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ESTABLISHMENT RECORD

for

BERNALILLO WATERSHED RESEARCH NATURAL AREA

within

Cibola National Forest

Sandoval County, New Mexico



INTRODUCTION

The Bernalillo Watershed Research Natural Area (RNA) comprises
approximately 990 acres (400.7 hectares) in the foothills of the Sandia
Mountains in central New Mexico. The proposed RNA is located in the
Sandia Ranger District, Cibola National Forest, in Sandoval County, and
is all acquired National Forest land.

Grama - galleta steppe has been noted as an important ecosystem for
protection within the RNA program (USFS Regional Guide, 1983: Table 3-1).
The Bernalillo Watershed was selected for representation of this
grassland type. The Bernalillo Watershed has been reseeded and protected
from grazing since 1953, and provides an excellent example of grama -
galleta steppe along with the adjacent juniper-grassland type, both of
which are in good condition.

Land Management Planning

The need for representation of this biotic community was identified
in the Southwestern Regional Guide (August 1983). The Cibola National
Forest Plan (USFS 1985: 78-79) prescribes that approximately 990 acres
(400.7 hectares) of the Bernalillo Watershed in Management Area 2 has
been designated for establishment as a Research Natural Area, with
establishment to be completed in Period 1. The environmental analysis
conducted as part of the planning process supports the recommendation to
establish this Research Natural Area.

JUSTIFICATION STATEMENT FOR ESTABLISHMENT OF AREA

This grassland type is in high demand for livestock grazing in New
Mexico, and few examples exist which are not in grazing allotments.
Though nqt a pristine area, the Bernalillo Watershed was originally
dedicated to reduce erosion on these gently sloping piedmont alluvial
fans. Reseeding, and exclusion from grazing since 1950, has allowed this
area to return to very near its potential natural vegetation. Much
interest has been placed on contrasts between this area as control, and
other grasslands along alluvial piedmonts in central New Mexico where
various grazing systems are being practiced. Ongoing studies have been
conducted on the area for the last 25 years under auspices of the USFS
Rocky Mountain Station and the University of New Mexico. Establishment
of the area as an RNA would ensure protection of its distinctive
attributes for continued study.



PRINCIPAL DISTINGUISHING FEATURES

Native grasses and shrubs provide almost continuous cover on the convex
interfluve surfaces. The principal grasses are black grama (Bouteloua
eriopoda), blue grama (B. gracilis), sand dropseed (Sporobolus
cryptandrus), and three awns (Aristida spp.). Low shrubs include snakeweed

Gutierrezia sarothrae), plains yucca (Yucca glauca), fourwing saltbush
(Atriplex canescens), cholla (Qpuntia imbricata), and pricklypears (0.
polyacantha, Q. phaecantha). These grasslands commonly display cappings of
cryptogams (lichens, mosses, algae) on the soil crust. One-seed Jjunipers
(Juniperus monosperma) are present here in low to moderate density.

Gravelly draws and broad washes are lined with populations of apache
plume (Fallugia paradoxa), rabbitbrush (Chrysothamnus nauseosus), and .
sideocats grama (Bouteloua curtipendula). Pinyon (Pinus edulis) is found
chiefly in washes at upper elevations within the RNA, where Juniper is also
most common.

LOCATION (Cibola National Forest)

Bernalillo Watershed lies approximately 18 miles (29.1 km) northeast of
Albuquerque, New Mexico, at the foothills of the Sandia Mountains. The
proposed RNA is located in the Placitas USFS 7.5' quadrangle (latitude 35
18', longitude 106 30'), Township 12 N, Range 4 E, Sections 1, 2, 3, 10,

11, and 12 (Map 2). The boundary is within the perimeter defined by
Forest Road 445 and a segment of state road 44 within section 2 of Township
12 N, Range 4 E (see Map 3). Elevation ranges from slightly over 6000 feet
(1830 m) at the southeast boundary to about 5515 ft (1680 m) at the
northwest extreme. The area within the proposed RNA is approximately 990
acres (401 ha).

From the center of Albuquerque, take Interstate 25 north 15 miles (24.1
km; Map 1). Turn east off the interstate onto State Highway 44 and proceed
3.0 miles (4.8 km) to where unpaved Forest Road 445 turns to the right
(south). This all-weather road circumnavigates the Research Natural Area
(Map 3), returning to State Highway 44 about 0.6 miles (1.1 km) east of the
first turn-off for FR L4U5. The RNA can be entered on foot from any point
along this road. This is gently rolling open country, and foot travel is
an easy matter.

AREA BY COVER TYPES

The distribution of cover types was determined from field surveys
conducted in the summer of 1986 and from interpretation of 1981 aerial
photography. Table 1 outlines the estimated total areas of vegetation
types based on the Society of American Foresters forest type system (Eyre
1980) and the Kuchler Potential Natural Vegetation system (Kuchler 1964).
Map 4 depicts the distribution of SAF type 239, plus a grassland type not
covered in the SAF forest categories, on the candidate research natural
area.



Table 1. Estimated Areas of Vegetation Types in the Bernalillo Watershed Research

Natural Area.

Society of
American Foresters Surface Area
Type Cover Tygel Kiichler PNV Type2 Acres Hectares
Pinyon - Juniper SAF 239 K-21 815 329.9
Juniper - Pinyon
Woodland
Grama - Galleta [none] K-47 175 70.8
Grassland Grama - Galleta '
Steppe
TOTAL: 990 400.7

leyre 1980.
2Riichler 1964.

PHYSICAL AND CLIMATIC CONDITIONS

Bernalillo Watershed RNA is located in a narrow strip of semi-arid
climate, between the northern extent of an arid climate zone along the
Rio Grande Valley and the subhumid, woodland and forest covered Sandia
Mountains to the east. The nearest long term weather station is at
Albuquerque; slightly higher elevation at the RNA results in a minor
increase in precipitation levels, slightly lower temperatures, and
shorter frost free season. Average annual rainfall for the Bernalillo
Watershed is 14 inches (356 mm), and average annual snowfall 28 inches
(71.2 cm). Cool season precipitation (falling between November and
April) accounts for 33% of annual precipitation. Mean annual
temperature is 52° F (11.1° C), with a July average of 74° F (23.3° C)

and a January average of 31° F (-0.6° C). The frost free period lasts an

average of 160 days.

DESCRIPTION OF VALUES
Flora
A broad survey of habitat types (HT) was conducted during the 1986
field work. A brief review follows. No publication adequately

classifies woodland-grassland habitat types for northern or north-central

New Mexico; USDA Forest Service (1986) Forest and woodland habitat types
of southern New Mexico and central Arizona served as the best available
key for Bernalillo Watershed. Much of the open juniper savanna is

classified in this guide as Juniperus monosperma/Bouteloua.grax:iljjs HT.

Grasses comprise up to 70 per cent of the cover on the flat, open
grasslands topping the gently sloping piedmont alluvial fans on the west
side of the RNA. Black grama (Bouteloua eriopoda) dominates, occurring




with ring muhly (Muhlenbergia torreyi), blue grama (Bouteloua gracilis),
sand dropseed {Sporobolus cryptandrus), and galleta (Hilaria jamesii).
Broom snakeweed (Gutierrezia sarothrae) is the most common shrub here
with plains yucca (Yucca glauca) and cholla (Qpuntia imbricata)
occasional to common. This grama-galleta grassland comprises about 20%
of the RNA.

Juniper is the dominant tree (typically the only tree) on the
slightly steeper slopes, which make up the remainder of the proposed RNA.
Shrub live oak (Quercus turbinella) appears as a large shrub at the upper
{southeast) end of the RNA. Pinyon (Pinus edulis) is reproducing
successfully along the north-facing washes near the east boundary of the
area, but drops out where the slope flattens out below. The grass mix on
the juniper slopes is similar to that found in the open grassland
described above, with Bouteloua eriopoda remaining dominant, B. gracilis
more common, sideoats grama (B. curtipendula) appearing frequently, and
Muhlenbergia torreyi less frequently. Gutierrezia is less common in the
woodland. JUMO/BOGR HT prevails throughout.

The several dry washes are dominated by rabbit brush {(Chrysothamnus
nauseosus), along with apache-plume (Fallugia paradoxa), brickellia
{(Brickellia california), and occasional squawberry (Rhus trilobata).
Bouteloua curtipendula and B. eriopoda are the principal grasses in these
arroyos, which also occasionally contain big bluestem (Andropogon
gerardii) and bush muhly (Muhlenbergia porteri). Vegetation here
probably is closest to Juniperus monosperma/Chrysothamnus nauseosus -
Fallugia paradoxa habitat type (JUMO/CHNA - FAPA HT) as described in the
literature.

A small population of grama grass cactus, Pediocactus papyracantha,
a New Mexico Endangered plant and Federal candidate species, occurs on
one portion of the proposed RNA. No other threatened or endangered
plants are known to ¢ccur on Bernalillo Watershed.

The following plant list was compiled from field observations on
October 29, 1986.




Abbreviated Plant List for Bernalillo Watershed RNA

Latin Kame

GRASSES AND GRASS-LIKE PLANTS:

Andropogon gerardii
Aristida fendleriana
Aristida longiseta
Bouteloua curtipendula
Bouteloua eriopoda
Bouteloua gracilis
Bouteloua hirsuta
Eragrostils intermedia
Hilaria jamesii
Lycurus phleoides
Muhlenbergia porteri
Muhlenbergia torreyi
Poa arida

Sitanion hystrix
Sporobolus cryptandrus
Stipa comata

Stipa neomexicana
Tridens pulchella

FORBS:

Allium sp.
Aster bigelovii

Astragalus spp.

Castilleja sp.
Cirsium sp.

Convza canadensis
Cucurbita foetidissima -
Erigeron concinnus
Eriogonum polycladon
Euphorbia sp.
Oreochryvsum spinulosus
Hvmenopappus filifoelius
Hymenoxys acaulis
Lesquerella rectipes
Leucelene ericoides
Melampodium leucanthum
Penstemon sp.

Salsola kali

Senecio longilobus
Solanum elaeagnifolium
Sphaeralcea coccinea
Stephanomeria pauciflora

Verbena spp.
Zinnia grandiflora

Common Namel

Big bluestem

Fendler three-awn

Red three-awn

Sideoats grama

Black grama

Blue grama

Hairy grama

Plains lovegrass
Galleta

Wolftail

Bush muhly

Ring muhly

Plains bluegrass
Bottlebrush squirreltail
Sand dropseed

Needle and thread

New Mexican needlegrass
Fluffgrass

Onion

Bigelow aster
Milkvetch

Paintbrush

Thistle

Horseweed
Buffalogourd
Fleabane

Sorrell buckwheat
Spurge

Spinyleaf goldenweed
White-ragweed
Nostem rubberweed
Bladderpod

White aster

Plains blackfoot
Beard tongue

Russian thistle
Threadleaf groundsel
White horsenettle
Globemallow
Wirelettuce

Verbena

Rocky Mountain zinnia

Reference?
BD/MT
FS BD/MT
FS BD/MT
FS BD/MT
Fs BD/MT
FS BD/MT
FS BD/MT
FS
FS BD/MT
FS  BD/MT
FS BD/MT
FS  BD/MT
BD/MT
FS BD/MT
FS BD/MT
FS
FS
BD/MT
FS
BD/MT
FS
BD/MT
BD/MT
BD/MT
BD/MT
FS
BD/MT
FS BD/MT
FS
FsS
Fs
FS
FS
FS BD/MT
FS
BD/MT
FS BD/MT
BD/MT
FS BD/MT
BD/MT
FS BD/MT
FS



HALF-SHRUBS, SHRUBS, AND TREES:

Artemisia frigida
Atriplex canescens
Brickellia californica
Chrysothamnus nauseosus
Coryphantha vivipara
Echinocereus sp.
Eurotia lanata
Fallugia paradoxa
Gutierrezia sarothrae
Juniperus monosperma
Nolina texana

QOpuntia arbuscula
Opuntia clavata
Opuntia engelmannii
Opuntia imbricata
Opuntlia polvacantha
Pinus edulis

Quercus turbinella
Rhus trilobata

Yucca glauca

Fringed sagebrush
Four-wing saltbush
California brickellia
Rubber rabbitbrush
Coryphantha

Hedgehog cactus
Winterfat
Apache-plume

Broom snakeweed
One-seed juniper
Beargrass

Pencil cholla

Club cholla

Engelmann pricklypear
Cholla

Plains pricklypear
Pinyon

Shrub live oak
Squawberry

Small soapweed

FS

FS

FS
FS

FS

FS

FS

FS

BD/MT
BD/MT
BD/MT
BD/MT

BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT
BD/MT

1common namés used according to USDA, Forest Service 1974, or Martin &

Hutchins 1981.

2FS = Bernalillo Watershed Transect Data, Rocky Mountain Experiment
Station, USFS Southwest Region, Albuquerque, 1982
BD/MT = observed by Bill Dunmire (The Nature Conservancy) and Mollie
S. Toll (Department of Biology, University of New Mexico) on October

29, 1986,



Fauna

No rare, endangered, or sensitive animal species are known to
inhabit this area. Mule deer are the only ungulates now using the area,
but this is not considered important deer habitat. Evidence of black-
tailed jackrabbits is abundant. There is no perennial or open stream
water on this RNA, and therefore riparian species are absent.

