives considered for this project, two
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have been retained for further study and evaluation. These include
the No-Build Alternative and the Build Alternative.

For analysis and purposes of comparison, both of these
alternatives are considered to have common termini at the inter-
section of Diamond (SR 501) and Trinity (SR 502) Drives in Los
Alamos and the intersection of the proposed Santa Fe Relief Route
and I-25 southwest of Santa Fe. The length of the No-Build
Alternative between these termini is 47 miles as shown in Table
I-1. For the Build Alternative, the distance is dependent on the
route of the build alternate considered.

1. NO-BUILD ALTERNATIVE

The No-Build or Do-Nothing Alternative consists of a
continuation of the existing route between Santa Fe and Los Alamos.
No major improvements to the existing'routes except those currently
planned or programmed would be included in this alternative (See
Section 1I-B.2). Continued roadway maintenance and minor
improvements would be a part of this concept.

Table I-3 indicates that some segments of the current route
are operating at Level of Service D or worse. By the year 2015,
all of the route would be operating at LOS D or worse. Although
the No-Build Alternative would not meet the needs of the project,
it is being retained for further consideration as a basis of
comparison with the Build Alternative.

2. DEVELOPMENT OF THE BUILD ALTERNATIVE

In order to provide a more direct connection between Santa
Fe and Los Alamos along a new alignment, various build alternates
were developed under the Build Alternative. The process for
determining possible build alternates involved the following
phases: development and evaluation of preliminary alignments
(Phase A), selection and refinement of alignments (Phase B), and
detailed development and evaluation of build alternates (Phase C).
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a. Preliminary Alignments Development and

Evaluation (Phase A)

Preliminary investigations were conducted within the
study area to obtain information on factors which could influence
the delineation of potential alignments in the study area.
Available data was gathered and researched to provide information
for the development of these alignments. Data gathering activities
were conducted with various federal, state, and local agencies and
groups that maintain information on the area and its resources.
Following the preliminary data gathering activities, field
investigations were conducted to aid 'in defining natural and
man-made features that were considered in the conceptual design of
the alignments.

Prior to the development of preliminary alignments,
a set of design criteria was established for the new highway and
all connecting roadways. These design guidelines are shown in
Table II-1 and are based on desirable roadway design standards of
the New Mexico State Highway and Transportation Department for this
type of facility, along with design guidelines of the American
State Highway and Transportation Officials .

Given the design guidelines of Table II-1, a series
of preliminary alignments were developed for the study area. These
alignments were based on.the previous studies conducted for this
project, local input received during the project, and the results
of preliminary field investigations. During the evaluation, some
of the alignments were eliminated in favor of other similar
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FACTOR

Functional
Classification

Design Speed

Terrain

Maximum Horizontal

Curvature

Maximum Grade

Number of Lanes

Lane Width

Outside Shoulders
Inside Shoulders

Median Treatment

Median Barrier

Maximum
Superelevation

Intersection Radii

Access Control

Bridge Width
(Curb to Curb)

TABLE II-1

VEST OF

RIO GRAMDE
Rural Freeway
55 MPH

Mountainous

5.0 Degrees
6%

4 Lanes

12 Feet

10 Feet

4 Feet
Paved

Yes

.06 Ft/Ft

w8-50

Partial

76 Feet

DESIGN CRITERIA

EAST OF
RIO_GRANDE

Rural Freeway

,60 MPH

Rolling

4.0 Degrees
6%

4 Lanes

12 Feet

10 Feet

4 Feet
Revegetated
No .

.06 Ft/Ft

WB-50

Partial

76 Feet

SR &

Rural Arterial
50 MPH

Rolling

7.0 Degrees
6%

4 Lanes

12 Feet

10 Feet
None

Paved

No

.06 Ft/Ft

w8-50

Partial

None

Source: American Association of State Highway and Transportation
Officials, A Policy on Geometric Design of Highways and

Streets, 1984.
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alignments with less impacts and more desirablc features. Other
alignments were combined or modified to improve the overall
characteristics of the alignment.

Following the initial engineering efforts, each of the
preliminary alignments was evaluated based on engineering, social,
and environmental factors such as: constructibility, costs, design
features, existing 1land uses, recreation areas, historical/
archaeological sites, agricultural uses, vegetation, floodplains,
wetlands, geotechnical limitations, and topography. The evaluation
of these factors was reported in the "Phase A Location/
Environmental Report", published in August, 1985.2 Eight
alternate alignments were revieved. These are shown on Exhibit
II-1 and include: Montoso Peak, Sagebrush Flats, Potrillo,
Potrillo Tunnel, Pajarito or White Rock Tunnel, Buey Canyon,
Mortandad, and Buckman.

b. Selection and Refinement of Alignments (Phase B)

As a result of the Phase A Report, four of the
preliminary alignments were eliminated based on unacceptable high
costs, undesirable construction requirements, or social, environ-
mental, or cultural impacts. Those alignments that were eliminated
included Sagebrush Flats, Potrillo Tunnel, Pajarito or White Rock
Tunnel, and Buey Canyon. Table II-2 summarizes some of the major
reasons why these alignments were not evaluated further. The
remaining four alignments were refined and analyzed in greatef
detail during the Phase B Study. The results of this analysis-are
documented in the "Phase B Location/Environmental Report",
published in March, 1986.°

As more detailed engineering studies and field
investigations were completed on the four alignments, slight
modifications were made to avoid potential impact to sensitive
areas or to improve the constructibility of each alignment. The
Buckman alignment was eliminated during this phase of the study
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EVALUATION

ALIGNMENT NAME

Sagebrush Flats

Potrillo Tunnel

White Rock Tunnel

Buey Canyon

TABLE II-2

OF ELIMINATED PHASE A ALIGNMENTS

EVALUATION FACTORS

- Difficult side hill construction on
unstable slopes.

- High potential for rock toppling from
canyon rim onto highway.

- Potential would exist for viaduct pier
footing failures because of poor
material in foundation areas.

- Difficult side hill construction on
unstable slopes.

- High potential for rock toppling from
canyon rim onto highway.

- Potential would exist for viaduct pier
footing failures because of poor
material in foundation areas.

- Two-mile highway traverse in White Rock
Canyon environmentally undesirable.

- Sophisticated and very costly venti-
lation system necessary.

- Required 300-foot high exhaust disper-'
sal stack in the center of White Rock
would be unsightly.

- Two-mile highway traverse in White Rock
Canyon environmentally undesirable.

- Estimated $3 million annual tunnel
maintenance cost considered undesir-
able.

- Difficult and very costly construction
due to ruggedness of country.

- Unacceptable steep grades and a very
sharp curve which would not meet AASHTO
standards for this class of road.

- Two-mile highway traverse in White Rock
Canyon environmentally undesirable.
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at the request of the San Ildefonso Pueblo. ™ Due to this action,
three alignments remained for inclusion in the Phase C Study.

c. Evaluation of Build Alternates (Phase C)

The Montoso Peak, Potrillo, and Mortandad alignments
were selected as the three build alternates for detailed
development and evaluation. These build alternates were presented
in the "Draft Environmental Impact Statement (DEIS)", dated July,
1988, and are shown in Exhibit I-3. Following the publication of
the DEIS, the results of this portion of the alternates development
was presented in the "Phase C Engineering Report".

During Pnase C, several alignmer.ts between SR 4 and
White Rock Canyon were studied for both the Potrillo and Mortandad
alignments. Along the Potrillo Alternate, two alignments were
considered. The "Tunnel" and "Cut" alignments were both only
slight modifications from the Phase B Potrillo alignment. Because
of the similar alignment, both of these aiignments were included
in the Phase C report and the DEIS.

For the Mortandad Alternate, the Phase B alignment and
six optional alignment segments were investigated. The segments
are shown in Exhibit II-2 and included Mortandad Phase C; "A" Phase
C; "B" Phase C; "C" Phase C; "D" Phase C; and South Phase C. These
segments could be combined to form various alignments. The
alignment selected during the 'study was the combination of "B"
Phase C and "D" Phase C.'" The other four segments as well as the
Mortandad Phase B alignment were eliminated from consideration for
the reasons indicated in Table II-3.

Following completion of the DEIS and the Phase C

Engineering Study, both alignments under the Potrillo Alternate
were eliminated from further consideration, primarily because of .
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EVALUATION OF

ALIGNMENT NAME
Mortandad Phase B

"A" Phase C

"C" Phase C

South Phase C

Mortandad Phase C

TABLE II-3

ELIMINATED MORTANDAD PHASE C ALIGNMENTS
EVALUATION FACTORS

- Westerly 1.5 miles. of the alignment would
pass between major archaeological sites
on San Ildefonso Pueblo land.

- Realignment at SR 4 resulted in exces-
sively steep grades and a third major
bridge.

- Section of the alignment west of Sandia
Canyon would require undesirable side
hill construction.

- The engineering aspects of this segment
of alignment were good:; however, it
passes through a planned Pueblo develop-
ment area.

- This alignrent required the construction
of two major bridges and one small
bidge.

- The section of alignment between the two
major bridg2s would be on a compound
curve and would require undesirable side
hill construction.

- The section of alignment between SR 4 and
White Rock Canyon would lie between 250
and 400 feet north of the northeasterly
residential section of White Rock, then
pass through a park, a portion of the
sewage disposal property, and the White
Rock Canyon Overlook.

- Extreme bridge visibility.

- All of this alignment between SR 4 and
the Rio Grande would be over San Ilde-
fonso Pueblo land. This alignment and
the Mortandad "D" Phase C alignment were
considered by the Pueblo during the Phase
C study. A preference for the "D" Phase
C alignment was indicated.

- This alignment would require two major
bridges.

- The Rio Grande Bridge would be on a
curved alignment and a 4% grade.
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required land acquisitions from two dedicated parks.’ These
direct park impacts would have involved Section 4(f) of the
Transportation Act. As such, this alternate could have been
implemented only if there were no feasible and prudent alterna-
tives to the Potrillo Alternate and all reasonable means to
minimize harm to the parks had been incorporated into the
alternate. Since there were prudent and feasible alternatives to
the use of the Section 4(f) park land, the Potrillo Alternate was
dropped from consideration.

Two additional build alternates emerged as a result
of the Phase C study. Each is a modification of the remaining
Montoso Peak or Mortandad Alternate. The Chino Mesa Alternatu is
concurrent with much of the Montoso Peak Alternate and the Sandia
Canyon Alternate utilizes a 1large portion of the Mortandad
Alternate. Prior to the Phase C Report, the Chino Mesa and Sandia
Canyon Alternates were developed based on several preliminary
alignments and comparative evaluations. The "Chino Mesa Alignment
Study" was published in July, 1989 and documented the evaluation
of two alignments for this alternate.’ These alignments were
identified as the Chino Mesa North Line and South Line and are
shown on Exhibit II-3. Based on the comparative study of these
alignments, the North Line was selected for inclusion in the SDEIS
and for more detailed development. The primary reasons for the
selection of the North Line are as follows: '

- South Line encroaches on Technical Area 33 of the Los
Alamos National Laboratory (LANL)

- South Line is very close to the vibration sensitive Very
Large Baseline Array (VLBA) at LANL

- North Line would require a shorter and lower bridge over
White Rock Canyon.

Concurrent with the study of the Chino Mesa align-
ment options, an engineering study of two alignments along Sandia
Canyon was performed. The results of this study were reported in
the "Sandia Canyon Alignment Study", dated April, 1990.'2 These
alignments were identified as the Sandia Canyon Upper Line and
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Lower Line (in reference to their location in the canyon) and are
shown on Exhibit II-4. Based on the studies of these two
alignments, the Upper Line was selected for further development,
evaluation, and inclusion in the SDEIS. The main factors that
resulted in the selection of Upper Line are as follows:
- The horizontal and vertical alignment of the Upper Line is
better than the Lower Line.
- The Upper Line would result in a 60 mph design speed
instead of 50 mph with the Lower Line.
- The Upper Line would provide a substantial increase in
user benefits with respect to safety related design
considerations.

3. BUILD ALTERNATES

The four build alternates are shown on Exhibit II-5 and
include: Montoso Peak, Chino Mesa, Mortandad, ard Sandia Canyon.
These are the four build alternates that are being evaluated in
this Supplemental Draft Environmental Impact Statement (SDEIS).
These alternates are also more fully detailed in the revised "Phase
C Engineering Report", dated May, 1990.° The following sections
provide a more complete description of each of the alternates.

a. Montoso Peak Alternate

This alternate begins in White Rock at the
intersection of SR 4 with Pajarito Road and Grand Canyon Drive. The
route follows SR 4 south to the vicinity of Los Alamos National
Laboratory (LANL) Technical Area (TA) 33; crossing Water Canyon and
Ancho Canyon. The alignment then crosses Chaquehui Canyon and
White Rock Canyon, passes south of Montoso Peak, and crosses the
Caja del Rio Grant. This alternate follows CR 62 to the vicinity
of the Arroyo Calabasas before turning southeasterly to tie to the
proposed Santa Fe Relief Route.
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The Montoso Peak Alternate would require the
acquisition of right of way for right of way from the Department
of Energy, Santa Fe National Forest, Bureau of Land Management,
State of New Mexico, and one private land owner. No land would be
required from the San Ildefonso Pueblo.

The length of this alternate from the SR 4 - Pajarito
Road intersection to the Santa Fe Relief Route would be about 21.5
miles. The total length of roadway construction would be about
22.3 miles due to improvements along SR 4 to the west of the
alignment. The distance between the project termini along this
alignment would be approximately 33.3 miles.

b. Chino Mesa Alternate

This alternate begins at the same place as the Montoso
Peak Alternate and follows SR 4 south to the vicinity of LANL
Technical Area 70. At this point the two alternates diverge, with
the Chino Mesa Alternate crossing Ancho Canyon and White Rock
Canyon north of the Montoso Peak Alternate. The Chino Mesa
alignment then passes north of Montoso Peak and crosses the Caja
del Rio Grant to a common point in the Santa Fe National Forest
with the Montoso Peak Alternate. The two alternates follow the
same alignment for the remainder of the National Forest, along CR
62 to the vicinity of the Arroyo Calabasas, and then southeasterly
to the proposed Santa Fe Relief Route.

This alternate would affect the same land owners as
the Montoso Peak Alternate. The length of the alternate is about
19.1 miles from Pajarito Road at SR 4 to the Santa Fe Relief Route.

The distance between project termini along this alignment would be
approximately 30.9 miles.

c. Mortandad Alternate
This alternate begins at a proposed interchange with
SR 4 immediately north of White Rock, and proceeds easterly along
Mortandad Canyon toward White Rock Canyon. The alignment crosses
the Rio Grande and the Canada Ancha just north of the Caja del Rio
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Plateau. It then continues southeasterly, generally following the
Canada Ancha and the Caja del Rio Grant boundary. This alternate
joins the alignment of the Montoso Peak and Chino Mesa Alternates
in the vicinity of the Arroyo Calabasas and runs concurrently with
these other alternates to the proposed Santa Fe Relief Route.
Construction of the Mortandad Alternate would require associated
improvements along existing SR 4 between East Jemez Road and
Pajarito Road. 1In general,'this improvement would involve widening
the existing road to four lanes.

The Mortandad Alternate would require the acquisi-
tion of right-of-way from all the same land owners as the previous
alternates with the exception of two. The singie private land
owner would not be affected by the Mortandad Alternate and land
would be required from the San Ildefonso Pueblo.

This alternate is about 17.1 miles long from SR 4 to
the Santa Fe Relief Route. With the approximate 3.8 miles of
required improvements along SR 4, the total construction length of
this alternate would be 20.9. The distance between the project
termini via the Mortandad Alternate would be 30.0 miles.

d. Sandia Canyon Alternate

This alternate begins along East Jemez Road west of
SR 4 and extends southeasterly following Sandia Canyon to White
Rock Canyon. The alignment crosses the Rio Grande and the Canada
Ancha to the north of the Caja del Rio Plateau and north of the
Mortandad Alternate. The Sandia Canyon and Mortandad Alternates
join and continue southeasterly, generally following the Canada
Ancha and the Caja del Rio Grant boundary. In the vicinity of the
Arroyo Calabasas, the two alternates join the other two alternates
and continue southeasterly to the Santa Fe Relief Route. Like the
Mortandad Alternate, construction of the Sandia Canyon Alternate
would require improvements along SR 4 between East Jemez Road and
Pajarito Road.
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Affected land owners for the Sandia Canyon Alternate
are the same as those for the Mortandad Alternate. The alternate

is about 18.4 miles long from East Jemez Road to the Santa Fe

Relief Route. Improvements along SR 4 extend the construction
length of the alternate to 21.9 miles. The distance between the
project termini along the Sandia Canyon Alternate would be 28.8
miles.

e. Bridge Options
Bridge studies for each of the build alternates have
been completed as part of the Phase B and C engineering studies for
all major river and canyon crossings.""""'13 The one common feature
that must be crossed by all alternates is the Rio Grande as it

passes through White Rock Canyon.

Each of the alternates has at least one additional
bridge for crossing another canyon or an arroyo. The Montoso Peak
Alternate has two additional bridges, one over Chaquehui Canyon and
one over Ancho Canyon. Chino Mesa requires only one additional
bridge over Ancho Canyon. Both the Mortandad and Sandia Canyon
Alternates have a bridge over the Canada Ancha arroyo.

, Investigations of various bridge options have
concentrated on the major structure for each alternate, the Rio
Grande crossing. During Phase B for each alternate, numerous
bridge types and span arranéements were evaluated. Key issues
considered in the evaluation were costs, geotechnical data,
constructibility, and aesthetics. For each alternate alignment,
two bridge options were selected for further evaluation during the
Phase C portion of the study. However, for the Montoso Peak
Alternate, one of the bridge options (the suspension bridge) has
been dropped from consideration due to the visual impacts on the
surrounding area, cost, and difficulty of construction.

The remaining bridge options are preliminary designs
for planning and estimating purposes only. Final determination of
the type of bridge to be utilized will be made during final project
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design and prior to construction based on more detailed subsurface
investigations and engineering design. The bridge options in this
study have, however, been developed to a sufficient common stage
to permit the comparative evaluation of viable build alternates.
Exhibits II-6 through II-12 depict how the various Phase C bridge
options might appear over the Rio Grande and White Rock Canyon.

The steel trussed arch, shown in Exhibit II-6 for the
Montoso Peak Alternate, would be approximately 1,020 feet above the
Rio Grande and would extend for about 2,790 feet in order to span
the canyon. The photographic view in this exhibit is from a point
near the boundary of Bandelier National Monument along the Rio
Grande, some 1,000 feet from the crossing. '

The two bridges on the Chino Mesa Alternate, shown in
Exhibits II-7 and II-8, cross both White Rock Canyon and Ancho
Canyon. The bridge options for spanning White Rock Canyon include
a concrete segmental bridge (Exhibit II-7) and a steel trussed arch
(Exhibit II-8). These bridges are approximately 810 feet above the
Rio Grande and are 3,113 feet in length. The Ancho Canyon bridges
are comparable in type to the structures over White Rock Canyon.
The photographic view in these exhibits is from a Los Alamos County
Park in the Pajarito Subdivision near Water Canyon, some 7,000 feet
from the Chino Mesa alignment. -

For the Mortandad and Sandia Canyon Alternates, the
two bridge options are the same, either a concrete segmental bridge
or a multiple concrete arch. The main difference between the
alternates is the height above the river. The Mortandad bridge is
about 460 feet above the Rio Grande and the Sandia Canyon bridge
is approximately 290 feet above the water. Exhibits II-9 through
II-12 depict the two bridge options for
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each alternate. The photographic view is from the overlook in the
Los Alamos County Park at White Rock, some 4,000 to 5,000 feet from
the alternates. The two Mortandad bridges are approximately 4,562
feet in length while the Sandia Canyon bridges are slightly shorter
at 4,104 feet.

f. Typical Sections

Three basic typical sections are utilized along the
mainline of each alternate, in addition to a typical section for
SR 4 improvements.° The three mainline sections are for rolling
terrain, mountainous terrain, and bridge crossings. These are
shown along with the SR 4 typical section on Exhibit II-13. The
roadway typical section for rolling terrain includes four 12-foot
traval lanes, 10-foot outside shoulders, 4-fcot inside shoulders,
and a 52-foot depressed grass median. The mountainous terrain
roadway typical is similar excepi the depressed grass median is
replaced with a concrete median barrier wall to reduce construction
impacts and right of way costs. The bridge typical section is
similar to the mountainous terrain roadway typical except the
outside shoulders are reduced to nine feet. Along SR 4, the
proposed typical section for rural areas outside of White Rock
includes four 12-foot travel lanes, 10-foot outside shoulders, and
a l4-foot paved flush median with no barrier wall. Within the
White Rock area, an urban typical section would be used with four
12-foot travel lanes, 6-foot bicycle lanes, curb/gutter, and a
l16-foot two-way left-turn lane.

Along most of the alternate alignments, the minimum
planned right of way has been set at 300 feet or 150 feet on each
side of the roadway centerline. Beyond this limit, an additional
150-foot width of land will be acquired on each side and held as
a greenbelt or buffer zone along the new route. This greenbelt
has been included to separate the highway from existing and uses,
to provide for preservation of indigenous vegetation, and to
provide a safety buffer related to the transport of hazardous
materials. |
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g. Access Control Features
The proposed facility will have 1limited access.
Generally, access will be controlled with no driveways permitted
with the exception of locked gates for utility and land mamagement
purposes. Interchanges, connections, designated intersections, and
other access control features are described in the following
paragraphs. '

Various interchanges and intersections are included
along each of the four build alternates. All alternates will
connect with the Santa Fe Relief Route using a trumpet
interchange.’