The following animal list was derived from the RUN WILD III
computer-stored data base (Lehmkuhl and Patton 1982; Patton 1979) from
the following habitat types, for Sandoval county, New Mexico:

1. Pinyon - juniper series
2. Plains grassland biome; grama grass series
3. Plains grassland biome; galleta grass series

These habitat types currently in the data base most closely correspond to
those occurring in the proposed RNA.



Potential Animal List for Bernalillo Watershed RNA

Common Name

BIRDS:

Bluebird, mountain
Bluebird, western
Chickadee, mountain
Dove, mourning

Falcon, prairie

Finch, house

Flicker, northern
Flycatcher,ash-throated
Grosbeak, black-headed
Hawk, ferruginous
Hawk, red-tailed

Hawk, sharp-shinned
Hummingbird, black-chinned
Jay, blue

Jay, pinyon

Junco, dark-eyed
Kingbird, Cassin's
Lark, horned
Meadowlark, western
Nighthawk, common
Nuthatch, pygmy
Oriole, Scott's

Owl, short-eared
Phoebe, black
Pygmy-owl, northern
Quail, scaled

Raven, common
Roadrunner, greater
Robin, American
Shrike, loggerhead
Siskin, pine
Solitaire, Townsend's
Sparrow, black-throated
Sparrow, Brewer's
Sparrow, chipping
Sparrow, lark

Swift, white-throated
Tanager, western
Thrasher, Bendire's
Titmouse, plain
Towhee, brown

Vireo, gray

Warbler, black-throated gray
Waxwing, cedar
Wood-pewee, western
Wren, Bewick's

Latin Name

Sialia currucoides
Sialia mexicana

Parus gambeli

Zenaida macroura
Falco mexicanus
Carpodacus mexicanus
Colaptes auratus
Myiarchus ¢inerascens
Pheucticus melanocephalus
Buteo regalis

Buteo jamaicensis
Accipiter striatus
Archilochus alexandri
Cvanocitta e¢ristata

Gymnorhinus ¢yanocephalus
Junco _hyemalis

Tyrannus vociferans
Eremophila alpestris
Sturnella neglecta

Chordeiles minor

Sitta pygmaea

Icterus parisorum

Asio flammeus

Sayornis nigricans
Glaucidium gnoma
Callipepla squamata
Corvus ¢orax

Geococeyx californianus

Turdus migratorius
Lanius ludoviecianus

Carduelis pinus
Myadestes townsendi
Amphispiza bilineata
Spizella breweri
Spizella passerina
Chondestes grammacus
Aeronautes saxatalis
Piranga ludoviciana
Toxostoma bendirei
Parus inornatus
Pipilo fuscus

Vireo vicinior
Dendroica nigrescens
Bombycilla cedrorum

Contopus sordidulus
Thryomanes bewickii



Wren, rock
MAMMALS:

Badger

Chipmunk, Colorado
Cottontail, desert

Coyote

Deer, mule

Gopher, Botta's pocket
Jackrabbit, black-tailed
Lion, mountain

Mouse, brush

Mouse, deer

Mouse, hispid pocket

Mouse, northern grasshopper
Mouse, pinyon

Mouse, plains pocket

Mouse, rock

Mouse, silky pocket

Mouse, western harvest
Mouse, white-footed
Porcupine

Rat, banner-tailed kangaroo
Rat, Merriam's kangaroo
Rat, Ord's kangaroo

Shrew, dwarf

Shrew, Merriam's

Skunk, striped

Squirrel, golden-mantled ground
Squirrel, spotted ground
Squirrel, rock

Squirrel, white-tailed antelope
Weasel, long-tailed
Woodrat, Mexican

Woodrat, Stephen's :
Woodrat, white-throated

REPTILES:

Lizard, collared

Lizard, sagebrush

Lizard, side-blotched

Lizard, tree

Rattlesnake, western diamondback
Whiptail, little striped
Whiptail, plateau striped

Salpinctes obsoletus

Taxidea taxus

Tamias quadrivittatus

Sylvilagus audubonii
Canis latrans

Odocoileus hemionus
Thomomys bottae

Lepus californicus
Felis concolor
Peromyscus bovylii
Peromyscus maniculatus
Peromyscus hispidus
Onychomys leucogaster
Peromyscus truei
Perognathus flavescens
Perognathus diffiecilis
Perognathus flavus
Reithrodontomys megalotis
Peromyscus leucopus
Erethizon dorsatum
Dipodomys spectabilis
Dipodomys merriami
Dipodomys ordii

Sorex nanus

Sorex merriami
Mephitis mephitis
Spermophilus lateralis
Spermophilus spilosoma
Spermophilus variegatus

Ammospermophilus leucurus
Mustela frenata ’

Neotoma mexicana
Neotoma stephensi
Neotoma albigula

Crotaphytus ¢ollaris
Sceloporus graciosus
Uta stansburiana
Orosaurus ornatus
Crotalus atrox
Cnemidophorus inornatus

Cnemidophorus velox
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Geology .
The Rio Grande depression, a major north-south trending basin in

central New Mexico, is flanked on either side by uplifts. Bernalillo
Watershed lies on the eastern border of this basin at the foot of the
Sandia Mountains, which have a core of pre-Cambrian rocks locally exposed
at the surface and overlain by sedimentary formations ranging in age from
Cambrian through Tertiary (New Mexico Geological Society 1952).

The area of the proposed RNA is underlain by alluvial deposits. The
southern portion consists of valley fill and alluvial fan material. With
decreasing elevation to the north and west, this material grades into
terrace alluvium consisting of sand, gravel, and alluvial fan material.
Kelley and Northrop (1975) describe this area in detail and provide a
geological map.

Soils

Undulating to rolling and hilly upland dissected by intermittent
drainages and arroyos in the southeastern part of Sandoval County is
categorized as Rough Broken Land - Embudo association (NMSU 1971:13).
The soils, predominantly classified as Typic Haplustalfs, fine-loamy,
mixed, mesic, are forming in unconsolidated old alluvium which is coarse
to medium-textured and gravelly. Generally, soils of this association
are calcareous and have gravelly sandy loam or gravelly loamy fine sand
surface layers. Experience prior to 1950 indicates that the soils are
highly subject to erosion.

Lands
There are no known outstanding rights or rights-of-way within the
proposed boundaries.

Cultural

There are no known cultural resource sites within the RNA. Cultural
information from similar areas nearby indicate moderate to high potential
for presence of archeoclogical sites, uspally in the form of surface
lithic and ceramic scatters.

IMPACTS AND POSSIBLE CONFLICTS

Mineral Resources

No known mineral resources exist in this area. As of 6/19/59, the
area was withdrawn from mineral entry (Department Interior Withdrawal [EO
10355] BLM Serial No. NM 034615). The RNA is covered by three existing
oil and gas leases. No activity concerning these leases has occurred.
Sufficient stipulations exist for protection of the surface.

Grazing
Livestock have been permanently excluded from the area since 1950.

No impacts or conflicts are expected as the area will remain closed to

grazing. The RNA has two cross fences separating it into four pieces of
unequal size. The perimeter, delineated by Forest Road 445, needs to be
fenced to exclude unauthorized livestock including cattle and horses from
private and Pueblo Indian lands nearby. Approximately 4.9 miles (7.9 km)



11

of fencing at an estimated cost of $14,700 (in 1987 dollars) will be
required to complete the perimeter fence.

Timber

This area is sparsely covered with pinyon-juniper woodland,
primarily in stringers associated with drainages. Removal of firewood
and any other forest products has not been permitted since 1955. There
are no commercial forest acres.

Watershed Values

Bernalillo Watershed is located in the Middle Rio Grande Basin of
New Mexlico, on the western slope of the Sandia Mountains and bench lands
east of the community of Bernalillo. That portion contained within the
National Forest is bounded by Cafion Agua Sarca on the north and Cafion del
Agua on the south. Both drainages flow directly into the Rio Grande
within less than 3 miles (4.8 km) of the forest boundary. The Bernalillo
Watershed RNA is centrally located within the watershed. Of the 4422
acres (1789.5 hectares) of the Bernalillo watershed within the National
Forest, the RNA occupies approximately 990 acres (400.6 hectares). The
RNA comprises about 10 per cent of the total watershed (9050 acres or
3662.4 hectares total).

The candidate RNA lies within the larger Bernalillo Watershed
Project which was started in 1953 under the sponsorship of the Santa Fe-
Sandoval Conservation District, working with the Forest Service and the
Soil Conservation Service. Project work, consisting of contour
terracing, soil pitting, and reseeding with native grasses, mostly above
and outside the RNA, was completed in 1955 (USDA Forest Service n.d.).
The value of the soil stabilization achieved by this project was
demonstrated many times in later years when torrential rain storms failed
to cause floods and erosion that prevailed on lands adjacent to the
project area.

Recreation Values

Recreation use in this area is diverse and ranges from jogging,
hiking, and horseback riding to nature study, training for competitive
"dog trials"”, and pinyon picking. Those who use the area include
residents near the forest boundary, and others who come from farther
away. All of the watershed within the National Forest is closed to ORV
travel except on designated roads. Posting of the RNA perimeter and
other appropriate closure devices will help attain compliance of the ORV
closure within the RNA, and will not impair recreation opportunities in
areas outside the RNA.

Wildlife and Plant Values

The Bernalillo Watershed RNA contains known populations of the grama
grass cactus Pediocactus papyracanthus (Engelm.) Britt. & Rose, a New
Mexico State listed T & E plant species. The presence of this species,
which 1s very sensitive to overgrazing and other forms of disturbance,
demonstrates that some portions of the RNA remain in an undisturbed
condition. This provides a valuable contrast to those portions which
were highly disturbed during construction of erosion control measures.
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No T & E animal species are known to occur in the area. The RNA lies
within the Sandia Game Refuge.

Wilderness, Wild and Scenic River, National Recreation Area Values
None of the above congressionally designated areas have been
proposed for the Bernalillo Watershed RNA or vicinity.

Transportation Plans

The entire watershed within the National Forest is administratively
closed to off-road travel. An obvious management need for protection of
the RNA against damage from ORV's is to post the RNA. Forest Road 445,
which circumscribes the RNA, can remain in place without adversely
affecting the RNA.

Utility Corridor Plans

A major electric power transmission line crosses the southeast
portion of the RNA. Periodic maintenance inspections are conducted from
a vehicle using a primitive two-track road beneath the power, line. This
access may continue for actual repair needs only. Inspections can be
conducted on foot.

MANAGEMENT PLAN

The Cibola National Forest Plan prescribes that there will be no
harvest of firewocod and no assigned grazing capacity on Research Natural
Areas. The prescriptions also prohibit road or trail construction, new
utility corridors, off-road vehicle travel, open campfires, and
recreational use If degradation results. However, non-motorized
dispersed recreation activities are permitted provided they do not
significantly modify the area, or threaten or impair the research or
educatiogal value of the area. No flora, fauna, or other materials may
be collected other than for research approved by the Station Director.
Further watershed treatment activities are not allowed within the RNA
until studies and determination are completed.

1. Vegetation Management

The Forest Plan provides that prescribed fire, using planned and
unplanned ignitions, will be allowed on the Bernalillo Watershed RNA to
maintain fire dependent ecosystems. Suppression action is limited to the
use of hand tools, and fire retardant chemicals must not be used unless
necessary to protect life and property outside the study area.
Vegetation manipulation is allowed only when necessary to preserve the
grama - galleta steppe vegetation for which the area is being studied.
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ADMINISTRATIVE RECORDS AND PROTECTION

Administration and protection of the Bernalillo Watershed RNA will
be the responsibility of the Cibola National Forest. The District
Ranger, Sandia Ranger District, Tijeras, NM has direct responsibility.

The Director of the Rocky Mountain Forest and Range Experiment
Station, or his designee, will be responsible for any studies or research
conducted in the area, and requests to conduct research in the area will
be referred to him. He, or his designee, will evaluate research
proposals and coordinate all studies and research in the area with the
District Ranger. All plant and animal specimens collected in the course
of research conducted in the area will be properly preserved and
maintained within university or federal agency herbaria and museums,
approved by the Rocky Mountain Station Director.

Records for the Bernalillo Watershed RNA will be maintained in the
following offices:

Regional Forester, Southwestern Region, Albuquerque, NM

Rocky Mountain Station, Fort Collins, CO

Cibola National Forest, Albuguerque, NM

District Ranger, Sandia Ranger District, Tijeras, NM

.
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DESIGNATION ORDER

By virtue of the authority vested in me by the Secretary of Agriculture
under regulations 7 CFR 2.60(a) and 36 CFR 251.23, I hereby designate as
the Bernalillo Watershed Research Natural Area the lands described in the
following establishment record prepared by William W. Dunmire and Mollie
S. Toll, dated November 12, 1987. These lands shall hereafter be
administered as a research natural area subject to the above regulations
and instructions issued thereunder.
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INTRODUCTION

The Bernalillo Watershed Research Natural Area (RNA) comprises
approximately 990 acres (400.7 hectares) in the foothills of the Sandia Mountains in
central New Mexico. The proposed RNA is located in the Sandia Ranger District,
Cibola National Forest, in Sandoval County, and is all acquired National Forest land.

Grama-galleta steppe has been noted as an important ecosystem for protection
within the RNA program (USFS Regional Guide, 1983: Table 3-1). The Bernalillo
Watershed was selected for representation of this grassland type. The Bernalillo
Watershed has been reseeded and protected from grazing since 1953, and provides an
excellent example of grama- galleta steppe along with the adjacent juniper-grassland
type, both of which are in good condition.

LAND MANAGEMENT PLANNING

The need for representation of this biotic community was identified in the
Southwestern Regional Guide (August 1983). The Cibola National Forest Plan (USFS
1985: 78-79) prescribes that approximately 990 acres (400.7 hectares) of the Bernalillo
Watershed in Management Area 2 has been designated for establishment as a Research
Natural Area, with establishment to be completed in Period 1. The environmental
analysis conducted as part of the planning process supports the recommendation to
establish this Research Natural Area.

JUSTIFICATION STATEMENT FOR ESTABLISHMENT OF AREA

This grassland type is in high demand for livestock grazing in New Mexico, and
few examples exist which are not in grazing allotments. Though not a pristine area, the
Bernalillo Watershed was originally dedicated to reduce erosion on these gently sloping
piedmont alluvial fans. Reseeding and exclusion from grazing since 1950 has allowed
this area to return to very near its potential natural vegetation. Much interest has been
placed on contrasts between this area, used as a control, and other grasslands along
alluvial piedmonts in central New Mexico where various grazing systems are being
practiced. Ongoing studies have been conducted on the area for the last 25 years under
the auspices of the USFS Rocky Mountain Station and the University of New Mexico.
Establishment of the area as an RNA would ensure protection of its distinctive attributes
for continued study.



PRINCIPAL DISTINGUISHING FEATURES

Native grasses and shrubs provide almost continuous cover on the convex
interfluve surfaces. The principal grasses are black grama (Bouteloua eriopoda), blue
grama (B. gracilis), sand dropseed (Sporobolus cryptandrus), and three awns (Aristida
spp.). Low shrubs include snakeweed (Gutierrezia sarothrae), plains yucca (Yucca
glauca), fourwing saltbush (Atriplex canescens), cholla (Opuntia imbricata), and
pricklypears (Q. polyacantha, Q. phaecantha). These grasslands commonly display
cappings of cryptogams (lichens, mosses, algae) on the soil crust. One-seed junipers
(Juniperus monosperma) are present here in low to moderate density.

Gravelly draws and broad washes are lined with populations of apache plume
(Fallugia paradoxa), rabbitbrush (Chrysothamnus nauseosus), and sideoats grama
(Bouteloua curtipendula). Pinyon (Pinus edulis) is found chiefly in washes at upper
elevations within the RNA, where juniper is also most common.

LOCATION

Bernalillo Watershed lies approximately 18 miles (29.1 km) northeast of
Albuquerque, New Mexico, at the foothills of the Sandia Mountains. The proposed
RNA is located in the Placitas USFS 7.5’ quadrangle (latitude 35°18’,longitude 106°307),
Township 12 N, Range 4 E, Sections 1, 2, 3, 10, 11, and 12 (Map 1). Elevation ranges
from a high of slightly over 6,000 ft (1828.8 m) at the southeast edge, sloping gently to
approximately 5,515 ft (1681.0 m) at the northwest extremes. The proposed RNA
comprises approximately 990 acres (400.7 hectares).

From the center of Albuquerque, take Interstate 25 north 15 miles (24.1 km; Map
2). Tumn east off the interstate onto State Highway 44 and proceed 3.0 miles (4.8 km) to
where unpaved Forest Road 445 turns to the right (south). This all-weather road
circumnavigates the Research Natural Area (Map 3), returning to State Highway 44
about 0.6 miles (1.1 km) east of the first turn-off for FR 445. The RNA can be entered
on foot from any point along this road. This is gently rolling open country, and foot
travel is an easy matter.

A boundary description of the proposed Bernalillo Watershed RNA is as follows:

Beginning at a point where State Highway 44 intersects U.S. Forest Service Road
a distance more or less of 445 at lat. 35 deg. 18 min. 7 sec., long. 106 deg. 28 sec. 22
min., the beginning point for this tract;
THENCE, S 20 E, following U.S. Forest Service Road a distance more or less of 6,240 ft.
to a point at lat. 35 deg. 17 sec. 9 min., long. 106 deg. 28 min. 31 sec.;
THENCE, S 20 W, following said road a distance more or less of 1,345 ft to a point at
lat. 35 deg. 16 sec. 57 min., long. 106 deg. 28 min. 37 sec.;
THENCE, West, following said road a distance more or less of 625 ft to a pomt at lat.
35 deg. 16 sec. 58 min., long 106 deg. 28 min. 44 sec.; .-
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THENCE, S 42 W, following said road a distance more or less of 490 ft to a point at lat.
35 deg. 16 sec. 53 min., long 106 deg. 28 min. 48 sec.;

THENCE, S 22 E, following said road a distance more or less of 1,020 ft to a point at
the intersection with U.S Forest Service Road 445a at lat. 35 deg. 17 sec. 14 min., long
106 deg. 28 min. 14 sec.;

THENCE, S 6 W, following said U.S. Forest Service Road 445 a distance more or less of
230 ft to a point at lat. 35 deg. 16 sec. 42 min., long. 106 deg. 28 min. 45 sec.;

THENCE, S 84 W, following said road a distance more or less of 660 ft to a point at lat.
35 deg. 16 sec. 40 min., long. 106 deg. 28 min. 53 sec.;

THENCE, S 28 W, following said road a distance more or less of 525 ft to a point at lat.
35 deg. 16 sec. 36 min., long. 106 deg. 28 min. 53 sec.;

THENCE, N 55 W, following said road a distance more or less of 6,400 ft to a point at
lat. 35 deg. 17 sec. 13 min., long. 106 deg. 29 min. 55 sec.;

THENCE, N 28 E, following said road a distance more or less of 1,180 ft to a point at
lat. 35 deg. 17 sec. 25 min., long. 106 deg. 29 min. 51 sec.;

THENCE, N 26 W, following said road a distance more or less of 1,840 ft to a point at
lat. 35 deg. 17 sec. 40 min., long. 106 deg. 29 min. 59 sec.;

THENCE, N 77 E, following said road a distance more or less of 230 ft to a point at lat.
35 deg. 17 sec. 40 min., long. 106 deg. 29 min. 60 sec.;

THENCE, N 14 W, following said road a distance more or less of 790 ft to a point at lat.
35 deg. 17 sec. 48 min., long. 106 deg. 29 min. 57 sec.;

THENCE, N 86 E, following said road a distance more or less of 300 ft to a point at lat.
35 deg. 17 sec. 48 min., long. 106 deg. 29 min. 54 sec.;

THENCE, N 6 W, following said road a distance more or less of 790 ft to a point at lat.
35 deg. 17 sec. 57 min., long. 106 deg. 29 min. 54 sec.;

THENCE, N 39 E, following said road a distance more or less of 425 ft to a point at lat.
35 deg. 17 sec. 53 min., long. 106 deg. 29 min. 51 sec.;

THENCE, N 82 E, following said road a distance more or less of 1,080 ft to a point at
lat. 35 deg. 17 sec. 58 min., long. 106 deg. 29 min. 41 sec.;

THENCE, North, following said road a distance more or less of 330 ft to a point at lat.
35 deg. 18 sec. 2 min., long. 106 deg. 29 min. 40 sec.;

THENCE, S 83 E, following said road a distance more or less of 330 ft to a point at lat.
35 deg. 18 sec. 1 min., long. 106 deg. 29 min. 35 sec.;

THENCE, N 8 W, following said road a distance more or less of 1,350 ft to a point at
lat. 35 deg. 18 sec. 15 min., long. 106 deg. 29 min. 37 sec.;

THENCE, East, following said road a distance more or less of 425 ft to a point at lat. 35
deg. 18 sec. 15 min., long. 106 deg. 29 min. 31 sec.;

THENCE, S 41 E, following said road a distance more or less of 400 ft to a point at lat.
35 deg. 18 sec. 12 min., long. 106 deg. 29 min. 27 sec.;

THENCE, East, following said road a distance more or less of 755 ft to a point at lat. 35
deg. 18 sec. 12 min., long. 106 deg. 29 min. 16 sec.;

THENCE, N 26 E, following said road a distance more or less of 295 ft to a point at lat.
35 deg. 18 sec. 13 min., long. 106 deg. 29 min. 13 sec.;

THENCE, East, following said road a distance more or less of 525 ft to a point at the
intersection with State Highway 44 lat. 35 deg. 18 sec. 14 min., long. 106 deg. 29 min. 7
sec.; i

THENCE, S 60 E, following State Highway 44 a distance more or less of 1,640 ft to a
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MANAGEMENT PLAN

The Cibola National Forest Plan prescribes that there will be no harvest of
firewood and no assigned grazing capacity on Research Natural Areas. The prescriptions
also prohibit road or trail construction, new utility corridors, off-road vehicle travel, open
campfires, and recreational use if degradation results. However, non-motorized
dispersed recreation activities are permitted provided they do not significantly modify the
area or threaten or impair the research or educational value of the area. No flora,
fauna, or other materials may be collected other than for research approved by the
Station Director. Further watershed treatment activities are not allowed within the RNA
until studies and determination are completed.

1. Vegetation Management

The Forest Plan provides that prescribed fire, using planned and unplanned
ignitions, will be allowed on the Bernalillo Watershed RNA to maintain fire dependent
ecosystems. Suppression action is limited to the use of hand tools, and fire retardant
chemicals must not be used unless necessary to protect life and property outside the
study area. Vegetation manipulation is allowed only when necessary to preserve the
grama - galleta steppe vegetation for which the area is being studied.

ADMINISTRATIVERECORDS AND PROTECTION

Administration and protection of the Bernalillo Watershed RNA will be the
responsibility of the Cibola National Forest. The District Ranger, Sandia Ranger
District, Tijeras, NM has direct responsibility.

The Director of the Rocky Mountain Forest and Range Experiment Station, or his
designee, will be responsible for any studies or research conducted in the area, and
requests to conduct research in the area will be referred to him. He, or his designee,
will evaluate research proposals and coordinate all studies and research in the area with
the District Ranger. All plant and animal specimens collected in the course of research
conducted in the area will be properly preserved and maintained within university or
federal agency herbaria and museums, approved by the Rocky Mountain Station
Director.

Records for the Bernalillo Watershed RNA will be maintained in the following
offices:

Regional Forester, Southwestern Region, Albuquerque, NM
Rocky Mountain Station, Fort Collins, CO

Cibola National Forest, Albuquerque, NM

District Ranger, Sandia Ranger District, Tijeras, NM
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Map 4. Dlstrlbutlon of vegetation

types in the Bernalillo Watershed
Research Natural Area.




Photo 3., Opuntia imbricata is dying as the
grassland matures on the piedmont alluvial fans of

the RNA.

Photo 4. Juniperus monosperma, a common tree on
the grasslands of the upper slopes of the RNA.
Except within the dry arroyos, the entire area is
JUMO/BOGR Habitat Type.
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Photo 5. The dry washes of Bernalillo Watershed

RNA are.invaded by Chrysothamnus nauseosus,
Fallugia paradoxa, Brickellia californica and Rhus

trilobata.

Pinus eduiis is reproducing along the

Photo 6.
north-facing washes near the east boundary of the

Codominates here are Juniperus monosperma,

area,
Quercus turbinella.

.
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Photo 7. Flood control contour terracing
constructed in the early 1950s has stabilized the
upper portion of Bernalillo Watershed RNA.
Terraces are dimly visible in the foreground and
in the middle background.

A
-
P w%j}
Ry -
"’..:‘{- WS .
- -.':-'.4’?' A.‘:‘)f‘

: «c-' : .
TN IO
NG L
& '%\4\__‘ s

S e, T et

R

RS

Photo 8. Evidence still remains of brush
Placement for erosion control that was done in the
early 1950s. N
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alluvium of Bernalillo Watershed.
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6. 10-20-84 Pinyon, one-seed juniper and shrub
live oak with black grama grass in
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constructed in the early 1950s still
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1600-1 (8/67)




11
ENVIRONMENTAL ASSESSMENT

Proposed Bernallilo Watershed

Research Natural Area

Cibola National Forest
U.S. Forest Service

Region 3

January 2, 1993




ENVIRONMENTAL ASSESSMENT
Proposed Bernalillo Watershed Research Natural Area

January 2, 1993

Alternatives and Environmental Consequences

Alternative A, Proposed Action

Alternative A would designate a 990 acre (400.7 hectares) area in the foothills of
the Sandia Mountains of central New Mexico as the "Bernalillo Watershed"
Research Natural Area. Management of the area would continue to limit
recreation to dispersed, low intensity use, exclude fuelwood harvest, and has
excluded grazing since 1950. Fire management would include planned and
unplanned ignitions to maintain fire dependent ecosystems as long as persons or
property outside of the RNA and the uniqueness of the RNA were not
threatened.  Suppression action would be limited to the use of hand tools.
Management prescriptions are designed to prepare the candidate area for RNA
status by prohibiting activities that would alter the natural characteristics of the
area (Cibola Forest Plan, pages 25, 78-90).