Along the Montoso Peak Alternate, intersections would
also be provided at SR 4 where it extends west toward SR 501 and
the Jemez Mountains, as well as at Pajarito Road. No interchanges
other than at the Santa Fe Relief Route would be required under
this alternate. The Chino Mesa Alternate would be identical to the
Montoso Peak Alternate with respect to interchanges and
intersections.

The Mortandad Alternate invol. s two additiongl
interchanges, three additional intersections, and continuation of
existing SR 4 access in White Rock. At SR 4, this alternate would
include an urban trumpet interchange. To the north along widened
'SR 4 near East Jemez Road, a three-level fully- directional
interchange would be provided. Intersections would be provided
along this alternate east of the Rio Grande at a proposed picnic
area at Buckman, west of the Rio Grande in the San Ildefonso Pueblo
lands, and in White Rock along SR 4 at Pajarito Road. All existing
intersections and driveways along SR 4 in White Rock would remain
open and connected.

For the Sandia Canyon Alternate, the only inter-

change other ~than the Santa Fe Relief Route would be in the
vicinity of SR 4 and East Jemez Road. Current plans include a
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modified two-level diamond interchange at this 1location.
Intersections would be provided at each of the same areas as the
Mortandad Alternate.

Previous studies had included intersections or
possible interchange along the Mortandad and Sandia Canyon
Alternates at Buckman Road and at CR 62.'° If the roads were to
remain in their current unimproved state, then at-grade
intersections would have been provided. On the other hand, if
Buckman Road were paved and improved, an interchange would have
been provided. However, as a result of extensive public
involvement and agency coordination the Location Study Team has
recommerided that there be no connections to Buckman Road or CR-62.
Therefore, current plans for the Mortandad and Sandia Canyon
Alternates do not include any public access connection between
Buckman Road and the proposed Santa Fe - Los Alamos highway or
between CR 62 and the proposed highway.

Locked gates on BLM allotments will be provided for
range management purposes in accordance with agreements to be made
with lessees and public land management agencies during final
design.
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III. AFFECTED ENVIRONMENT

This section provides a concise description of the existing
natural, social, and economic environments of the area affected by
the proposed alternatives. The description is general in nature
and addresses the entire project area rather than providing a
separate description of the area as it relates to each of the
alternatives.

As shown in Exhibit I-1, the region surrourding the project study
area includes Bernalillo, Los 2lamos, Rio Arriba, Sandcval, Santa
Fe, and Taos Counties, and contains nearly 15,000 square miles or
about twelve percent of the total land area in the state.
Approximately forty percent of the land is privately owned:; the
balance is comprised of Indian, state, and federal lands with the
largest shares under the control of the U.S. Forest Service and
the U.S. Bureau of Land Management.3

A. NATURAL ENVIRONMENT
1. PHYSIOGRAPHY AND GEOLOGY
The Santa Fe area is on the east side of the RiolGrande
trough. The valley of the Rio Grande drains southward within the
trough and all streams draining the Santa Fe area discharge into
it. The borders of the Rio Grande trough are irregular; the width
ranges from twenty to forty miles. ‘

In the latitude of Santa Fe, the trough is about forty
miles wide; bordered by the Sangre de Cristo Mountains on the east
and by the south end of the Sierra Nacimiento and Jemez on the
west. These two ranges are the eastern and western prongs of the
southern Rocky Mountains.

Northeast of Santa Fe, peaks of the Sangre de Cristo
Mountains rise to elevations of more than 13,000 feet. Three miles
to the north are Lake Peak and Santa Fe Baldy, two prominent peaks
near Santa Fe. Westward from the foot of the mountains, an
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alluvial plain or piedmont slope is inclined toward the Rio Grande
and forms most of the Santa Fe area.

Much of Los Alamos County is located on the Pajarito
Plateau, which occupies the eastern flank of the Jemez Mountains
in north-central New Mexico. Many portions of the plateau have
been deeply eroded by runoff, resulting in a series of mesas
separated by canyons, marv of which are several hundred feet deep.
Most of the canyons contain intermittent streams, which flow during
the rainy season. Frijoles Creek, located on the southern border
of the county, and the Rio Grande, which separates Los Alamos and
Santa Fe Counties, are the only permanent natural streams in the

immediate project area. Exhibit III-1 shows the principal natural

features within the project study area. ’

As noted in the "sSsanta Fe National Forest Plan:
Environmental Impact Statement", the geologic materials in the area
date from the Precambrian era to the Quaternary period.“ The major
rock types are granites, limestones and sandstones, rhyolite, and
tuff. There are three major geologic formations from Santa Fe to
the Rio Grande. Immediately to the west of Santa Fe is the Tesuque
formation composed of fine sand and sandstone. Three to foug miles
west of the city is the Ancho formation. It is composed of silt,
sand, gravel, and basalt tuff. About eight miles west of the city
is the Caja del Rio Grant. This grant area lies on a basalt
formation that has flows containing some cinders. In general,
there is an alluvium cover in all of the arroyos and drainage
areas. The alluvium consists of sand and gravel. Further details
of the geologic history and geologic environment are documented in
the various geologic reconnaissance reports prepared for this
study.19
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2. SOILS

The 1975 "Soil Survey of Santa Fe Area, New Mexico"
- prepared by the U.S. Soil Conservation Service, Forest Service, and
Bureau of Indian Affairs indicates there are three soil
associations in the project area of Santa Fe‘County.“ Between
Santa Fe and the Rio Grande are the Pojoaque-Rough Broken Land
Associations, the Panky-Pojoaque-Harvey Association, and the
Majada-Calabasas-Apache Association. The Pojoaque-Rough Broken Land
Association and the Panky-Pojoaque-Harvey Association are
encountered in the north and south sections of the area immediately
to the west of the city. About eight miles west is the
Majada-Calabasas-Apache Association, which continues to the Rio
Grande.

In 1986, the Forest Service updated the 1975 Soil Survey
within the Santa Fe National Forest koundaries.!*!* The Forest
Service's soils update provides greater detail of existing soil
types and conditions. Within the Pojoaque-Rough Broken Land
Association, the Forest Service further classifies the soil
components as Fluventic Ustochrepts and Typic Ustifluvents. These
soil couponents occur on nearly level to strongly sloping valley
plains and are predominately found immediately north and east of
Buckman Road. Forest Service soils classified within the
Fanky-Pojoaque-Harvey Association are generally classified as Typic
Haplustalfs. This soil component generally occurs on level to
strongly sloping elevated plains and is generally found in the
southaastern portion of the study area. The Majada-Calabasas-
Apache Association is characterized by numerous Forest Service
classified soil components. This soil association comprises a
majority of the study area and is generally present south of the
Buckman Road area and on both sides of the Rio Grande. Either
separately or in combination, Forest Service soil components
identified within this area include Typic and Lithic Haplustalfs
and/or Typic and Lithic Ustochrepts. Typic Haplustalfs are present
throughout the Majada Association, occurring in areas ranging from
nearly level to strongly sloping lowland to very steep scarp
slopes. Lithic Haplustalfs and Typic and Lithic Ustochrepts are
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common on steep scarp slopes.

. As indicated in the 1978 "Soil Survey of Los Alamos County,
New Mexico", there are two principal soil associations that would
be encountered in Los Alamos County and the area of Bandelier

National Monument.® They are the Rock outcrop and the
Frijoles-Hackroy. The Rock outcrop is on the edges and sides of
the mesas. The rocks are mainly basalt, with extremely steep

slopes. There are large areas of basalt rubble, with boulders up
to fifteen or twenty feet in diameter, deposited by landslides and
exfoliation.

The Frijoles soils are on the mesas. 'They are deep, well
drained, moderately permeable, and formed in eolian and alluvial
s2diments over pumice. The Hackroy soils are also on the mesas.
They ace very shallow, well drained, and slowly permeable. They
formed in material derived from tuff. In the higher elevations of
the county, the Redondo-Palon-Calaveras Association is encountered.
It is composed of deep soils on the mountainside slopes and
summits.

3. VEGETATION
Vegetation zones are largely controlled by changes in
climate and altitude. These zones overlap and' grade upward as
functions of 1) an increase in precipitation and 2) a decrease in
temperature with altitude. The limits of each vegetation zone, as
indicated in Table 1III-1, vary according to 1local climate,
exposure, and soil roisture.

The project area is located between elevations of 5,600
feet near the Canada Ancha and 6,780 feet near the west bridge
approach of the Montoso Peak Alternate. The vegetation community
for the entire project length for all alternates can be generally
described as pinon-juniper woodlands with a groundcover of blue

gramma, Bouteloua gracjlis. Small pockets of ponderosa pine,
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TABLE III-1

VBGBTATION ZONES IN RELATION TO ALTITUDE

ALTITUDE (ft.) "VEGETATION
12,000 + Alpine grass
9,000 - 12,000 Spruce and fir
7,500 - 9,000 Ponderosa Pine
7,000 - 8,000 Pinon Pine
6,500 - 7,500 Juniper

6,000 - 7,500 Grassland, predominantly
' grama grass
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Pinus ponderosa, are located in the canyons, while more grasses and

shrubs such as big sage, Artemisia tridentata, and rabbit brush,
Chrysothamnus nauseosus, are located at the lower elevations.

The four project alternates cross lands that have been
subjected to heavy grazing for long periods of time.  Ruderal
species that generally increase in response to overgrazihg, such
as snake weed, Gutierrezia sarothrae, cholla, Qpuntia imbricata,
and soap weed yucca, Yucca glauca, are very common along all four
alternates.

4. WILDLIFE

The deer mouse is apparently the most widely dis- tributed
small mammal in the area. Shrews are associated with canyon areas
where water is available and with mesic sites in the forest. The
pinon mouse is associated with the pinon-juniper vegetation and the
western harvest mouse is found in canyon sites having dense stands
of grasses and forbs. The mule deer is the most important and
prevalent big-game species in the area, both in numbers and
distribution.

Cold-blooded animals in the area include several species
of fish found in the Rio Grande. The common carp, Rio Grande chub,
white sucker, and carp-sucker are abundant. A few brown trout
inhabit the river, but never reach substantial population densities
because of the extreme turbidity of the water. There are at least
nine reptile species, including small lizards and king, bull,
garter and rattlesnakes.

Birds represent by far the largest variety of vertebrate
wildlife in the area. Commonly observed permanent residents
include the common raven, pygmy nuthatch, western bluebird, junco,
and rufous-sided towhee. Summer birds commonly observed include
the turkey vulture, red-tailed hawk, American kestrel, chipping
sparrow, and violet-green swallow.
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5. THREATENED AND ENDANGERED SPECIES

A list of threatened and endangered animal and plant
species of concern in the project area was compiled from
correspondence received through the Advance Notification Process,
Agency Review Comments, coordination with federal and state agency
officials and literature searches. The combined list consisted of
three federally listed animal species (*) and five state listed
species of which two are animal species and three are plant

species.
* Bald Eagle Haliaeetus leucocephalus
* Peregrine Falcon Falco peregrinus
* Whooping Crane Grus americana
Gray Vireo Vireo vicinior

Rio Grande Silvery Minnow Hybognathus amarus

Cyanic Milkvetch Astragalus cyaneus
Fish-Hook Cactus Mammillarin wrightii
Gramma Grass Cactus Pediocactus papyracantha

6. WATER QUALITY

The 1988 amended Water Quality Standards of the New Mexico
Water Quality Control Commission establishes the designated uses
of the main stem of the Rio Grande, from the headwaters of the
Cochiti Reservoir upstream to Taos Junction Bridge, to include
irrigation, livestock and wildlife watering, marginal coldwater
fishery, secondary contact recreation, and warmwater fishery.10
With the exception of the Rio Grande, only ephemeral drainages are
located within the project corridors.

B. SOCIAL ENVIRONMENT
1. POPULATION CHARACTERISTICS

The Santa Fe - Los Alamos Corridor study area is located
within Los Alamos and Santa Fe Counties, which together make up the
Santa Fe Metropolitan Statistical Area (MSA). This designation
recognizes the social and economic interdependence of the two
counties, including the degree of commuting for county residents
between workplace and home. Neighboring counties include
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Bernalillo, Rio Arriba, Sandoval, and Taos. In 1987, the Santa Fe
MSA contained the third largest population concentration in the
state, surpassed only by the Albuquerque MSA (Bernalillo County)
and the Las Cruces MSA (Dona Ana County).11

As shown in Table III-2, data from the 1980 Census and the
University of New Mexico - Bureau of Business and Economic Research
indicate the Santa Fe MSA experienced a growth in population of
19.3 percent from 1980 to 1987 compared to a state- wide growth of
15.1 percent during the same period.7ﬂ Within each county, Santa
Fe experienced a growth in population of 21.6 percent, whereas in
Los Alamos, growth was 9.3 percent during this period. Within the
Santa Fe MSA, 11.4 percent of the 1980- 87 population growth was
attributable to natural migration (natural population change
occurring because of births and deaths). The remaining 7.9 percent
was attributable to in-migration.

As shown in Table III-3, local population projections from
1990 to 2000 indicate continued growth within the MSA but at a
declining rate. From 1990 to 2000, population within the MSA is
projected to increase only 13.5 percent with Santa Fe County
experiencing a projected growth of 15.1 percent and Los Alamos 5.4
percent. State growth during this period is projected to be 17.6
percent. This trend is projected to continue through the year
2010.%

Given the 1limited availability of 1land suitable for
development, population growth within Los Alamos County is
constrained. Growth in Santa Fe County is expected to continue in
the western and southern portions of the county.

The area has a 1long history of habitation by Native
Americans, Hispanic Americans, and Anglo-Americans. Many of the
Native Americans reside on traditional Pueblo lands. The San
Ildefonso, Tesuque, and Pojoaque Pueblo lands are located in
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TABLE III-2

HISTORIC POPULATION GROWTH

% Change % Change

COUNTY 1970 1980 1987  1970-1980  1980-1987
Bernalillo 315,774 420,261 486,200 33.1 15.7
Los Alamos 15,198 17,599 19,200 15.8 9.3
Rio Arriba 25,170 29,282 32,800 16.3 12.0
Sandoval 17,492 34,400 55,900 96.7 62.7
Santa Fe 54,774 75,519 91,900 37.9 21.6
Taos 17,516 19,456 21,900 11.1 12.5
Santa Fe MSA* 69,972 93,118 111,100 33.1 19.3
New Mexico 1,017,055 1,303,302 1,500,000 28.1 15.1

*Includes Santa Fe and Los Alamos Counties
Source: U.S. Department of Commerce, Bureau of the Census, and

Bureau of Business and Economic Research, University of
New Mexico. '
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TABLE III-3

POPULATION PROJECTIONS

£ Chang

GEOGRAPHIC AREA 1980 1990 1980-1990
Santa Fe MSA 93,118 113,200 21.6

Santa Fe County 75,519 94,600 25.3

Los Alamos County 17,599 18,600 5.7
New Mexico 1,303,302 1,585,200 21.6

% Change % Change

GEOGRAPHIC AREA 2000 1990-2000 2010 2000-2010
Santa Fe MSA 128,500 13.5 139,300 8.4
Santa Fe County 108,900 15.1 119,800 10.0
Los Alamos County 19,600 5.4 19,500 -0.5

New Mexico 1,864,000 17.6 2,121,700 13.8

Sources: U.S. Bureau of the Census/City Planning Department/Steve
Brugger/ UNM Bureau of Business and Economic Research,
"Population and Employment Projections in New Mexico,
1985-2010, February 1989.
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Santa Fe County, within the study area. As shown in Table III-4,
data from the 1980 U.S. Census reveal that approximately 2.8
percent of Santa Fe County's population is Native American, whereas
it is only 0.6 percent in Los Alamos County. Hispanics also
comprise a majority of the population in Santa Fe County (56
percent) and are a minority of the population in Los Alamos County
(11.5). The state Hispanic population was approximately 37 percent
in 1980. Overall, Anglo-Americans, or whites, make up a majority
of the area's population, comprising approximately 95 percent of
Los Alamos County, 79 percent of Santa Fe County, and 89 percent
of the state's 1980 population.

2. TAND USE AND COMPREHENSIVE PLANNING

The study area is under the direct jurisdiction of ten
planning authorities: the City of Santa Fe, the County of Santa Fe,
the Extraterritorial Zoning Authority, the San Ildefonso Pueblo,
the County of Los Alamos, the New Mexico State Land Office, the
Forest Service - Santa Fe National Forest, the Bureau of Land
Management (BLM) - Taos Resource Area of the Albuquerque District,
the National Park Service (NPS) - Bandelier National Monument, and
the Department of Energy (DOE) - Los Alcmos National Laboratory
(LANL) . Exhibit III-2 illustrates existing property ownership
within the project study area.

A number of land use plans have been developed to provide
a framework and guide for land use regulations, development,
actigns, ‘and decisions within each agency or official's
jurisdiction.'2:5.813.15.1617  paple III-5 provides a 1list of the
planning documents which have been prepared for each of the
jurisdictional areas.

Of these jurisdictional authorities, the Extraterritorial
Zoning Authority (made up of both Santa Fe County and City elected
officials), Los Alamos County, and the Los Alamos National Lab have
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TABLE III-4

RACE/ETHNIC DISTRIBUTIONS

1OS ALAMOS CO.  SANTA FE CO.  NEW MEXICO
RACE/ETHNICITY' ©Population $  Population %  Population %

White 16,727 95.0 59,287 78.7 1,164,053 89.3
Black 73 0.4 402 0.5 24,406 1.9
American Indian 99 0.6 2,138 2.8 106,119 8.1
Other2 191 1.1 223 0.3 8,316 0.6
Hispanic® 2,022 11.5 41,865 55.6 477,222 36.6

TOTAL' 17,599 100% 75,360 100% 1,303,302 100%

1980 racial distributions were revised by the Bureau of Business and
Economic Research using U.S. Census Bureau and National Cancer
Institute data.

Includes Asian and Pacific Islanders.

Persons of Spanish origin may be of any race and are counted both in
the Hispanic category and in one of the racial classifications.

1970 and 1980 racial groups will not add to the total, since the
total count was revised after racial distributions were determined.
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CURRENT JURISDICTIONAL PLANNING DOCUMENTS

JURISDICTIONAL
AUTHORITY

City of Santa Fe
County of Santa Fe

Santa Fe
Extraterritorial
Zoning Authority

Los Alamos County
Forest Service-Santa

Fe National Forest

BLM - Taos
Resource Area

NPS - Bandelier
National Monument

DOE - Los Alamos
National Laboratory

TABLE III-5

DOCUMENT TITLE

"Plan '83: Santa Fe Area
General Plan"

"Santa Fe County General Plan
and Land Development Code"

"Santa Fe Comprehensive
Extraterritorial Plan"

"Los Alamos County
Comprehensive Plan"

"sSanta Fe National
Forest Plan"

"Taos Resource Management
Plan and Environmental
Impact Statement (Draft)"

"Final Master Plan:
Bandelier National Monument"

"Los Alamos National
Laboratory Site Development
Plan" (Revised Preliminary
Draft)

Source: See References 1, 2, 5, 8, 13, 15, 16, 17.
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all identified the proposed Santa Fe - Los Alamos Corridor and
incorporated the potential transportation facility within their
respective comprehensive plans.

a. Existing Land Use

As shown on Exhibit III-2, a large portion of the land
in the study area, as well as in northern New Mexico, is in public
ownership. Of the approximately 70,000 acres that make up Los
Alamos County, the largest land owner is the Forest Service, which
dministers 42 percent of the land, followed by the DOE - LANL (34
percent), NPS - Bandelier (10 percent), private ownership (7
percent), and local government ownership (7 percent) .
Approximately 60 percent of the land in Los Alamos County is
dedicated in public ownership under the administration of the
Forest Service and the Park Service. LANL occupies approximately
24,000 acres within the County. There are currently 68 technical
areas with locations and spacing that reflect historic development
patterns, topography, and functional relationships. The urban

centers within the county are located in the Los Alamos townsite
and in White Rock, along SR 4.

In Santa Fe County, approximately half of all land is
in private ownership. 1In the project study area, the principal
public land ownership/management includes the U.S. Forest Service,
Bureau of Land Management, New Mexico State Land Office, Santa Fe
County, and the City of Santa Fe. The predominant land uses within
the county are for multiple use activities on National Forest
Service and BLM lands. Outside the City of Santa Fe, residential
subdivisions are dispersed throughout the county.

In 1981, the City and County of Santa Fe established an
Extraterritorial Zone, adjacent to the City of Santa Fe, as an
urban growth area. This Extraterritorial Zone, shown on Exhibit
ITI-3, is jointly administered by the City and County through the
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Extraterritorial Zoning Authority (EZA). Land use within the
extraterritorial area is made up of public lands, and low density
residential developments. Between 1970 and 1980, population in the
Extraterritorial Zone increased by almost 90 percent and then
leveled off during the 1980's. Much of the growth of the Santa Fe
area is occurring within the Extra- territorial Zone.

Located within Santa Fe County, the lands of the San
Ildefonso Pueblo are largely undeveloped, with most residential
uses located near the Plaza, as well as near SR 30, west of the Rio
Grande. The Plaza area is a tourist attraction. Gravel is
extracted along the west side of the Rio Grande. In addition, the
Pueblo leases out a gas station/garage anu a nearby building, both
of which are along SR 4, across the road from the White Rock
business district.