The environmental consequences of Alternative A are described in the EIS for
Cibola National Forest Plan (page 151). These consequences include short-term
losses of opportunities to change vegetation conditions through management.
Reduction in suitable timber, grazing lands and mineral accessibility to protect the
proposed RNA are not significant. There are no significant cumulative effects of
the establishing of the RNA.

The direction in the Forest Plan for established RNA’s also includes reasonably
foreseeable actions such as withdrawal of the area from mineral entry. The
general consequences of withdrawal are discussed in the Forest Plan EIS (pages
147, 151). As of 6/19/59, the area was withdrawn from mineral entry

(Department Interior Withdrawal [EO 10355] BLM Serial No. NM 034615). The
proposed RNA is covered by three existing oil and gas leases. No activity
concerning these leases has occurred. Sufficient stipulations exist for protection of
the surface.

Alternative B. No Action

This alternative continues management according to direction in the Forest Plan
(pages 79-80) for a "proposed” RNA. This management includes limiting
recreation to dispersed, low intensity use, no fuelwood harvest, no open campfires,
ORV activity, and no new road or trail construction, or management practices
that would alter the educational and research values of the area. There are no
significant cumulative effects of this alternative. S




The environmental consequences of Alternative B, the "No Action" alternative,
are as described in the Cibola Fe Forest Plan (page 25). These consequences
include short-term losses of opportunities to change the vegetation conditions
through management. Additionally, as future uses of natural resources Increases,
the options for designating RNAs will diminish. This is especially true as the
population in the vicinity increases and future needs for recreation and fuelwood
increase. For the proposed Bernalillo Watershed RNA, there may also be the
consequence of losing a valuable, long-term study site for the grama-galleta steppe
ecosystem due to encroachment and insufficient protection.

Agencies and Persons Consulted

In the process of updating information to determine whether or not conditions
had changed since adoption of the Forest Plan (or as part of the Forest Plan
monitoring process), the State Natural Heritage Program, Nature Conservancy,
Livestockman’s Association, range permittees, mineral exploration companies, etc.
were contacted. The following comments were received and addressed as
indicated (or no comments were received):

Natural Heritage Program -- supported establishment of the RNA.
Livestockman’s Association -- no problem with establishment of the RNA because

boundary changes were made at the time the Forest Plan was adopted by the
Regional Forester.
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General Infermation

ABOUT RNAs

HOME

ABOUT

USING
OPPORTUNITES
REFERENCES
CONTACT US
RELATED SITES
CREDITS

- Created: 1997

- Size: 1030 (acres)
_ Elevation 5515 - 6000ft
Range:
- Location: The RNA is located north of Albuquerque in

the foothills and bajada of the Sandia
Mountains.

A
cooperative project
of the

USDA Forest Service
Northern Region,
Rocky Mountain Region,
Southwestern Region,
Intermountain Region,
Rocky Mountain Research
e Station,
and the
Montana Natural Heritage
Program

Site Description

Bernalilo Watershed RNA is the control area for watershed
improvement projects implemented in the mid 1950's. This
upland site is dominated by grasslands with low shrubs at the
low end of and just below the one-seed juniper community.
Primary grass species include: black grama (Bouteloua
eriopoda), blue grama (Bouteloua gracilis), sand dropseed
(Sporobolus cryptandrus) and various three-awns (Aristida
Spp.). Low shrubs include snakeweed (Gutierreza sarothrae),
plains yucca (Yucca glauca), fourwing saltbush (Atriplex
canescens), cholla (Opuntia imbricata), and pricklypears (O.
polyacantha, O. phaecantha). Gravelly draws and broad washes
support populations of Apache plume (Fallugia paradoxa),
rabbitbrush (Chrysothamnus nauseosus) and sideoats grama
(Bouteloua curtipedula). Pinyon (Pinus edulis) is found chiefly in
washes at upper elevations within the RNA.

Climate and Enviromental Information

Data not Available

Yegetation - Bernalilo Watershed

Pinyon-Juniper (SAF 239,

K21)
USING RNA RNA CONTACT RELATED
HOME | ABOUT | onas | OPPORTUNITES | REFERENCES | us L' srres
SEND US A COMMENT
http://ma.nris.state.mt.us/ra_detail.asp?sitecode=S.USNAHP*80 12/11/2002
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United States “I'Eknxxn: Cibola NF 13 Osuna Rd NE, Suite A

Department of Service buquerque, NM 87113
Agriculture 505-761-1650

File Code 1060 Date Sept 19 1997
Route To

Subject Bernalillo Watershed Research Natural Area
To Director, FMR

Enclosed is the original of the Bernalillo Watershed Research Natural Area,
Sandia Ranger District, Cibola National Forest, Region 3 Copies have been
sent to the Regional Forester, Region 3 and the Rocky Mountain Research
Station The Regional Office will ensure that the designation order is noted
in the landownership status record

KAREN M CARTER

RNA Coordinator
Cibola National Forest
Enclosure

cC

Sandia Ranger Disgtrict
R Fletcher Regional Office R-3

Caring for the Land and Serving People

Pnnted on Recycled Paper
FS 6200 28b (12/93)
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DESIGNATION ORDER

By virtue of the authority vested in the Secretary of Agricuiture and further delegated to me
under regulations at 7 CFR 2 42 36 CFR 251 23 and 36 CFR 219 | hereby establish the
Bernalllo Watershed Research Natural Area (RNA) It shall be compnised of approximately
1030 acres of land in Sandoval County New Mexico on the Sandia Ranger District of the
Cibola National Forest as described in the section of the Establishment Record entitied
"Location "

The proposal to establish the Bernalllo Watershed Research Natural Area (RNA) occurred
in the Record of Decision for the Cibola National Forest Land and Resource Management
Plan (Forest Plan) when it was approved in 1985 An analysis of the factors listed in 36 CFR
219 25 and Forest Service Manual 4063 41 was completed and are documented in the
Forest Pian and Final Environmental Impact Statement which are available to the public

The Forest Supervisor for the Cibola National Forest has reexamined that portion of the
Bernalillo Watershed area to determine whether the environmental effects of establishing an
RNA have not changed since 1985 This analysis Is documented in an environmental assess
ment (EA) Based on the analysis presented in the EA 1t is my decision to adopt Alternative
A to establish a portion of the Bernalllo Watershed as a RNA Alternative A i1s selected
because it provides long term protection and recognition of a grama galleta steppe and
jumper grassland ecosystem The Bernallllo RNA will be managed in compliance with all
relevant laws regulations and Forest Service Manual direction regarding RNAs and n
accordance with management direction identified in the Forest Plan

The other alternative considered was Alternative B the "No Action" alternative which would
have continued management of that portion of the Bernalillo Watershed as a proposed RNA
Alternative B was not selected because it would only provide short term protection for this
potential natural research area

Alternative B is consistent with the Forest Plan Although the proposed action Alternative A
1s consistent with the management direction In the Forest Plan it 1s not consistent with the
land allocation for this portion of the Bernalillo Watershed area The Forest Plan i1s hereby
amended to change the allocation of that portion of the Bernalillo Watershed area from
"Proposed" to an "Established” RNA This i1s a nonsignificant amendment of the Forest Plan
(36 CFR 219 10(f))

Legal notice of this decision will appear in the Federal Register The Forest Supervisor of the
Cibola National Forest shall notify the public of this decision and mail a copy of the Decision
Notice and Designation Order to all persons on the Cibola Forest Plan mailing list

It has been determined through the environmental assessment that the proposed action 1s
not a major Federal action that would significantly affect the quality of the human environ
ment therefore an environmental impact statement is not needed This determination 1s




- . |

based on the analysis of significance presented in the EA in accordance with (40 CFR
1508 27) with which | concur

This decision is subject to appeal pursuant to 36 CFR Part 217 Appeals must be in writing
and postmarked or receved by the Appeal Deciding Officer for the Chief of the Forest
Service at USDA Forest Service P O Box 96090 NFS 3NW Appeals Office Washington
DC 20090-6090 within 45 days of the date of the legal notice of this decision in the Albuquer
que Journal Review by the Secretary of Agriculture 1s wholly discretionary If the Secretary
has not decided within 15 days of receiving the Notice of Appeal to review the Regional
Forester s Decision appellants will be notified that the Regional Forester s decision is the
final administrative decision of the U S Department of Agriculture (36 CFR 217 17(d))

Loz M‘rgn-( ﬁ; 27 (777

CHARLES W CARTWRIGHT JR Date
Regional Forester

Southwestern Region

USDA Forest Service
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DECISION NOTICE
BERNALILLO WATERSHED RESEARCH NATURAL AREA

USDA-Forest Service
Southwestern Region
Cibola National Forest
Sandia Ranger District
Sandoval County, New Mexico

The establishment of the proposed Bernalillo Watershed Research Natural Area (RNA)
occurred In the Record of Decision for the Cibola National Forest Land and Resource
Management Plan (Forest Plan) when it was approved in 1985 An analysis of the factors
Iisted in 36 CFR 219 25 and Forest Service Manual 4063 41 was completed and are docu
mented In the Forest Plan and Final Environmental Impact Statement which are available to
the public

The Forest Supervisor for the Cibola National Forest has reexamined that portion of the
Bernalillo Watershed area to determine whether the environmental effects of establishing an
RNA have not changed since 1985 This analysis 1s documented in an environmental assess
ment (EA) Based on the analysis presented in the EA it i1s my decision to adopt Alternative
A to establish a portion of the Bernalilio Watershed as a RNA Alternative A Is selected
because it provides long term protection and recognition of a grama galleta steppe and
juniper-grassland ecosystem The Bernalllo RNA will be managed in compliance with all
relevant laws regulatons and Forest Service Manual direction regarding RNAs and in
accordance with management direction identified in the Forest Plan

The other alternative considered was Alternative B the "No Action" alternative which would
have continued management of that portion of the Bernalillo Watershed as a proposed RNA
Alternative B was not selected because 1t would only provide short term protection for this
potential natural research area

Alternative B Is consistent with the Forest Plan Although the proposed action Alternative A
1s consistent with the management direction in the Forest Plan it I1s not consistent with the
land allocation for this portion of the Bernallllo Watershed area The Forest Plan 1s hereby
amended to change the allocation of that portion of the Bernalilo Watershed area from
"Proposed" to an "Established” RNA This is a nonsignificant amendment of the Forest Plan
(36 CFR 219 10(f))

It has been determined through the environmental assessment that the proposed action 1s
not a major Federal action that would significantly affect the quality of the human environ
ment therefore an environmental impact statement 1s not needed This determination 1s
based on the analysis of significance presented in the EA in accordance with (40 CFR
1508 27) with which | concur
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This decision Is subject to appeal pursuant to 36 CFR Part 217 Appeals must be in writing
and postmarked or received by the Appeal Deciding Officer for the Chief of the Forest
Service at USDA Forest Service P O Box 96090 NFS 3NW Appeals Office Washington
DC 20090-6090 within 45 days of the date of the legal notice of this decision in the Albuquer
que Journal The notice of appeal must include sufficient narrative evidence and argument
to show why this decision should be changed or reversed (36 CFR 217 9) Requests to stay
the approval of this amendment of the Forest Plan will not be granted (36 CFR 217 10(b))

implementation of this amendment will be effective seven days following the publication of
the legal notice of this decision notice in the Albuquerque Journal Anyone interested in more
information concerning this amendment should contact Dave Sire Ecosystem Analysis and
Planning Staff 517 Gold Avenue SW Albuquerque NM 87102 or call (505) 842 3214 You
may also contact Cibola National Forest Environmental Coordinator Jmmy E Hibbetts 2113
Osuna Road NE Albuquerque NM 87113 or call (505) 761 4650

) A ‘—AMKWPATxM %/52‘77,/?‘?7

/7~ CHARLES W CARTWRIGHT JR Date

Regional Forester
Southwestern Region
USDA Forest Service
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MANAGEMENT PRESCRIPTIONS
APPLICABLE TO ALL AREAS
(Continued)

Decision
Vanables Activities

Applicable
Analysis Areas

Standards and Guidelines

Managers Navajo Medicine Men s Association
and with Land Grants ncluding but not imited
to San Mateo Cebolleta Tajque Torreon
Manzano and Chilili will be held followed by
Issue sesslons

Prior to 1ssue sessions community contacts
will be asked to submut to the Forest Service a
list of appropriate information needed to
participate effectively in the issue session

The Forest Service realizes that this information
many times Is technical therefore adequate
time i1s need between information dissemination
and the actual 1ssue session for community
people to understand and use the data

Research Nat 458 14 18 The following areas will be studied for possible
ural Areas designation as Research Natural Areas (RNAs)
Amendment No 9, July 1997 78 1
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MANAGEMENT PRESCRIPTIONS

APPLICABLE TO ALL AREAS

(Continued)

Decision
Varnables

Activities

Applicabie
Analysis Areas

Standards and Guidelines

080

140

270

160

480

010

co3

Go2

A1S

1 Approximately 882 acres in Little Water
Canyon in Management Area 8 and 28 acres
in Management Area 14 have been designated
for establishment as a Research Natural Area

2 Approximately 300 acres (Black Kettle) in
Management Area 4 for the protection and
study of the native vegetation

3 Approximately 300 acres on Kiowa NG and
300 acres on Aita Blanca NG in Management
Area 5 for the protection and study of native
vegetation