The City of Santa Fe, New Mexico's state capital, is
also the state's second largest city. As such, the city is a major
urban area within the region. Land uses within the city consist
of a mixture -of residential, retail, commercial, business,
industrial, and undeveloped areas. The two major land uses within
the city are for tourist and government related activities,
services, and facilities.

b. Future Land Use ,
A review of the management plans for the public lands
within Santa Fe ‘and Los Alamos Counties, which constitute a
majority of the lands in those counties, indicates that future land
uses will continue existing patterns. Little change in land use
is anticipated for public lands in the immediate study area.

Within Los Alamos County, there is limited private
developable 1land available to meet the growing demands for
residential and commercial development. Los Alamos County's 1987
Comprehensivé Plan indicates the existing supply of developable
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residential lands could be depleted in less than five years. As
a result, it is expected that LANL support services, commercial,
and residential activities will continue to locate outside the
county in such areas as Espanola and Santa Fe.

Most of the changes in private land use in the Santa
Fe area are projected to occur in the southern and western areas
within the City/County Extraterritorial Zone, where much of the
area is 2zoned for low density residential developments. Over
10,000 dwelling units have already been approved and are yet to be
constructed in the Extraterritorial Zone.

Land use within San Ildefonso Pueblo lands is not
expected to change appréciably in the immnediate future. Some
development is planned for Pueblo lands along existing
transportation routes, such as SR 4 near White Rock.

3. COMMUNITIES AND NEIGHBORHOODS

Within the study area, there are several distinct
residential communities. In Los Alamos County, the principal
residential areas are the townsite of Los Alamos and the White Rock
community, which includes White Rock, La Senda, and Pajarito
Acres. The townsite has a mixture of land uses, having both
commercial and moderate density residential areas. Both the
townsite and White Rock are considered to be urban centers and are
the focus of commercial and civic activity within the county.

As noted in the 1987 Los Alamos County Comprehensive Plan,
the vast majority of Los Alamos residents are employed at LANL or
at its support facilities and services. As LANL's workforce has
grown each year, so has the demand for housing. The combined trend
of 1) LANL growth (averaging more than 5 percent per year), 2) an
increasing proportion of retirees in the county, 3) the relative
inaccessibility and topographical constraints upon development, and
4) inflated housing costs mean much of the LANL workforce must seek
housing outside the county.
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Much of the commuting workforce resides in Santa Fe County
and the City of Santa Fe, as well as in the neighboring Counties
of Rio Arriba and Sandoval. Within the study area on the fringe
of Santa Fe, a variety of residential communities exist. The
principal residential areas, communities, and subdivisions include
private claims within the Pueblos of the San Ildefonso, Pojoaque,
and Tesuque; a group of newly developing subdivisions along Buckman
Road collectively referred to as Las Tierras and include La Tierra,
La Tierra Nueva, Salva Tierra, and Tierra de Oro; The Ranch at
Santa Fe; and scattered subdivisions near CR 62 including Alameda
Ranchettes, Pinon Hills, and Puesta Del Sol. Excluding the
Pueblos, these areas are all considered to be low to moderate
density residential subdivisions. The Pueblos Lave mixed uses,
which include a combination of low to moderate density housing
within the Pueblos.

At the present time, the lands of San Ildefonso Pueblo are
largely undeveloped. Most of the population resides in the
vicinity of the Plaza, near the Pojoaque River. Housing is also
concentrated near SR 30, west of the Rio Grande. In addition, a
few homes are located west of the Rio Grande along SR 4 in the
Totavi area.

4. COMMUNITY FACILITIES AND SERVICES

As shown on Exhibit III-3, the study area is composed of
a variety of public recreation areas, including Bandelier National
Monument and the Santa Fe National Forest. 1In-addition, there are
several public recreational areas within the town of White Rock.
These areas include Overlook Park, which contains a picnic area,
a number of athletic fields, and an overlook platform for viewing
the Rio Grande and White Rock Canyon; Pinon Park, located along SR
4; and two park areas located overlooking Potrillo Canyon and Water
Canyon. There also exists a system of hiking trails which follow
White Rock Canyon, leading to Overlook Park. Also, within the
project corridors in Santa Fe County is the Caja del Rio Gun Club,
located along SR 62.
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Other community facilities and quasi-public facilities such
as museums, libraries, shopping centers, civic clubs, schools,
hospitals, churches/synagogues, and cemeteries occur outside the
immediate project vicinity in :nta Fe County and in White Rock and
the Los Alamos townsite in Los Alamos County. Numerous hiking and
biking trails, as well as jeep trails, are found in the caja del
Rio; hiking trails are also located throughout Bandelier National
Monument.

5. PUBLIC UTILITIES
The Public Service Company of New Mexico, the Gas Company
of New Mexico, the Sangre de Cristo Water Company, the Western
Telecom and Plains Electric Generation ani Transmission Company all
have existing facilities parallel to Buckman Road.

6. TRANSPORTATION FACILITIES

Los Alamos County is somewhat isolated, with highway access
only from SR 502 (formerly SR 4) to the east and SR 501 to the
west. To the east, SR 502 links to SR 30 south of Espanola and
links to US 84/285 north of Santa Fe. To the west, SR 501 links to
SR 4, which ties in with SR 44. Local bus service and city taxi
service is available within portions of Los Alamos County. A local
airport operated by the Department of Energy is primarily used for
LANL purposes. Within the project corridor, the county has
designated a trail along SR 4, south of White Rock, as a bicycle
facility.

There is no rail service of any kind which serves the Los
Alamos area. The nearest rail facilities for freight are located
in Santa Fe. Passenger rail service is available at Lamy. Given
this and the limited operations at the Los Alamos airport, almost
all shipments to and from the area are via trucks utilizing the
existing highway network.

The Santa Fe area is more accessible than Los Alamos, with
primary access from I-25/US 85 which crosses the area in an
east-west direction, and US 84/285, which runs approximately in a
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north-south direction. Business I-25 runs through the City of
Santa Fe along Cerrillos Road, St. Michaels Drive, and the 0l1d
Pecos Trail.

The primary access to Los Alamos from Santa Fe is via US
84/285 and SR 502. There is a small non-profit, peak-period bus
service in the Los Alamos area and local taxi service is available.
A shuttle bus service operating from Santa Fe at one time served
residents in Santa Fe commuting to Los Alamos. The airport in Los
Alamos is used for smaller, commercial commuter and private
aircraft. The nearest major commercial air service 1is 1in
Albuquerque, approximately 60 miles south of Santa Fe.

7. 'CULTURAL RESOURCES
The project study area is rich in prehistoric resources.
The wide variety of cultural resources present has been documented
in numerous archaeological studies. In general, prehistoric
remains east of the Rio Grande consist primarily of ceramic and
lithic scatters without associated architecture. Archaic period
hunter-gatherer sites occur on the ridges surrounding sandy
ephemeral drainages and date from 3500 B.C. to A.D. 1. Sites with
ceramics suggest the presence of Pueblo Indians. A few habitation
sites occur along major drainages and along the mesa rim
overlooking the river. However, habitation sites remain relatively
rare, and most site remains indicate hunting and foraging
activities. Prehistoric and historic Pueblo ceramic types
recovered, and the lack of architecture on the Caja del Rio
Plateau, suggest that it was peripheral in importance to the
Pajarito Plateau and, later, to the Rio Grande for habitation.
Site densities calculated from survey documents range from seven

to twelve per square mile.

The Pajarito Plateau west of the Rio Grande is composed of
narrow canyons and mesas and is bordered on the west by the Jemez
Mountains. Pueblo Indians built their homes and tilled their
fields along the mesas and canyons. Evidence of their occupation
from the thirteenth to the sixteenth century includes many small
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masonry house mounds, large pueblos, cavate rooms in the volcanic
tuff cliffs, rock-bordered fields, prehistoric trails, rock art and
scatters of pottery and stone tools. Literally hundreds of sites
have been recorded for all parts of the plateau; on mesa tops, site
densities exceed twenty per square mile.

Site complexity and size vary dramatically from one side
of the Rio Grande to the other. Archaeological sites east of the
river are primarily surficial with low artifact densities. Hearths
are the most prominent features. The potential for buried features
or architectural remains is low. Conversely, architectural remains
are quite common west of the river and include houseblocks of two
to five rooms and large pueblos with twenty or mcre rooms and
associated subterranean ceremonial architecture. Depths of
deposits on these sites may exceed one meter (three feet). Fields,
cave rooms, rock art, and other vestiges of prehistoric use are
found between these sites. Potential for both surface and
subsurface cultural remains are very high. In short, more
intensive investigation and data recovery are anticipated on the
Pajarito Plateau than on the Caja del Rio Plateau.

An assessment of the prehistoric and historic resources located
within the study area has been conducted for this project. The
assessment is based on both numerous preliminary archaeological
reconnaissance surveys and examination of existing 'site data
contained in the New Mexico Historic Preservation Division files,
the U.S. Department of Agriculture - Santa Fe National Forest
files, the Bureau of Land Management files, and the Los Alamos
National Laboratory files. The National Register of Historic
Places and the New Mexico State Register of Cultural Properties
were also consulted; no currently listed sites were found to be on
or eligible for 1listing on either 1list. This determination
pertains solely to the corridors surveyed for each proposed
alternate. However, outside the project corridors there are sites
that are currently 1listed on these registers. These include
Bandelier National Monument, the Tsankawi‘ruins, and the Navawi
ruins. Details of the various surveys conducted for this project
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are documented in the cultural resource assessments prepared for
thisprojegt.20

C. ECONOMIC ENVIRONMENT
1. EMPLOYMENT

The single most dominant economic force in northern New
Mexico, and the largest employer in Los Alamos County,.is the Los
Alamos National Laborafory (LANL) . Under the aegis of the
Department of Energy and administered by the University of
California, LANL is one of the nation's foremost weapons and energy
research facility. in 1989, approximately 7,700 persons were
employed full time by LANL. Recent estimates indicate that in
1984, LANL and related organizations spent $684 million. Tak.ng
the multiplier on this expenditure into account, LANL's total
impact on the region was nearly $1.4 billion. As a result, nearly
38 percent of all jobs in Los Alamos, Santa Fe, and Rio Arriba
Counties are directly or indirectly supported by LANL. Employment
at LANL has grown fairly constantly over the last decade.

The major economic forces in Santa Fe County are state
government and tourism. In 1985, state government employed
approximately 7,000 people, with another 5,000 employed in the
tourist industry. Santa Fe continues to grow in popularity as a
tourist destination, thereby increasing the importance of tourism
to the regional economy. To a smaller extent, tourism is also
becoming an increasingly important economic factor to Los Alamos
County. As Table III-6 indicates, 1987 travel-related expendi-
tures within Santa Fe County were approximately $273 million or 14
percent of the total travel expenditures within the state.