Establishment of the Little Water Canyon RNAs
and study of the other potential sites in
Management Areas 4 and 5 will be completed
in Penod 2 Once designated as a ANA the
following standards and guidelines will apply

Emphasize natural processes protect natural
features and preserve examples of naturally
occeurring ecosystems In an unmodified condi
tion for research and educational purposes

Allow vegetation manipulation only when
necessary to preserve the vegetation for which
the area 1s being studied

Emphasize diversity of vegetation species that
can result in wildlife species diversity

Allow use by hivestock as a tool to apply effects
of grazing and ammal impact emulating
previous herds of large ungulates (bison elk
and proghorn) Mantain existing fence sur
rounding study areas

Propose withdrawal of Research Natural Areas
from muneral entry but not from mineral leasing

Prohibit all firewood activihies within the study
areas

Allow no new road construction

Allow no trail construction

Allow nonmotornized dispersed recreation
activities provided they do not medify the area

or threaten or impair the research or educational
value of the study areas

Amendment No 9 July 1997 79



MANAGEMENT AREA 2
(Continued)

Decision

Vanables Activities

Applicable
Analysis Areas

Standards and Guidelines

Transportation/Travel 010 L1

A03 CO03 FO1
Ko3 Lot

010 110 230

010 21

010 160 480 L01 L14 129

010 470 Lie

L19

Research
Natural Areas

080 co3

270 280

160

480

010 Al5

94 Amendment No 9, July 1997

Maintain roads to Levels 3 4 and 5 in
developed recreation sites

Manage an average road density of 1 5 miles
of road per square mile

All Forest System roads south of | 40 and west
of Highway 337 are to be closed to public
passenger vehicle use except when opened
for public wood product sales These roads
are available for adminustrative use and for
recreational trail use

Perform trail preconstruction engineenng at
the rates indicated below

Penod 1 835 miles
Period 2 70 miles
Period 3 90 miles

Perform preconstruction and construction
engineering at the following rate with emphasis
on existing old roads

Period 3 2 miles

Maintain Forest System roads to Levels 3 4
and 5 at the rate of 90 miles per perniod

Maintain Forest System roads to Level 2 at the
rate of 45 miles per period

Apply the following standards and guidelines
to manage the 1 030 acre Bernatlllo Water
shed Research Natural Area

Emphasize natural processes protect natural
features and preserve examples of naturally
occurring ecosystems in an unmodified
condition for research and educational
purposes

Allow vegetation manmipulation only when
necessary to preserve the vegetation for
which the area is being studied

Maintain mineral withdrawal on the Bernalillo
Watershed Permit mineral leasing but
exclude surface occupancy

Prohibit all firewood activities within the
RNA

Allow no new road or trail construction within
the RNA

Allow nonmotorized dispersed recreation
activities provided they do not modify the
area or threaten or impair the research or
educational value of the RNA



USDA - Forest Service
Southwestern Region
Cibola National Forest
Sandia Ranger District
Sandoval County New Mexico

Oon July ** 1957 Regional Forester Charles W
Cartwraght Jr Southwestern Region made a decision to
formally designate 1 030 acres of the Bernalillo Watershed as
a Research Natural Area This area 18 located approximately
four miles southwest of Placitas New Mexico This decision
wi1ll result 1in a nonsignificant amendment to the Cibola
National Forest Land and Resource Management Plan

The associated Decision Notice and Finding of No
Significant Impact are available upon reguest from the Forest
Service Southwestern Region 517 Gold Avenue SW
Albugquexrgque NM 87102

This decaision 18 subject to appeal pursuant to Forest
Service regulations at 36 CFR Part 217 Appeals must be
filed within 45 days from the date of publication of this
legal notice Notices of appeal must meet the requarements
of 36 CFR 217 9
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BERNALILLO WATERSHED RESEARCH NATURAL AREA
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INTRODUCTION

The Bernalilo Watershed Research Natural Area (RNA) comprises approximately 1,030
acres (412 hectares) in the foothills of Sandia Mountain in central New Mexico The proposed
RNA 1s located in the Sandia Ranger District, Cibola National Forest in Sandoval County,
and s all acquired National Forest System lands

Grama-galleta steppe has been noted as an important ecosystem for protection within
the RNA program (USFS Regional Guide, 1983 Table 3-1} The Bernalillo Watershed was
selected for representation of this grassland type The Bernalllo Watershed has been
reseeded and protected from grazing since 1953, and provides an excsllent example of
grama-galleta steppe along with the adjacent juniper-grassland type, both of which are in
good condition

LAND MANAGEMENT PLANNING

The need for representation of this biohic community was identified in the Southwestern
Regional Guide (August 1983) The Cibola National Forest Land and Resource Management
Plan (USFS 1985 78-79) prescribes that approximately 990 acres (400 7 hectares) of the
Bernalilo Watershed in Management Area 2 has been designated for establishment as a
Research Natural Area, with establishment to be completed in Period 1 More accurate
mapping and acreage computation has established the acreage within the RNA as 1 030
acres (412 hectares) The environmental analysis conducted as part of the planning process
supports the recommendation to establish this Research Natural Area

JUSTIFICATION STATEMENT FOR ESTABLISHMENT OF AREA

Trus grassland type 1s in high demand for livestock grazing in New Mexico, and few
examples exist which are not in grazing allotments Though not a pristine area, the Bernalillo
Watershed was onginally dedicated to reduce erosion on these gently sloping piedmont
alluvial fans Reseeding and exclusion from grazing since 1950 has allowed this area to
return to very near its potential natural vegetaton Much interest has been placed on
contrasts between this area, used as a control, and other grasslands along alluvial pied-
monts in central New Mexico where various grazing systems are being practiced Ongoing
studies have been conducted on the area for the last 25 years under the auspices of the
USFS Rocky Mountain Station and the University of New Mexico Establishment of the area
as an RNA would ensure protection of its distinctive attnbutes for continued study

PRINCIPAL DISTINGUISHING FEATURES

Native grasses and shrubs provide almost continuous cover on the convex interfluve
surfaces The principal grasses are black grama (Bouteloua enopoda), blue grama (B
gracilis), sand dropseed (Sporobolus cryptandrus), and three awns {Anstida spp ) Low
shrubs include snakeweed (Gutierrezia sarothrae), plains yucca (Yucca glauca), fourwing
saltbrush (Atnplex canescens), cholla (Opuntia imbncata), and pricklypears (O polyacan-
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tha O phaecantha) These grassiands commonly display cappings of cryptogams (lichens
mosses, algae) on the soil crust One-seed junipers (Juniperus monosperma) are present
here In low to moderate density

Gravelly draws and broad washes are lined with populations of apache plume (Fallu-
gra paradoxa), rabbitbrush (Chrysothamnus nauseosus) and sideoats grama (Bouteloua
curtipendula) Pinyon (Pinus edulis) 1s found chiefly in washes at upper elevations within the
RNA, where juniper i1s also most common

LOCATION

Bernalillo Watershed lies approximately 18 miles (29 1 km) northeast of Albuquerque
New Mexico, at the foothills of Sandia Mountain The proposed RNA is located in the Placitas
USFS 7 5’ quadrangle (lattude 35°18’, longtude 106°30") Township 12 North Range 4 East
Sectons 1 2 3 10 11 and 12 (Map 1) Elevation ranges from a hugh of siightly over 6 000
ft (1,828 8 m) at the southeast edge, sloping gently to approximately 5515 ft (1 681 0 m) at
the northwest extremes The proposed RNA comprises approximately 1 030 acres (412
hectares)

From the center of Albuquerque, take Interstate 25 north 15 miles (24 1 km, Map 2)
Turn east off the interstate onto State Highway 165 and proceed 3 0 miles {4 8 km) to where
unpaved Forest road 445 turns to the right (south) This all-weather road circumnavigates
the Research Natural Area (Map 3), returning to State Highway 165 about 0 6 miles (1 1 km)
east of the first turn-off for FR 445 The RNA can be entered on foot from any point along
this road This i1s gently rolling open country and foot travel i1s an easy matter

A boundary description of the proposed Bernalillo Watershed RNA 1s as follows

The boundary of the RNA is set back 100 feet inside FR 445 which surrounds most of
the area with the exception of that portion adjacent to State Highway 165 in which case
the boundary Is set back 100 feet inside of the nght-of-way fence A plat prepared by
Dougias J Willams dated June 14, 1993 following page displays the boundary
location

AREA BY COVER TYPES

The distnbution of cover types was determined from field surveys conducted in the
summer of 1986 and from interpretation of 1981 aenal photography Table 1 outiines the
estimated total areas of vegetation types based on the Society of American Forester’s forest
type system (Eyre 1980) and (Kuchler 1964) Map 4 depicts the distribution of SAF Type 239

plus a grassland type not covered in the SAF forest categories, on the candidate research
natural area
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Table 1 Estimated Areas of Vegetation Types in the Bernalillo Watershed Research Natural
Area

Society of
American Kuchler PNV
Type Foresters Cover Type2 Surface Area
Type!
Acres Hectares
Pinyon - Juniper SAF 239 K21
Juniper - Pinyon
Woodland 855 3420
Grama - Galleta [none] K-47
Grama -Galleta
Steppe 175 700
TOTAL 1 030 4120

1Eyre 1980
2Kuchler 1964

PHYSICAL AND CLIMATIC CONDITIONS

Bernalillo Watershed RNA 1s located in a narrow strip of semi-and chmate between the
northern extent of an arid cimate zone along the Rio Grande Valley and the subhurmid
woodland and forest covered Sandia Mountain to the east The nearest long term weather
station i1s at Albuquerque, slightly higher elevation at the RNA results in a minor increase in
precipitation levels, slightly lower temperatures, and shorter frost free season Average
annual rainfall for the Bernalillo Watershed 1s 14 inches (356 cm), and average annual
snowfall 1s 28 inches (71 2 cm) Cool season precipitation (faling between November and
April) accounts for 33 percent of annual precipitation Mean annual temperature I1s 52° F
(11 1° C), with a July average of 74° F (23 3° C) and a January average of 31° F (-0 6° C)
The frost free period lasts an average of 160 days




DESCRIPTION OF VALUES
Flora

A broad survey of habitat types (HT) was conducted dunng the 1986 field work
A brief review follows No publication adequately classifies woodland-grassland habitat
types for northern or north-central New Mexico USDA Forest Service (1986) Forest
and woodland habitat types of southern New Mexico and central Arizona served as the
best available key for Bernalillo Watershed Much of the open jumper savanna 1§
classified in this guide as Juniperus monosperma/Bouteloua HT

Grasses compnse up to 70 per cent of the cover on the flat, open grassiands
topping the gently sloping piedmont alluvial fans on the west side of the RNA  Black
grama (Bouteloua enopoda) dominates occurring with ring muhly (Muhlenbergia
torreyi) blue grama (Bouteloua gracihs) sand dropseed (Sporobolus cryptandrus), and
galleta (Hilapa jamesu) Broom snakeweed (Gutierrezia sarothrag) 1s the most common
shrub here with plains yucca (Yucca glauca) and cholla (Opuntia imbricata) occasional to
common This grama galleta grassland comprises about 20% of the RNA

Juniper 1s the domnant and typically the only tree on the shghtly steeper slopes,
which make up the remainder of the proposed RNA Shrub lLive oak (Quercus
turbinella) appears as a large shrub at the upper (southeast) end of the RNA Pinyon
(Pinus edulis) 1s reproducing successtully along the north facing washes near the east
boundary of the area but drops out where the slope flattens out below The grass mix
on the jumper slopes 1s similar to that found in the open grassland descnibed above, with
Bouteloua enopoda remaining dominant B gracilis more common sideoats grama (B
curnpendula) appeanng frequently, and Muhlenbergia torreyi appearning less frequently
Gutierrezia 1s less common 1in the woodland JUMO/BOGR HT prevails throughout

The several dry washes are dominated by rabbit brush (Chrysothamnus
nauseosus), along with apache-plume (Fallugia paradoxa), bnickellia (Bnckelhia
califorma) and occasional squawberry (Rhus tnlobata) Bouteloua curtipendula and B
enopoda are the principal grasses in these arroyos which also occasionally contain big
bluestem (Andropogon gerardu) and bush muhly (Muhlenbergia porteri) Vegetation

here probably 1s closest to Juniperus monosperma/Chrysothamnus nauseosus Fallugia
paradoxa habitat type JUMO/CHNA  FAPA HT) as descnibed 1n the hterature

A small population of grama grass cactus Pediocactus papyracantha, a New
Mexico Endangered plant and Federal candidate species occurs on one portion of the

proposed RNA No other threatened or endangered plants are known to occur on
Bernalillo Watershed

The following plant List was compiled from field observations on October 29
1986




Abbreviated Plant List tor Bernalillo Watershed RNA

Lann Name

GRASSES AND GRASS-LIKE PLANTS

Andropogon gerardn
Arnstida fendlenana
Anstda longiseta

ut a curtipendula

Bouteloua enopoda

Bouteloua gracilis
Bouteloua hirsuta
Eragrostis mntermedia
Hilana jamesn
Lycurus phleoides
Mubhlenbergia porten