Other employment sectors contributing to both Santa Fe and
Los Alamos' economic base include local and federal government,
education, research organizations, small high-technology
manufacturing and service companies, as well as retail sales and
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TABLE III-6

ECONOMIC IMPACT OF TRAVEL

TOTAL TRAVEL TRAVEL- TRAVEL~
EXPENDITURES GENERATED GENERATED
AREA ($000) PAYR 00 EMPLOYMENT
Los Alamos
County $ 23,127 $ 4,648 596
Santa Fe
County $ 272,803 $ 53,780 7.065
New

Mexico $1,941,007 - $405,910 45,708

Source: U.S. Travel Data Center, "The Economic Impact of Travel
on New Mexico Counties - 1987", November 1988.
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TABLE III-7

NOM-AGRICULTURAL ENPLOYMENT BY INDUSTRY

EMPLOYMENT (ANMUAL AVERAGES)*

INDUSTRY

MINING
CONSTRUCTION
MANUFACTURING
Durable Goods
Nondurable Goods
TRANSPORTATION AND PUBLIC UTILITIES
Transportation
Communications, Electric,
Gas and Sanitary Service
TRADE
wWholesale
Retail
General Merchandise Stores
Food Stores
Auto Dealers & Service Stations
Eating and Drinking Places
Other Retail Trade
FINANCE, INSURANCE AND REAL ESTATE
SERVICES
Hotels & Other Lodging Places
Business Services
Health Services
Social Services
Other Services
GOVERNMENT
Federal
Statel
Local

TOTAL NONAGRICULTURAL EMPLOYMENT

*Santa Fe and Los Alamos Counties.
r = Revised.

1988

100
2,600
1,600
1,000

1987r

100
2,600
1,600
1,000

600
1,150

450

Change

In Jobs X% Change

1 = State government includes employment at Los Alamos National

Laboratory.

Note: Detail may not add to total because of rounding.

Source: New Mexico Department of Labor, Bureau of Economic Research

and Analysis.
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services. Table III-7 provides a breakdown of 1987 and 1988 annual
average employment by industry for the Santa Fe MSA.

2. INCOME
Los Alamos County has the highest per capita income in New
Mexico. Data from the U.S. Bureau of Economic Analysis indicates
1987 per capita income in Los Alamos was $21,232, approximately 86
percent above the state average of $11,428. Santa Fe's per capita
income ($14,213) also exceeded the state average by approximately

24 percent.

3. UNEMPLOYMENT
Statistics from the New Mexico Department of Labor indicate
that the Santa Fe MSA 1989 labor force was approximately 68,179.
The unemployment rate within the MSA was approximately 3.7 percent,
compared to a state unemployment rate of 5.5 percent.

Despite the below average unemployment rate within the MSA,
the San Ildefonso Pueblo historically has experienced a high rate
of unemployment. According to sample data, the unemployment rate
in 1979 was 15.8 percent, with an additional 14.6 percent of the
work force unemployed for fifteen or more weeks. The 1985 Pueblo
census paints an even bleaker picture, placing the unemployment rate
at 58.5 percent. Of those persons employed in 1979, the majority
were employed in the services industry or in public administration
work. There also were twenty-three potters and seven jewelers.

The high unemployment rate on the Pueblo has adversely
affected their ability to generate income. In 1979, the median
family income was $9,182. Forty-five percent of all households had
incomes below the poverty level. Seventeen percent of all
households received food stamps.
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August 1975.

U.S. Department of Energy, Los Alamos National Laboratory,
"Site Development Plan", Revised Preliminary Draft, August
1989.
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U.S. Department of Interior, Bureau of Land Management, Taos
Resource Area, "Taos Resource Management Plan and
Environmental Impact Statement", October 1987.

U.S. Department of Interior, National Park Service, "Final
Master Plan: Bandelier National Monument", April 1977.

U.S. Department of Agriculture, National Forest Service,
"Environmental Impact Statement: Santa Fe National Forest
Plan", July 1987.

Sergent, Hauskins & Beckwith, Consulting Geotechnical
Engineers, various Geologic Reconnaissance Reports for the
Santa Fe - Los Alamos Corridor Study, prepared March 1990,
June 1989, September 1988, and October 1987.

Cross Cultural Resources Systems, Inc., "Cultural Resources
Assessment: Mortandad - Montoso Peak Alternates, Santa Fe
to Los Alamos, Santa Fe County, New Mexico"; "Archaeological
Assessment Survey: Montoso Peak (West) and New Mexico State
Poute 4, Los Alamos to Santa Fe Corridor Study, Los Alamos
County, New Mexico"; "Archaeological Assessment :
Reconnaissance Survey: Chino Mesa Alternate of the Proposed
Los Alamos to Santa Fe Highway, Santa Fe and Los Alamos
Counties, New Mexico"; and "Archaeological Reconnaissance
Survey of Sandia Canyon: West Sandia Canyon Alignment of the
Proposed Mortandad Alternate, Santa Fe County, New Mexico".
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IV. ENVIRONMENTAL CONSEQUENCES _

This section addresses the probable beneficial and adverse social,
economic, and environmental effects that would result from the
implementation of the proposed action and describes the measures
proposed to mitigate adverse impacts.

A. TRAFFIC AND TRANSPORTATION IMPACTS

Traffic and transportation impacts have been determined
based on projections of future traffic volumes in the study area.
The Transportation Research Board's "Eighway Capacity Manual, 1985"
was the basis for which Levels of Service were determined.

1. TRAFFIC VOLUMES

The average daily traffic (ADT) volumes on the
existing and proposed highway system for the year 1995, and design
year 2015, are shown in Exhibits IV-1 through IV-5 for the No-Build
Alternative and each of the four build alternates, respectively.
Under the Build Alternative, design year 2015 traffic volumes along
the proposed Santa Fe - Los Alamos Corridor are projected to range
from 8,800 to 14,300 vehicles per day. The year 2015 ADT for
existing SR 502 under the No-Build Alternative is projected to be
approximately 30,000 vehicles per day. For US 84/285 in 2015 under
the No-Build Alternative, the traffic volumes near Santa Fe are
estimated to be around 55,000 vehicles per day.

Truck traffic 1is projected to continue to be
approximately one percent of the total traffic volume. This would
be the case for both the No-Build Alternative and the Build
Alternative.

2. LEVEL OF SERVICE .

The Level of Service (LOS) provided by either <he
existing facility (No-Build Alternative) or the proposed facility
(Build Alternative) is determined by speed, delays, and capacity
utilization. LOS 1is a qualitative measure which describes
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operating conditions of a traffic stream along a roadway. Six
levels of service are defined from A to F, with LOS A the best and
LOS F the worst. A level of service of B or better over the design
life of the project/facility is desired for new or modified rural
highway facilities. However, in mountainous terrain a LOS C is
acceptable.

As indicated in Section I, much of the existing rural
route between Los Alamos and Santa Fe is currently operating at LOS
D or worse, indicating a need for traffic operational improvements
at the present time. Under the No-Build ‘Alternative in design year
2015, the level of service along this route would decrease to LOS
E and F. Therefore, the projected 2015 travel demand in this
corridor would not be adequately served.

With implementation of the Build Alternative, the
level of service along existing SR 502 in the year 2015 would be
improved over the no build condition to LOS D because of the
diversion of traffic from the current route to the proposed Santa
Fe - Los Alamos highway. For existing US 84/285, the year 2015
level of service would not change under the Build Alternative.
However, an approximate 22 percent reduction in traffic volumes
along this road would result with any of the four build alternates.

For the Build Alternative in the year 2015, the new
highway facility and SR 4 would operate at LOS C or better. This
level of traffic service would be provided regardless of the
alternate selected. |
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Pajarito Road and East Jemez Road are currently
operating at LOS C. Under the no-build condition, the level of
service would decrease to LOS E by the design year 2015 if the
existing two-lane operation is maintained. The current long-range -
comprehensive plan for Los Alamos National Laboratory indicates
future widening of East Jemez Road to four lanes. ' Pajarito Road
is controlled by the Los Alamos National Laboratory (LANL) which
currently has plans to realign but not to widen this facility.
Under the No-Build Alternative, a widened East Jemez Road would
operate at LOS C in the design year. ‘

Pajarito and East Jemez Roads would be affected
differently by each of the build alternates. Pajarito Road,
maintained as a two-lane facility by LANL, would operate at LOS E
under each of the four build-alternates in 2015. However, traffic
volumes would be lowest under the Sandia Canyon Alternate. In
2015, a four-laned East Jemez Road would operateat LOS D with the
Sandia Canyon Alternate, at LOS C with the Mortandad Alternate, and
at LOS B with both the Montoso Peak and Chino Mesa Alternates. If
East Jemez Road 1s not widened, then in 2015 this road would be
operating at LOS E under the Sandia Canyon and Mortandad Alternates
and LOS D under the Montoso Peak and Chino Mesa Alternates.

Forecasted traffic volumes indicate little change
along the proposed Santa Fe Relief Route south of its intersection
with the Santa Fe - Los Alamos highway between the No-Build and
Build Alternatives. Because of this, the level of service provided
by the Relief Route will not be altered by the construction of the
Santa Fe - Los Alamos highway.

3. TRAVEL DISTANCE
A comparison of travel distances for the No-Build and
Build Alternatives has been completed for this project. Table IV-1
shows the distances between three points in the Los Alamos area and
five locations in the Santa Fe area. Travel distances
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TABLE IV-1

TRAVEL DISTANCE MATRIX BY ALTERNATIVE

(Miles) *
DESTINATION
I-25 & US 84 &
Santa Fe Cerrillos I-25 & St Santa Fe
Relief & Rodeo Francis Santa Fe Relief
ORIGIN Route Roads Drive Plaza Route
LOS ALAMOS:
(at SR 501 and 502)
- Existing Route 46 41 39 35 33
- Montoso Peak 33 33 40 39 37
- Chino Mesa 31 31 37 36 34
- Mortandad 30 30 36 35 33
- Sandia Canyon 29 - 29 36 35 33
WHITE ROCK:
(along SR 4)
- Existing Route 44 39 37 33 31
- Montoso Peak 26 26 32 32 30
- Chino Mesa 24 24 20 29 27
- Mortandad 23 23 29 . 29 27
- Sandia Canyon 26 26 33 32 30
BANDELIER N.M.:
(at entrance off
SR 4)
- Existing Route 51 46 44 40 38
- Montoso Peak 24 24 30 29 27
- Chino Mesa 24 24 30 29 27
- Mortandad 30 30 36 35 33
- Sandia Canyon 33 33 39 38 " 36

* Distance determined by most logical route.
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are indicated for trips along the existing route and along each of
the four build alternates.

For any build alternate, the distance is shortest for
trips originating in, or destined for, southwest Santa Fe or
Albuquerque. For these trips, travel through Santa Fe (on the
Santa Fe Relief Route, Cerrillos Road, or St. Francis Drive) would
be avoided. For example, trips between Villa Linda Mall and Los
Alamos would be 12 miles shorter over Sandia Canyon, 11 miles
shorter over Mortandad, 10 miles shorter over Chino Mesa, and 8
miles shorter via Montoso.