Muhlenbergia torreyi
Poa anda

Sitanion hystrix
Sporobolus ¢ryptandrus

Stipa comata
Stipa neomexicana

Tndens pulchella

FORBS

Alhum sp
Aster bigelovn

Astragalus spp

Castilleja sp
Cirsium sp

Conyza canadensis
Cucurbita foetidissima
Engeron concinnus
Enogonum polycladon

Euphorbia sp_
Oreochrysum spimnulosus
Hymenopappus filifolius
Hymenoxys acaulis
Lesquerella rectipes

Leucelene encoides

Melampodium leucanthum
Penstemon sp

Salsola kah
Senecio longilobus
Solanum elaeagnifolium

Common_Name'

Big bluestem

Fendler three awn

Red three-awn
Sideoats grama

Black grama

Blue grama

Hairy grama

Plains lovegrass
Galleta

Wolftail

Bush muhly

Ring muhly

Plains bluegrass
Bottlebrush squirreitail
Sand dropseed

Needle and thread
New Mexican needlegrass
Fluffgrass

Onion

Bigelow aster
Milkvetch

Paintbrush

Thistle

Horseweed
Butfalogourd
Fleabane

Sorrell buckwheat
Spurge

Spinyleaf goldenweed
White-ragweed
Nostem rubberweed
Bladderpod

White aster

Plains blackfoot
Beard tongue
Russian thistle
Threadleaf groundsel
White horsenettle

Reference’

BD/MT

FS BD/MT
FS BD/MT
FS BD/MT
FS BD/MT
FS BD/MT
FS BD/MT
FS

FS BD/MT
FS BD/MT
FS BD/MT
FS BD/MT
BD/MT

FS BD/MT
FS BD/MT
FS

FS

BD/MT

EFS

BD/MT

FS

BD/MT
BD/MT
BD/MT
BD/MT

FS

BD/MT

FS BD/MT
FS

FS

FS

FS

FS
FS/BD/MT
FS

BD/MT

FS BD/MT
BD/MT




Sphaeralcea coccines
Stephanomena pauciflora
Verbena spp

Zinmia grandifiora

HALF SHRUBS SHRUBS AND TREES

Artemisia frigida
Atnplex canescens
Brickellia cahifornica
Chrysothamnus nauseosus
Coryphantha vivipara

Echinocereus sp
Euroua lanata
Fallugia paradoxa
Gutierrezia sarothrae

Juniperus monosperma
Nolina texana

Opuntia ar ula
Opunua clavata
Opunua engelmannn
QOpunta 1mbricata

Opuntia polyacantha
Pinus edulis

Quercus turbinella
Rhus tnlobata

Yucca glauca

Globemallow
Wirelettuce

Verbena

Rocky Mountain zinnia

Frninged sagebrush
Four-wing saltbush
Califormia brickelha
Rubber rabbitbrush
Coryphantha
Hedgehog cactus
Wintertat

Apache plume
Broom snakeweed
One-seed juniper
Beargrass

Pencil cholla

Club cholla
Engelmann pricklypear
Cholla

Plains pricklypear
Pinyon

Shrub live oak
Squawberry

Small soapweed

FS BD/MT
BD/MT

FS BD/MT
EFS

BD/MT
FS BD/MT
BD/MT
BD/MT
FS
BD/MT
BD/MT
BD/MT
FS BD/MT
FS BD/MT
BD/MT
BD/MT
BD/MT

FS BD/MT
BD/MT

FS BD/MT
BD/MT
FS BD/MT
BD/MT

FS BD/MT

'‘Common names used according to USDA Forest Service 1974 or Martin & Hutchins 1981
’FS = Bernalillo Watershed Transect Data Rocky Mountain Expenment Station USFS Southwest

Region Albuquerque 1982

BD/MT = observed by Bill Dunmire (The Nature Conservancy) and Molhe S Toll (Department of

Biology Umversity ot New Mexico) on October

29, 1986




Fauna

No rare endangered or sensitive animal species are known to inhabit this area
Mule deer are the only ungulates now using the area, but this 1s not considered
important deer habitat Ewvidence of black tailed jackrabbits 1s abundant There 1s no
perenmal “or open stream water on this RNA, and theretore riparian species are absent

The following amimal list was derived from the RUN WILD III computer-stored
data base (Lehmkuhl and Patton 1982 Patton 1979) from the following habatat types, for
Sandoval county, New Mexico

1 Pinyon junmiper senes

2 Plains grassland biome grama grass series
3 Plains grassland biome galleta grass series

These habitat types currently 1n the data base most closel

n the proposed RNA

Potential Animal List for Bernahllo Watershed RNA

Common_ Name

BIRDS

Bluebird mountain
Bluebird western

Chickadee mountain
Dove mourning
Falcon praine

Finch, house

Flicker, northern
Flycatcher ash-throated
Grosbeak black-headed
Hawk, ferruginous
Hawk red-tailed

Hawk sharp-shinned
Hummingbird black-chinned
Jay, blue

Jay, pinyon

Junco dark eyed
Kingbird Cassin s
Lark horned
Meadowlark western

Latin_name

Sialila currucoides
Sialia mexicana

Parus gambel

Zenaida macrourg

Falco mexicanus
Carpodacus mexicanus
Colaptus auratus
Myiarchus ciperascens
Pheucticus melanocephalus
Buteo regalis

Buteo 1amaicensis
Accipiter striatus
Archilochus alexandn
Cynanocitta cnistata
Gymnorhinus cyanocephalus
Junco hyemals

Tyrannus vociferans
Eremophija alpestris
Sturnella peglecta

y correspond to those occurring




Nighthawk common
Nuthatch pygmy
Omnwole Scott s

Owl short eared
Phoebe black
Pygmy owl, northern
Quail, scaled

Raven, common
Roadrunner, greater
Robin American
Shnke loggerhead
Siskin, pine

Solitaire  Townsend s
Sparrow black throated
Sparrow Brewer s
Sparrow chipping
Sparrow lark

Swift white throated
Tanager western
Thrasher Bendire s
Titmouse plain
Towhee brown
Vireo gray

Warbler black throated gray
Waxwing cedar
Wood-pewee western
Wren, Bewick s
Wren rock

MAMMALS

Badger

Chipmonk Colorado
Cottontail desert
Coyote

Deer mule

Gopher Botta s pocket
Jackrabbit black tailed
Lion mountain

Mouse brush

Mouse deer

Mouse hispid pocket
Mouse, northern grasshopper
Mouse pinyon
Mouse, plains pocket
Mouse rock

Mouse silky pocket

Chordelles minor
Sitta pygmaea

Icterus pansorum
Asio flammeus
Sayornis nigricans
Glaucidium gnoma
Callipepla squamata
Corvus corax
Geococcyx califormanus
Turdus migratorius
Lamus ludovicianus
Carduelis pinus
Myadestes townsend:
Amphispiza bilineata
Spizella breweri
Spizella passerina
Chondestes grammacus
Aeronautes saxatalis
Piranga ludoviciana
Toxostoma bendire
Parus 1nornatus
Pipilo fuscus

Vireo viginior
Dendroica migrescens
Bombyeilla cedrorum
Contopus sordidulus
Thryomanes bewickn
Saipinctes obsoletus

Taxidea taxus

Tamias quadnvittatus
Sylvilagus audobony
Canis latrans
Qdocoileus hemionus
Thomomys bottae
Lepus cabfornicus
Felis concolor
Peromyscus boyin
Peromyscus maniculatus
Peromyscus hispidus
Onychomys leucogaster
Peromyscus truei
Perognathus flavescens
Perognathus difficilis
Perognathus flavus




Mouse western harvest
Mouse white tooted
Porcupine

Rat banner tailed kangaroo
Rat Mernam s kangaroo

Rat Ord’s kangaroo

Shrew dwarf

Shrew Memmam s

Skunk striped

Squirrel golden mantled ground
Squirrel spotted ground
Squirrel rock

Squirrel white tailed antelope
Weasel long tailed

Woodrat Mexican

Woodrat Stephen s

Woodrat white throated

REPTILES

Lizard collared

Lizard sagebrush

Lizard side blotched

Lizard tree

Rattlesnake western diamondback
Whiptail little striped

Whiptail plateau striped

Reithrodontomys megalous
Peromyscus leucopus
Erethizon dorsatum
Dipodomys spectabilis
Dipodomys mernami
Dipodomys gordn

Sorex nanua

Sorex mermami
Mephitis mephitis
Spermophilus Jateralis
Spermophijus spilosoma
Spermophilus vanegatus

Ammospermophilus leucurus

Mustela frenata
Neotoma mexicana

Neotoma stephenst
Neotoma albigula

Crotaphytus collans
Sceloporus graciosus
Uta stansburana
Urosaurus ornatus
Crotalus atrox
Cnemidophorus 1nornatus
Cnemidophorus velox

10
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Geology

The Rio Grande depression a major north south trending basin 1n central New
Mexico 1s flanked on either side by uphifts Bernahillo Watershed lies on the eastern
border of this basin at the foot of the Sandia Mountains which have a core of
pre Cambnan rocks locally exposed at the surface and overlain by sedimentary
formations” ranging 1n age from Cambrian through Ternary (New Mexico Geological
Society 1952)

The area of the proposed RNA 1s underlain by alluvial deposits The southern
poruon consists of valley fill and alluvial fan matenal With decreasing elevation to the
north and west this matenial grades into terrace alluvium consisting of sand gravel, and
alluvial fan material Kelley and Northrop (1975) describe this area n detail and provide
a geological map

Sails

Undulating to rolling and hilly upland dissected by intermuttent drainages and
arroyos 1n the southeastern part of Sandoval County 1s categorized as Rough Broken
Land Embudo association (NMSU 1971 13) The soils predominantly classified as
fine loamy mixed and mesic Typic Haplustalfs are forming in unconsolidated old
alluvium which 1s coarse to medium textured and gravelly Generally soils of this
association are calcareous and have gravelly sandy loam or gravelly loamy fine sand
surface layers Expenence prior to 1950 indicates that the soils are highly subject to
erosion

&
=3
&

There are no known outstanding rights or nights-of way within the proposed
boundaries

Cultural
There are no known cultural resource sites within the RNA Cultural information

from similar areas nearby indicate moderate to high potential for presence of
archeological sites, usually 1n the form of surface lithic and ceramic scatters




IMPACTS AND POSSIBLE CONFLICTS

Mineral Resources

No known muneral resources exist in this area As of 6/19/59, the area was
withdrawn from muneral entry (Department Interior Withdrawal [EO 10355] BLM Sernal
No NM 034615) The RNA 1s covered by three exisung oil and gas leases No activity

concerming these leases has occurred Sufficient stipulations exist for protection of the
surface

Grazing

Livestock have been permanently excluded from the area since 1950 No impacts
or conflicts are expected as the area will remain closed to grazing The RNA has two
cross fences separating 1t into four pieces of unequal size The perimeter, delineated by
Forest Road 445 needs to be fenced to exclude unauthonzed livestock including cattle
and horses trom private and Pueblo Indian lands nearby Approximately 4 9 miles (7 9

km) of fencing at an estimated cost ot $14 700 in 1987 dollars) will be required to
complete the perimeter tence

1mber

This area 1s sparsely covered with pinyon-juniper woodland, primanly in stringers
associated with drainages Removal of firewood and any other forest products has not
been permutted since 1955 There are no commercial forest acres

Watershed Values

Bernalillo Watershed 1s located in the Middle Rio Grande Basin of New Mexico,
on the western slope of the Sandia Mountains and bench lands east of the community of
Bernalillo That portion contained within the National Forest 1s bounded by Caiion
Agua Sarca on the north and Cafion del Agua on the south Both drainages flow directly
nto the Rio Grande within less than 3 miles (4 8 km) of the forest boundary The
Bernalillo Watershed RNA is centrally located within the watershed Of the 4,422 acres
(1789 5 hectares) ot the Bernalillo watershed within the National Forest, the RNA

occupies approximately 1030 acres ( 412 hectares) The RNA compnses about 10 per
cent of the total watersrten (9 050 acres or 3662 4 hectares)

The candidate RNA lies within the larger Bernalillo Watershed Project which was
started 1n 1953 under the sponsorship of the Santa Fe-Sandoval Conservation Dastniet,
working with the Forest Service and the Soil Conservation Service Project work,
consisung of contour terracing, soil puting, and reseeding with nanve grasses mostly
above and outside the RNA, was completed 1n 1955 (USDA Forest Service, nd) The
value of the soil stabilization achieved by this project was demonstrated many times in

12 -
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later years when torrential rain storms tailed to cause floods and erosion that prevailed
on lands adjacent to the project area

Recreation _Values

Recreation use 1n this area 1s diverse and ranges trem jogging, hiking, and
horseback nding to nature study, tramming for competitive dog trials”, and pinyon picking
Those who use the area include residents near the forest toundary, and others who come
from tarther away All of the watershed within the National Forest 1s closed to ORV
travel except on designated roads Posting of the RNA penimeter and other appropnate
closure devices will help attain compliance ot the ORV closure within the RNA and will
not 1mpair recreation opportunities in areas outside of the RNA

Wildhfe and Plant Values

The Bernalillo Watershed RNA contains hnown populations of the grama grass
cactus Pediocactus papyracanthus (Engelm ) Bntt & Rose a New Mexico State listed
threatened and endangered (T & E) plant species The presence of this species which 1s
Very sensiive to overgrazing and other forms ot disturbance demonstrates that some
poruons of the RNA remain n an undisturbed condiion This provides a valuable
contrast to those portions which were highly disturbed during construction of erosion
control measures No T & E amimal species are known to occur in the area The
proposed RNA lLies within the Sandia Game Refuge

Wildemess, Wild and Scenic River, National Recreation Area Values

None ot the above congressionally designated areas have been proposed for the
Bernahillo Watershed RNA or vicinity

Transportation Plans

The entire watershed within the National Forest 1s administratively closed to
off-road travel An obvious management need for protection ot the RNA against
damage from ORV s is to post the RNA Forest Road 445 which circumscrnibes the
RNA can remain in place without adversely affecting the RNA

Uuhty Corndor Plans

A major electric power transmission line crosses the southeast portion of the
RNA Penodic maintenance inspections are conducted from a vehicle using a primitive
two-track road beneath the power hine This access may continue for actual repair needs
only Inspections can be conducted on foot
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MANAGEMENT PLAN

The Cibola National Forest Plan prescribes that there will be no harvest ot
firewood and no assigned grazing capacity on Research Natural Areas The prescriptions
also prohibit road or trail construction, new utihity cornidors otf-road vehicle travel, open
camptfires and recreational use if degradation results However non-motorized
dispersed recreation activities are permitted provided they do not sign ficantly modify the
area or threaten or impair the research or educational value of the area No flora
fauna or other materials may be collected other than for research approved by the
Station Director Further watershed treatment activities are not allowed within the RNA
until studies and determination are completed

1 Vegetanon Management

The Forest Plan provides that prescribed fire using planned and ‘unplanned
igninons  will be allowed on the Bernalillo Watershed RNA to maintain fire dependent
ecosystems Suppression action 1s hmited to the use ot hand tools, and fire retardant
chemicals must not be used unless necessary to protect life and property outside the
study area Vegetation manipulation 1s allowed only when necessary to preserve the
grama galleta steppe vegetation tor which the area 1s being studied

ADMINISTRATIVERECORDS AND PROTECTION

Administration and protection of the Bernalillo Watershed RNA will be the
responsibility of the Cibola National Forest The District Ranger Sandia Ranger
District Tyeras NM has direct responsibility

The Director of the Rocky Mountain Forest and Range Expeniment Stwation or his
designee will be responsible for any studies or research conducted in the area and
requests to conduct research in the area will be reterred to im He or his designee
will evaluate research proposals and coordinate all studies and research in the area with
the Distnct Ranger All plant and amimal specimens collected 1n the course of research
conducted 1in the area will be properly preserved and maimntained within umversity or
federal agency herbama and museums approved by the Rocky Mountain Station
Director

Records for the Bernalillo Watershed RNA will be maintained 1n the following
offices

Regional Forester Southwestern Region Albuquerque NM
Rocky Mountain Station Fort Collins CO

Cibola National Forest Albuquerque NM

District Ranger Sandia Ranger District Tiyeras NM
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PTLOT WATERSHED PROJECT CQMPLETION REPORT

SANDIA MOUNTAINS TRIBUTARIES
(Berizalilio Watershed)
Sandoval County, New Mexico

Jamuary 31, 1958

LOCATION AND DESCRIPTION

= “Tho project area is located in the Middle Rio Grande Basin of New
Mexrico on the Westei'n glope of the Sandia Mountains and bench lands east
of the community of Bernalillo. The project area is 9,050 acres of
which about 6,700 acres are in the flood source area, and 2,350 acres
are bottom lands in the Rio Grande Valley benefitted from the project,
Seme 50 farms make up the valley area which is all in private ownership,
Land ownership in the 6,700 acres comprising the flood source area is
divided as follows: National Forest, l,L22 acres; private and State,
1,608 acres; public domain, L69 acres; and Indian, 201 acrese

Principal crops grown in the farming area include small grain,

alfalfa, orchards, and viheyards. The New Mexico Timber Company, a
large producer of lumber and ties, has a saw mill at Bernalillo which
is the only industrial activity in this locality. Colored sec,;tions of

Figure 1, Generalized Use Capability Map, show the project area,

HISTQRY
The community of Bernalillo is one of the oldest settlements in
New Mexico, having been occupied by some of the first Spanish settlers,
Prior to that, Pueblo Indians lived in this locality. The AeTe& S.F.
railroad was built through: Bernalillo in 1880 and additicnal develop~
ment has occurred since thén adjacent to the railroad right~of~way.
During the development of the urban and surrounding famix;g area no

provision was made for the passage of flood runoff into the Bio Grande,
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WATERSHED PRO3LEMS (pre-project)

Heavy "downpours" of rain may occur on the watershed during the
stzer monthse digh intensity starms of short Suration produwoe flash
floods with high peaks but low volumes, These floods carry large quan-
tities of debris and sediment., Unusually heavy rains and serious flash
floods occur on the average of once in every three to five years, Prior
to project installation, runoff from the flocod source area flowed into
the valley, covering highways, streets, urban property, irrigated farm-
land, canals, and drains with water and sediment. Adobe buildings
which are prevalent in the developed area subject to inundation were
especially vulnerable to damage, |

Minor diversion works constructed at the lower end of the watershed
above the developed area several years prior to project installation
were enﬁirely inadequate since there was no suitable pdint for disposal

of flood runoff,.

PROJECT DEVELOPMENT

This project was designated by the Chief of the Soil Conservation
on August 25, 1953, as being eligible for Federal assistance in the in-
stallation of improvement measures under the Watershed Protection item
in the appropriation bill for fiscal year 1954, Initially, a ceiliné
of $500,000 of Federal expenditure was established for this projects

During the period from September 1953 to February 1954 numerous
meetings wers held by th_e Board of Supervisors of the Santa Fe~Sandoval
Soil Conservation District for the purpose of reaching an understanding
with all interests concerned regarding project development., Initially,
consideration was given to the inclusion of 10 floodwater retarding dams

in the work plan in addition to land treatment measures planned for



National Forest and privately~owned lands,

The sponsor was unable to obtain commitments for cost-sharing
funds needed to develop a work plan to include the ten structures
initially considered, Commitments were obtained for local cost-
sharing funds required to build one floodwater retarding dam and the
work plan was completed including this structure and other program

measures to be installed on National Forest and privately-owned lands.

PHYSICAL ACCQMPLISHMENTS

During the spring of 195l the Forest Service began constructing
stabilizing and sediment control structures and terraces on flat and
steep slopes on the upper watershed. Some contour furrowing and
pitting were also accomplished on this area. The Forest Service pro=-
gram also included continued exclusion of grazing on watershed lands
which had been in effect since 1950, Program installation on National
Forest lands was completed during the following two years except for
some minor maintenance work carried out in 1957.

Land treatment measures, including range improvement, erosion
control structures, land leveling, irrigation ditch and plpe line
construction were installed during 1955, 1956, and 1957.

These measures were installed with technical services available
through the regular program of the sponsoring soll conservation districte.

The floodwater retarding dam was built during the épring and
sumer of 1955 and has a flood retarding capacity of 300 acre-feet,

The project was completed during fiscal year 1957 exgept for pro-
gram evaluation which is scheduled to continue through fiscal year 1961.

Quantities of measures installed on National Forest and privately-
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owned lands and cost incurred through fiscal year 1957 are shown on
Table 1, Installation Cost for Total Program, dated January 2, 1958,
which follows, The only costs anticipated for fiscal years 1958 through
1961 -are those associated with program evaluation. Of the 14,638 shown
for program evaluation, $11,200 will be utilized during fiscal years
1958 through 1961 which indicates an expenditure of $3,438 on this ac~
tivity through fiscal year 1957, Of the §11,200 estimated cost of
program evaluation in future years, it is anticipated that the Soil
Conservation Service will utilize $10,000 and the Forest Service $1,200,
-Mos,t of the funds allocated to the Soil Conservation Service will be
used to reimburse the U, S, Geological Survey for inflow-outflow and
sedimentation observations to be made at the floodwater retarding dam.
The total Federal cost of the program, including evaluation activ-
ities, is estimated at $148,628 of which $83,916 will be utilized on

lands administered by the Forest Service,

Costs incurred by the Soil Conservation Service. exclusive of
those associated with program evaluation, amount to $51,999. Contribu-
tions made toward program costs by local interests on "AM and "B"
measures immediately prior to and during project installation, amount ;
to $48,72) which represents about 49 percent of the cost of measures |
installed on non-Federal lands. The total Federal and non-Federal cost
of program installation and evaluation is estimated at $185,502,

The program on both National Forest and privately~owned lands was

carried out essentially as planned,

BENEFITS

When the work plan was developed, it was estimated that the program



Sandia Namtain Tridutaries TABLE T-

project: _{Bermalillo Fatershed) INSTALLATION COST
State: e FOR Total Progres . Date Jmuary 2, 1958
gte:  Bow Mexlee | . -
{,— T Estimoted  Cost
| No. lo Non- .
. Meoasures Unit be Faderal Federol Private Total
Appliod Public
A-Measures Primarily for Flood Prevention :
: Soil Conservation Service -
Floodwater Retarding Btructure ook 1 8 L3,999 $6,900 $16,500 $ 67,39
5CS- Subtotal ¢ 13,999 $6,9500 416,500 $ 67,39
Forest Service
Stabilising & Sediment Cantrol Meemires Btruecture Inok Lo $ 3,726 ¢ 3,726
Ztabilizatian of Critical Runoff and Sodimemt
Produoing Areas:
. Bpooiel Purposs Torraces (Flat Slapol; Xile sh.5 9N 35,971
t Speoial Purpose Torrgoes (Flat Blopes (Eatntontnoe Work) ?,500 500
: Speoisl Purpose Terraces (Bteep Sleopos) Mile [ 12,779 »,779
Beregetation (Woody Plantings) Aore 30 2,700 2,700
Revegetation (Grasses) Acre B0 225 225
Gully Caatrol Aore 376 5,605 5,605
FS-Subtotal $ 65,506 $ 6,50
Totol A- Measures $109,505 85,900 $35,500 $132,905

B-Meosures - for conservation of watershed londs that contribufe directiy to flood prevention
Sotl Conservation Service

Land Lswad ing Aore 154 $ 9,20 $ 9,20
Tenoing Mile 2.6 1,300 1,300
Irrigation Pipe Lines L.P. ne2
&mall Irrigetion Struwtures Boh 39 780 780
Inproved Water Application Aore L8 200 200
Ditoh Comstructicm Mile 1.2 150 150
Range Improvemsnt Aore &80 680 680
Irocian Cantrol Btruoteures Eneoh 2 500 500
_ SCS-Subtotai - . 013,!.71;-5/ § 13,474 '
Forest Service
Orasing Control
Fences (Rtemﬂ:rmtim) Hile [ 9 5,92 ¢ 5,9k
+  Remge Dovelopment end Improvemont
Caatour Purrowing (Pitting) Aara 1,182 5,550 5,550
Contour FPurrowing (Chieeling) Aore 3k 1470 1,L70
Sooding Gresses Aore 1,230 1,0 1,041
©_FS- Subtotol . $ 13,985 3 13,965
Total B- Measures $ 13,965 013,474 .. 27.k59
Tolal A ond B8 Meosures . - 8123,L50 86,900 $29,97L $160, 364,
FacliTating Meosures ) - 2/ .
Pragiom € fion SCS & TS ¢ 1L,6% $ 1,638
Werk Plan Development SCS 8,000 - 8,000
¥orx Flan Development FS 2,500 2,500
|+ Summory s )
“'3i Watershed Profection_Program SCS . $ 64,712 $6,500 _$29,97L ~4101,586
Totai Wolershed Protection Progrom FS . $ 83,916 $ 83,916
373 Total Woltershed Protection ' 1.8, 628 86,900 $29.974 $185,502
v STme [yt vb S—— - —
vty Program (SCS) i M 625 1: M &
e —_—— — e e v =
-3 Program  (FS) i i i 7
FItrinmea s az i rer ”~ XEIRER
Faig Progra(Bxtension Service) $ 1,180 31,180 $ 2,30
3 Tirated that $2,750 of thls snowat will be provided by ACP Cost Sharing Assistauce vaiTes sTATES
oobome ooses _ PTFARTALAT OF AsmicwLTYRE
- n ~’ #1,925 Fs. so1L con vaTiow BRsvice

Alpvewomevs. & 2
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would provide flood damage reduction benefits and conservation benefits
in the amounts of $9,990 and $3,L60 respectively, As a result of the
recent construction of the four-lane highway (U.S. 85) across the former
floodplain below the floodwater retarding structure, the value of lands
adjacent to the highway in the protected zone has increased immensely
for use as business property. Also, the cost of /drainage structures
under this new highway was reduced by as much or more than $20,000,

The A.Te& S.F. Railway which experienced frequent delays in traffic
through this zone prior to the construction of the dam and installation
of other program measures, has not had similar experiences since the
program was installed,

The flood threat to valuable farmland, urban property, the railroad,
roads and associated property has been removed and it would appear that

original benefit estimates were highly conservative,

TECHNICAL EVALUATION

The land treatment measures installed on upper watershed lands by
the Forest Service have demonstrated the effectiveness of the measures
in improving vegetative cover, reducing erosion and éediment movement
downstream into the floodwater retarding structure and areas not pro-
tected by the retard dam, The overall project has served as a "piloth
project in the truest sense ‘of the word since people have came to the
area from all parts of the State {o view the structures and measures
established, It has helpéd in developing interest in the P.L, 566
small watershed program and served as a training vehicle for Soil Con-

servation Service and Forest Service personnel and the local sponsor in

program planning and execution. It is the general consensus that a well
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balanced prozram was installed that will provide lasting benefits in

the years to come,

EVALUATION OF LOCiL COOPERATIUN

The Board of Supervisors of the Santa Fe~Sandoval Soil Conservation
District has provided outstanding leadership in carrying this project
forward to campletione

During public meetings project objectives were explained and agree-
ment was reached on the program which local interests could support with
cost-sharing funds, Monetary contributions toward the construction cost
of the floodwater retarding structures were made by the A.T.& S.F. Rail-
way and New Mexico Timber Companye. The City of Bermalillo executed é
joint agreement with the Samta Fe~Sandoval Soil Conservation District
to assume maintenance responsibility for the structure,

The sponsor experienced considerable difficulty in obtaining an
easement on one piece of property required for the dam and reservoir
site, Local interests worked together in resolving this problem.