For commuter trips to the Los Alamos area, the Sandia
Canyon Alternate provides the shortest route, except for trips from
the vicinity of US 84/285 and the Santa Fe Relief Route. For all
trips to or from Los Alamos, the Montoso Peak Alternate is the
longest of the four build alternates. There exists a break even
point in northern Santa Fe at which a trip over each of the
alternates would be the same distance as a trip over the existing
route. That is, distance would not be a factor in choosing which
route to take in this case.

For trips to and from White Rock, Mortandad is always
the shortest route, followed by Chino Mesa, Sandia Canyon, and
Montoso. The existing route is always longer than the build
‘alternates. If travelling to Villa Linda Mall from White Rock, a
driver would save 16 miles via Mortandad, 15 miles over Chino Mesa,
13 miles via Sandia Canyon, and 13 miles over Montoso. As with
trips to Los Alamos, the savings over the existing route decline
as the Santa Fe origin or destination moves northward.

From Bandelier National Monument, the Montoso and
Chino Mesa Alternates have the shortest travel distances. Theée
are followed by the Mortandad and Sandia Canyon Alternates. The
existing route is always longer than the build alternates. The
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difference between the existing route and the build alternates
diminishes, however, as the terminus in Santa Fe becomes further
north.

4. COMMUTING PATTERNS

Implementation of the Build Alternative would have an
effect on commuting patterns into Los Alamos County. Approximately
40 percent of the work force in the county commutes to work from
outside the county lines. Furthermore, it is estimated that of
these commuters, approximately 40 percent come from Santa Fe and
points south toward Albuquerque. Based on the travel distances
shown in Table IV-1, the Build Alternative would provide a more
direct commuting route fcr a substantial portion of the daily
commuting population.

For persons who commute to Los Alamos from areas north
of Santa Fe, the net result of the Build Alternative would be a
reduction in traffic volumes and congestion encountered along the
existing routes. The No-Build Alternative would result in
increased congestion and commuting delays over. time as traffic
volumes increase on the existing highway system.

5. ACCESS CONSIDERATIONS

The current plans for access to the Santa Fe - Los
Alamos highway from Santa Fe include an interchange with the Santa
Fe Relief Route. An additional access location to the Mortandad
and Sandia Canyon Altérnates was considered at Buckman Road.
Access to County Road 62 from all of the build alternates was also
considered. However, these connections are not included as part
of the SDEIS Build Alternative. Santa Fe County has requested that
adequate right-of-way be acquired for future access at both these
locations. Issues related to access and improving County Road 62
and Buckman Road have been evaluated as part of this study and are
discussed more fully in the following sections.
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a. County Road 62 (CR 62)

Traffic forecasts for 1995 and 2015 have been
prepared for three options at CR 62°. These include the current
plan of no access at this location, an at-grade intersection with
an unimproved County Road 62, and an intersection with a paved
County Road 62. Traffic volumes for the current plans are shown
in Exhibits IV-2 through IV-5 for each build alternate.

Under the second scenario of an at-grade
intersection with an unimproved CR-62, between 400 and 600 vehicles
per day are forecasted for 1995 and 2015 along this route. If
County Road 62 were to be paved and connected to the proposed
facility, the travel demand would increase to between 5,600 and
6,000 vehicles per day in 1995 and to betweena 9,700 and 11,000

vehicles per day in 2015, depending on the build alternate
selected.

b. Buckman Road
. Neither an interchange nor an intersection is
currently proposed for the Mortandad and Sandia Canyon Alternates
at Buckman Road. However, because of Buckman Road's location and
access to northern Santa Fe and as a result of substantial public
interest, future traffic forecasts have been developed for similar
scenarios as presented for CR 62°.

Exhibits IV-1 through IV-5 indicate that future
traffic volumes on Buckman Road, under all of the alternates, will
range from less than 100 vpd to 6,900 vpd in 1995 in the vicinity
of the Santa Fe Relief Route. By 2015 this range is expected to
grow to between 100 vpd to 12,000 vpd. Residential development
along the road is the reason for the traffic growth over the years.

Should an at-grade intersection be provided
between either the Sandia Canyon or Mortandad Alternates and the
existing unimproved section of Buckman Road, slight increases in
traffic volumes are expected. By 1995, volumes are projected to
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range from 500 vpd to 7,200 vpd. This trend would continue to 2015
when volumes are estimated to range from 800 vpd to 12,600 vpd.

By paving and connecting Buckman Road to the proposed
Santa Fe - Los Alamos highway, the demand for travel along Buckman
Road would increase. Under this scenario, 1995 volumes would rz.. je
from 4,600 vpd to 9,500 vpd. By the design year 2015, traffic is
projected to range from 8,100 vpd to 16,600 vpd.

B. DESIGN ELEMENTS AND COSTS

The four kuild alternates have béen developed in accordance
with the New Mexico State Highway and Transportation Department and
American Association of State Highway and Transportation Officials
(AASHTO) design standards.?* The major design criteria used for
developing the alternates are shown in Table II-1.

1. RIGHT OF WAY ANT™ CONSTRUCTION COSTS

Table IV-2 pro. ies an estimate of the right of way
requirements associated with each alternate.® These estimates
include the amount of land required for -onstruction of tbh-
alternate, reconstruction of pertinent portions of SR ¢4,
interchange construction, and the greenbelt area .long each
alternate. The Chino Mesa Alternate would require the least land
area of the build alternates and the Sandia Canyon Alternate would
require the most. Private property will be acquired in accordance
~with the Uniform Relocation Assistance Act. Public lands and

Indian lands will be acquired under applicable federal and state
laws.

Table 1IV-3 provides a comparison of the design
features of each build alternate.® Table 1IV-4 provides a
comparison of the project costs associated with each build
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v TABLE IV-2

RIGHT OF WAY REQUIREMENTS

(ACRES)
MONTOSO CHINO SANDIA
PROPERTY PEAK MESA MORTANDAD CANYON
Department of Energy 279.33 268.28 64.46 67.97
San Ildefonso Pueblo 0 0 102.59 209.79
Santa Fe National
.. Forest 836.80 700.21 111.16 89.05
; Bureau of Land i
‘ Management 224.99 224.99 1,265.72 1,277.38
State of New Mexico
Land Office 82.90 82.90 98.08 98.08
Private Ownership 14.94 14.94 0 0
TOTAL 1,438.96 1,291.32 1,642.01 1,742.27

Source: New Mexico State Highway and Transportation Department,
"Phase C Engineering Report: Santa Fe - Los Alamos
Corridor Study", June 1990.
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BUILD

FEATURE
Design Speed (mph)

Construction Length
(miles)

Maximum Curvature
(degrees)

Maximum Grade (%)

Bridge Lengths (Ft)
Ancho
Chaquehui
Rio Grande
Canada Ancha
Construction
(Temporary)

Bridge Height (Feet)
Ancho
Chaquehui
Rio Grande
Canada Ancha

TABLE IV-3

ALTERNATE DESIGN FEATURES

MONTOSO
PEAK

55

22.26

1161 .
640
2790

250
120
1020

CHINO
MESA

55

19.15

MORTANDAD

55

20.90

460
20

SANDIA
CANYON

60

21.85

290
60

Source: New Mexico State Highway and Transportation Department,

"Phase C Engineering Report: Santa Fe - Los Alamos
Corridor Study", June 1990.
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TABLE IV-4

BUILD ALTERNATE COST COMPARISON

COST ITEM

Bridges
Ancho
Chaquechui
White Rock
Canada Ancha
Construction
Subtotal

Roadway and
Interchanges

Engineering and
Contingencies

Gross Receipts Tax
Right of Way
Utility Adjustment

Archaéological
Mitigation

Design
TOTAL

(MILLIONS)
MONTOSO CHINO
PEAK MESA
$ 9.4 $ 32.1
4.8 -
70.1 67.1
84.3 99,2
58.2 : 60.2
8.5 9.6
9.1 10.1
0.8 0.9
0.2 0.2
<0.1 <0.1
22.6 25.3

$183.7 $205.5

MORTANDAD

()]

(§)]
ANO WW
oMo w

<0.1

19.9
$164.2

18.0
$150.8

Source: New Mexico State Highway and Transportation Department,
"Phase C Engineering Report: Santa Fe - Los Alamos
Corridor Study", June 1990.
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alternate.35

Based on this table, the Sandia Canyon Alternate would
be the least costly to implement ($150.8 million) and the Chino
Mesa Alternate the most costly ($205.5 million). These cost
estimates include an estimated cost for the San Ildefonso lands
under the Sandia Canyon and Mortandad Alternates, and for private

lands under the Montoso Peak and Chino Mesa Alternates.

Bridge costs reported in Table IV-4 for the crossing
at White Rock Canyon are based on the following most reasonable
bridge types as determined by the project's Location Study Team
based on aesthetics, constructability, and costs:

Montoso Peak: Steel Trussed Arch

Chino Mesa: Steel Trussed Arch

Mortandad: Concrete Segmental Box Girder
Sandia Canyon: Concrete Arch

These bridges are portrayed in Exhibits II-6 through
II-12 along with other Phase C bridge options. The selection of
a most reasonable bridge crossing was made for cost comparison
purposes only. Final bridge type determination will not be made
until an alignment is selected, final engineering design is
completed, and competitive construction bids are received.

2. INTERSECTIONS AND INTERCHANGES

Each of the intersections associated with the various
build alternates was evaluated based on 2015 traffic data and
turning movements. Each location was studied as an unsignalized
intersection in order to evaluate the traffic operational
characteristics with respect to the various turning movements. If
a satisfactory level of service could not be attained, the location
was evaluated as a signalized intersection. If estimated traffic
volumes were sufficiently largé,' alternative interchange
configurations were evaluated.
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The results of this analysis are documented in two
project reports. For the Montoso Peak and Mortandad Alternates,
results are published in the July, 1988 "Phase C Traffic
Analysis".36 In May of 1990, a "Supplemental Phase C Traffic
Analysis" report was prepared for the Chino Mesa and Sandia Canyon
Alternates.’ Table IV-5 summarizes the planned intersection and
interchange treatments along the various alternates.

3. PEDESTRIAN AND BICYCLE FACILITIES

With the exception of SR 4 in White Rock, the existing
routes (SR 4, SR 502, US 84/285) do not c¢ontain adequate provisions
for either pedestriaﬁs or bicycles. Existing facilities generally
have a 2-foot paved shoulder. The provision of 10-foot paved
shoulders on the proposed facility would improve safety conditions
should the facility be used for bicycle activities. The urban
cross-section proposed for SR 4 in White Rock would provide a
6-foot bicycle lane.

4. UTILITIES ;
All utility lines impacted by the project would be
relocated prior to construction. Costs for these relocations have

been estimated and are included in the utility adjustment costs
shown in Table IV-4.

The lines of the Public Service Company of New Mexico,
the Gas Company of New Mexico, the Sangre de Cristo Water Company,
the Western Telecom and Plains Electric Generation and Transmission
Company will be affected to varying degrees under each build
alternate. The Montoso Peak and Chino Mesa Alternates would affect
only electric and fiber optic lines and would have the least impact
on utilities. The Mortandad and Sandia Canyon Alternates would
affect all four utilities with the Mortandad Alternate requiring
the most relocations.
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LOCATION

East Jemez
Road

Pajarito
Road

SR 4

San
Ildefonso

Buckman
Picnic Area

Sant: Fe
RelieZ Route

Note:

purposes only.

TABLE IV-5

INTERSECTION/INTERCHANGE CONFIGURATION

MONTOSO PEAK CHINO MESA

Signalized

Signalized

Trumpet
Interchange

fignalized

Signalized

Trumpet

Interchange

MORTANDAD

Three-Level
Directional

Interchange

Signalized

Modified
Urban
Interchange

Unsignalized

Unsignalized

Trumpet
Interchange

during final design for the project.

Source:

SANDIA CANYON

Modified
Diamond
Interchange

Signalized
Modified

Diamond
Interchange

Unsignalized

Unsignalized

Trumpet
Interchange

Interchange configurations are assumed for cost comparison
Final interchange determinations will be made

New Mexico State Highway and Transportation Department,

"Phase C Traffic Analysis", July 1988 and "Supplemental
Phase C Traffic Analysis", May 1990.
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Coordination with all affected utility companies would
be undertaken during design and prior to construction. All
necessary precautions would be taken to prevent any disruption in
service for these utilities.

C. RELOCATION IMPACTS
Because all of the build alternates are located primarily

along public lands, relocation impacts would be minimal. Montoso
Peak and Chino Mesa Alternates both traverse private property, and
would require the acquisition of approximately 14.94 acres of
undeveloped land under either alternate. However, while the other
two alternates are completely located on public lands, both the
Mortandad and Sandia Canyon Alternates would require the taking of
personal private property on BLM lands. As a grazing lessee of BLM
lands, owners of the Santa Fe Ranch have paid for and constructed
a well and corral. Both the well and the corral are located within
the proposed right of way limits of the Mortandad and Sandia Canyon
Alternates. The New Mexico Department of Highways and
Transportation has committed to reimburse the owners for the loss
of the well and corral.™

The Montoso and Chino Mesa Alternates would not reéuire a
direct taking of the Caja del Rio Gun Club's shooting range:;
however, the proposed alignment of either the Montoso or Chino Mesa
Alternate would pass through the club's buffer zone. Mitigation may
require the re-orientation or relocation of the club's shooting
range.

None of the build alternates nor the No-Build Alternative
would require the displacement of people, businesses, farms, or
non-profit organizations. The acquisition and relocation program
would be conducted in accordance with the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970.
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D. LAND USE IMPACTS

Impacts to current and future development trends in the
study area would vary depending on the build alternate considered.
The following lands would be affected by one or more of the build
alternates: Santa Fe National Forest - Caja del Rio; Bureau of
Land Management; National Park Service - Bandelier National
Monument; Department of Energy - Los Alamos National Laboratory:
New Mexico State Land Office; San Ildefonso Pueblo; and a private
land holding. The extent of the impact would be relative to the
alternative selected and the consistency of the proposed project
with the land manager's comprehensive development plans. Several
current planning documents make reference to the proposed project.

1. SANTA FE NATIQNAL FOREST

The "Santa Fe National Forest Plan," published in
September 1987, makes several references to the project.15 The
Transportation System Management Plan shows a "proposed state
highway corridor" that approximates the Mortandad Alternate. The
Sandia Canyon Alternate, developed following the publication of the
Forest Plan, also closely approximates the alignment discussed in
the Forest Plan. No reference is made to the other build
alternates.

Within the study area, the Santa Fe National Forest
is divided into two management areas: the Caja Management Area G
and the White Rock Management Area L. Exhibit III-3 shows the
boundaries of these management areas.

Management Area G encompasses a majority of the
National Forest in the study area. In this area, emphasis is
placed on the management of the lands for wildlife habitat, forage
and firewood production, and dispersed recreation activities. Both
the Mortandad and Sandia Canyon Alternates would have less impact
on National Forest lands because their alignments primarily follow
the eastern National Forest boundary. The Montoso and Chino Mesa
Alternates would cross Area G, potentially making access to water
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supplies by grazing animals difficult. Under any of the
alternates, access from the highway would be managed seasonally for
grazing and administrative needs. Concrete box culvert stockpasses
measuring at least ten feet in width and eight feet in height would
permit cattle and wild horses to pass under the road at locations
designated by the U.S. Forest Service. Stock water sources would
need to be developed to manage cattle and wild horses. Sites would
be designed by the U.S. Forest Service.

The White Rock Management Area L is situated along the
eastern banks of the Rio Grande. Management emphasis is placed on
semi-primitive, non-motorized recreation. This area is not
designated specifically as an existing or planned recreation site
and, therefore, is not designated as a Section 4(f) property.

Depending on the build alternate, the Forest Service
has indicated there would be varying degrees of disruption to the
existing and intended land uses of Management Area L. The Montoso
and Chino Mesa Alternates would divide Management Area L almost in
half, affecting the visitor's experience of relative isolation.
The Management Plan indicates roads are not to be constructed in
this area in order to protect semi-primitive, nonmotorized uses.
The Forest Service has expressed concern that either of these two
alternates would bring about increased recreational usage,
littering, and wildlife disturbance in Management Area L. Should
either of those alternatives be selected, an amendment to the
forest management plan would be required.

Efforts to mitigate potential adverse impacts would
include maintaining the proposed project as a limited access
facility. The new roadway would not provide or allow for addi-
tional points of access in the area. The greenbelt corridor is
planned to run parallel to the roadway facility, further prohi-
biting access into the area. Because the Mortandad Alternate
crosses Management Area L at its extreme northern end, the Forest
Service has indicated use would be modified very little. (See

Iv-27



Appendix C, Exhibit 2). The Sandia Canyon Alternate and the No-
Build Alternative would not affect land use within Management Area
L.

The Forest Service's Management Plan indicates a
proposed picnic site to be developed in 1996. The plan calls for
the development of the Buckman picnic area along the Rio Grande and
in proximity to the northwestern terminus of unpaved Buckman Road.
Under the plan, the Forest Service would develop a picnic area with
30 parking spaces, 0.1 mile of river access, and a one- mile access
road to be constructed by 1996. Access’ to this picnic area would
be provided under the Mortandad and Sandia Canyon Alternates via
an at-grade intersection.

2. BUREAU OF LAND MANAGEMENT (BLM)

- The BLM's Taos Resource Area "Resource Management
Plan" does not specifically refer to the project. The plan does
call for the transfer of "all scattered and isolated tracts."
Sections 15, 22, 23, 26, 27 and 35 within Township 17 North, Range
8 East, are within the designated Disposal Zone. Under any
alternative, the project would cross through some of these
sections. As noted in the DEIS, in 1988 the City and County of
Santa Fe recently have applied to purchase these and other sections

from BLM for recreational use.’'

As indicated. in Appendix A
Exhibits 10 and 11, this proposed highway corridor is specifically
excluded from the proposed recreational lands. However, at this
time, no plans are in progress to effect this change in 1land

ownership and use.

The BLM has indicated concern that construction of
either the Mortandad or Sandia Canyon Alternate would bisect a
currently leased grazing area near the northern terminus of Buckman
Road. The northern portion of the separated grazing area woald
be left without a water supply, forcing BLM to reduce the grazing
allotment by approximately 190 Animal Unit Months. Efforts to
mitigate this could include the construction of additional
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livestock watering facilities in this northern grazing section, as
well as the construction of concrete box culverts to allow for
livestock passage to existing watering sources.

No other impacts would be éxpected on BLM lands under
any of the build alternates. The No-Build Alternative would not
impact BIM lands. Implementation of any of the build alternates
is consistent with the jurisdictional authority's management plans.

3. NATIONAL PARK SERVICE

None of the build alternates would directly affect
land uses within the National Park Service's Bandelier National
Monument. However, implementation of any of the build alternates
wouid improve access between Santa fe and Los Alamos, thereby
improving access to Bandelier National Monument. The National Park
Service has indicated that easier access to Bandelier National
Monument would aggravate already crowded conditions at the park.17
According to the National Park Service, visitor use is at or
exceeds maximum levels during the summer season and increased park

visitation would further strain the park's resources.

The National Park Service has also indicated that
other potential impacts to the park might affect the use of the
monument property and the experience of the visitor. Concerns have
been expressed with regards to visual intrusions, noise impacts,
and air quality alterations related to the proposed facility. Each
of these issues is addressed in this section of the SDEIS, and in
the Section 4(f) Evaluation. |

The Department of the Interior (DOI) has a Joint
Management Agreement with the Department of Energy (DOE) for
protection of cultural resources (See Appendix C, Exhibit 1)
within a portion of LANL property between SR 4 and the Rio Grahde
(See Exhibit III-3). The provisions of the DOI/DOE agreement may
apply to the Chino Mesa Alternate, which cross the joint management
area.
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4. DEPARTMENT OF ENERGY
The 1989 LANL "Site Development Plan" identifies the
Santa Fe - Los Alamos Corridor project on its priority 1list of

. . . . 1
recommended transportation/circulation 1mprovements_.8

In general,
the project would be compatible with existing and future LANL land
uses. During the initial evaluation of the Chino Mesa Alternate,
LANL officials expressed concern that construction activities for
the alternate could potentially create vibrations at LANL's
proposed Laser Target Facility in Technical Area 70, immediately
north of and adjacent to Ancho Canyon. Therefore, in an effort to
accommodate their concerns, the Chino Mesa alignment was shifted
closer to the southern edge of the mesa. This shift has allowed
for the possible development of more of the mesa top and would
reduce the potential for vibrations at the proposed Laser Target
Facility.

5. SANTA FE COUNTY AND CITY

The portion of the project nearest the Santa Fe Relief
Route would be located within Santa Fe's Extraterritorial Zoning
District. (See Exhibit III-3). Land uses in this district are
regulated jointly by the city and county via the Extraterritorial
Zoning Authority. The Authority adopted the Extraterritorial
Comprehensive Plan on August 4, 1988. Within this approved plan
is the proposed Santa Fe - Los Alamos Corridor.‘' Santa Fe County
has adopted a resolution regarding the location of the intersection
of the Santa Fe Relief Route and the project. The proposed project
is consistent with the county resolution.

In addition, in 1986, a "Santa Fe Public
Transportation Resource Report and Findings" was published by the
Santa Fe Public Transportation Advisory Committee.*’ In its report,
the committee suppor