The district supervisors and people throughout the area benefitted
are pleased with the project as completed, No runoff into the retard-
ing structure occurred during 1957, but in 1956 the structure controlled
rumoff from a storm that ocgurréd on July 19th which would have caused
extensive damage had not the structwre been in place te provide pro-
tectione

Land treatment and stabilization measures installed on National

Forest lands have performed very satisfactorily with a minimum amount

of maintenance,
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PILOT VATERSHED PROJECT

COMPLETION REPORT
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SANDIA MOUNTAINS TRIBUTARIES
(Bernalillo Watershed)

OF THE RIO GRANDE WATERSHED

Sandoval County, New Mexico




The Bernalillo "Land Treated®
Watershed in Action

by

E. J. Dortignac, Leader, Forest Service,
Albuquerque Unit, Rocky Mountain Forest
& Range Experiment Station, Forest Service

and

Harlan Johnson, Ranger, Forest Service s
Tijeras District, Cibola National Forest

On July 27, 1955, the Bernalillo watershed was subjected to a series of
intense rainstorms. These storms occurred during three distinet or separats
periods:

Time Interval Duration

3:4L0 AM to 7:00 iM - 3 hours and 20 minutes
12:00 Noon to 1:00 P - 1 hour

3:30 FM to L:35 PM - 1 hour and .5 minutes

Yet, 96 percent of the total rainfall occurred in four hours! time: 1)0
minutes in the first storm; 60 minutes in the second; and 4;0 minutes in
the final storm period as shown in Table le

Antecedent rainfall (measured by the recording gage) during June and July
is given in Table 2, The June 13th and July 11th storms were the largest
sumer storms between May 195 and July 26, 1955 » occurring on the treated
Bernalillo watershed, A memorandum by Ranger Harlan J ohnson, dated July

13th, reports his examination of the watershed shortly after the July 11th
storm,

The July 27th storm which fell between 3:40 and 7:00 AM was the same storm
that caused more than 1 million flood damage in the Albuquerque flood
plain zone, As shown in Table 1, the high intensities occurring in the
Tirst storm burst of one hour's duration accounted for 0,66 inch of rain,

" Another high intensity period occurred between 12 noon and 12:45 FM account-
ing for three-fourths of an inch of rainfall,

Some idea of the rainfall pattern by storm periods over the treated and un-
treated watershed on National Forest land is given in Table 3,

A map of the Bernalillo watershed showing rain gage locations follows

Table 3,
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The approximately 1,300 acres of National Forest land treated with terraces s
pitting and chiseling proved very effective during this July 27th storm
period. Very little surface runoff reached the partially constructed Soil
Conservation Service Dam, The runoff (less than two acre feet) that
reached the dam was contriouted from a small area directly above this struce
ture; the major portion, no doubt, from the channel itself,

Between 2 and 2:30 PM, it was estimated that the maximum discharge of any
of four drainages (arroyos) was about 10 second-feet, None of this flow,
however, reached the dam; being absorbed in the channel sands and gravel in
transit downstream. All of the runoff in the drainages originated in the
Front Range above the treated mesa land, No surface runoff was contributed
from the treated mesa land nor from the steep terraced foothills during any
rain falling on July 27th.

A birds-eye view of the effectiveness of the structures in holding back
runof f water is shown in Figure 2 (Completion Report), A close-up view of
terraces partially filled with water on the steeply sloping land of the
foothills is given in Figure 3 (Completion Report), 4 close inspection of
these structures between 1 and 1:30 PM after the second storm period indi-
cated they were very effective in holding back all of the water that fell
on this treated zone., There were no failures in the examined terraces and
it was estimated that an additional inch of rainfall could have been saf ely
stored, The maximum depth of standing water measured in these terraces was
15 inches and in a few terraces ohly a few inches depth of water remained,
It was noted that runoff occurred between terraces (untreated zone) in about

In checking the performance of structures on the lower mesa land between
1:30 and 2:30 PM a number (about 10) structural failures (mainly terraces)
were noted. In most cases, the cause of failure was due to inadequate earth-
fil} on downslopes or inability to remain on the contour. Most failures
occurred adjacent to the road resulting in water flowing down the road sy s~
tem. However, this runoff water was trapped in the lower elevation terraces,
We were able to check all of the "breaks" by hand shoveling within less than
one~half hour, which emphasizes the minor extent of damages,

Standing water in terraces between 1:30 and 2:00 PM measured from 8 to 15

inches in depth but the most frequent depth of water varied between 11 to
13 inches,

Standing water in the small basins or pits prepared with the eccentric
disc varied from 1 to 2-1/2 inches between 1 PM and 2 PM with the average
depth about 1-3/l; inches (Figure } - Completion Report). An idea of the
infiltration rate in these pits is given by the depth of soil wetting in
the pits as contrasted to intervening untreated mesa land. The average
depth of wetting on the untreated land was about 8 inches ; whereas, moisture
Penetrated about 7 or 8 inches below the soil surface in the pits. In
other words, the infiltration rate in the pits almost equalled that on un~
treated land. In addition, pits held from 1-1/2 to 2 inches additional
water, It may be well to mention here that depth of moisture penetration
in the pits was effected by rainfall antecedent to the July 27th storm,
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The disc pitted Zone was filled to near capacity immediately following the
second storm period and could have held only a little more water, However,
by 3:30 PM, two hours and a hair later, these small basins were able to hold
an additional 0,38 inch of rain that fell in one hour's time at intensities
of 1.k, 0.6 and 0.2 inches per hour (see Table 1),

taken about one-half hour after termination of the second storm period cone
trasts the performance of these two types of treatment, Pits shown between
the chiseled zone held between 1 and 2 inches of water and were unable to
temporarily store much liore water at this time, In contrast, the "chiseledt
s0ll prepsred with a "ripper" (similar to a subsoiler) hag absorbed all of
the rain ang runof f water and wags in a position to absorb additional quanti-
tles of water, The high rate of water absorption in the chiseled soil is
further evidenced by the depth of moisture penetration as measured between
1:30 and 2:15 py, Moisture in ‘chiseled soil penetrated from 13 to 17 inches
below the soil surface with the most Trequent depth encountered between 1y
and 15 inches, The soil was extremely porous ang it easily absorbed the
high intensity rain occurring later in the afternoon,

To date, there has been no evidence of sealing of the soil surface on chiseled
areas through rainfall impact. A4s shown in Tables 1 and 2, a considerable
Portion of the July rainfall has been received at high intensities,

It should be mentioned, here, thet one of the main Teéasons why the land treat-
ment measures are. performing so well on the Bernalililoe watershed is due to re-
moval of livestock from the watershed in 1950, Protection from grazing during
the past five years has resulted in an increased Porosity in the surface soil,
" The porous nature of the upper inches of soil was extremely apparent while
walking over the area after the second and third storm Periods,

Under grazing by‘livestock, the upper inches of s0il wenld become compacted
with reducegd infiltration rates, capacities of pits and terraces would be
reduced and chiseled areas might become sealed at the surface, reducing
their effectiveness, ‘ '
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Table 1, Bernalillo Watershed Rainfal] Intensitieg
on Jl]ly 27, 19 °

Rain Gage No, 1 - Recording

: ¢ Amount ¢ Cumul,: Cumnul,
:___ Duration : of : Ihtensity ¢ Storm . Daily
¢ _iins, Hrs, : Ppt, : Total : Total
In, In./Hr, In, In,

3:40 4 - '
3:L2 4 2 «033 11 3.30 o1l o1l
3:50 A 8 ol3 005 «38 <16 16
Lz25 4 35 o58 022 38 38 .38
L:,0 4 15 25 015 <60 «53 <53
h:bs A 5 008 013 1-56 .66 .66
6:00 A 75 1.25 «50 o] 1.16 116
Y:OO A 60 1.00 009 -09 A 1025 1'25
5 »08 017 2.0 o17 1.2
10 017 623 1.38 o] 1.65
15 025 210 o440 .50 1.75
le 17 013 o (7 63 1.88
5 008 412 lohh .75 2.00
15 625 «05 «20 «80 205
20 «33 205 «15 «05 2,10
10 17 »10 +60 210 2,20

10 17 023 1.38 *33 2,43

TR e ey e ey e



Table 2, Bernalillo Watershed Rainfall Intensities by Storms
(6/1/55 to 7/27755)

Rain Gage No, 1 = Recording

: ¢ Amount : Cumul,
Time : Duration : of : Intensity : Storm
: Mins, Hrs, : Ppt, ¢ Total
In. In/hr. In.c
1955
June 13
6:55 P :
7:08 P 13 Q217 .12 055 ¢12
7:39 P 31 <516 008 «15 <20
7:47 P 8 »133 010 <75 30
7:58 P 11 2183 « 06 032 «36
8:05 P 7 .117 .06 .51 .lLQ
8:10 P 5 .083 ¢03 «36 NIt
8:15 p 5 083 «05 +60 .50
July L
2:30 P
2:L0 P 10 167 «18 1,08 .18
July 6
1:50 P
2:20 P 30 o500 «05 ol0 05
2:45 P
3205 P 20 0333 « 02 306 307
July 11
1:25 P
1:35 P 10 0167 L0 2.0 <40
1:40 P 5 083 «10 1,20 50
July 1L
3:L0 P _
3:45 P 5 »083 .15 1,80 ol5
3:50 P 5 083 05 60 20
July 18
10:45 P
10:50 P g .083 020 2.40 20
July 25 !
g:10 P

8:20 P 10 «167 206 «36 006
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Albuquerque, New Mexico
February 18, 1957
ANNUAL REPRT
EVALUATION STUDIES
SANLCTA MOUNTAINS TRIBUTARIES (BERNALILLO WATERSHED)
of
The Rio Grande Watershed, Sandoval County, New Mexdico .

This is the report for 1956 on evaluation studies being carried out on the
Sandia Mountains Tributaries,

Structural Measures

A1l structural measures that were planned have been constructed. This in-
cludes one earth fill floodwater retarding dam, with a four wire barbed

wire fence around the dam and emergency spillway, and a mesh wire screen
around the ungated riser to prevent clogging of ports where the water enters.
A Stevens water-stage recorder has been located near the riser at the inlet
end of thne principal spillway. Seven rain gages have been located on the
watershed area or very near the boundary of the area, Five of the gages are
standard type and two are recording type. The U, S. Forest Service owns four
of the gages, three standard and one recording, while the Soil Conservation
Service owns the other three. All of the gages are read, and rainfall data
tabulated by Soil Conservation Service personnel,

A permanent grid system has been established on the reservoir area so that
accurate amounts of water and/or sediment can be determined when desired.

Information and Bvaluation

The U. 5. Geological Survey, under an agreement with the Soil Conservation
Service, has performed the following items of work during the past year in
connection with the information and evaluation studies.,

1l. Checked, maintained and operated the Stevens Water Level Recorder and
supplied the necessary charts for it.

2, DMeasured the discharge at the outlet of the dam and related the actual
discharge= to the theoretical discharge.

3, GComputed inflow into the reservoir from the water level recorder graph
and reservoir capacity taole, and prepared hydrographs, field data and
forms as requested.

L. Constructed a sediment-load station on the outlet end of the principal
spillway, and obtained inflow and outflow samples to determine trap
efficiency of the reservoir,.

The recording of evaluation information has thus been started.

A




A report on a storm which occurred July 19, 1956, has been sent previously,
This report covered the damage done and what probably would have been done
had not the installation been made, It also gave amounts of rainfall, run-
aff and sedimentation that occurred, This is the only storm of any conse~
quence that has occurred on the watershed since the works were completed,

Land Treatment Measures

OF the total of L.l square miles of area in the watershed » approximately

2.0 square miles were treated with various types of land treatment mneasures,

The remaining 2.1 square miles were not suitable for treatment. All of the

land treatment was done on Forest Service land by the Forest Service,

The various measures and the approximate amounts of each are as followss:
S‘tabilizing Stmctures @ 6 % 0 0 @ € @ o e o Lllo each

Woody Plantings o v o o 0 o o o o o o o o . 30 acres

Terraces (flat slope) - & & v o v v v o o o 5Lo5 miles |
Terraces (steep S10PE) « o o o o o o o o o o 6 miles

Revegetation (grasses) o o o o o o o o & » « 80 acres
GUlly Control o e o o o o 6 o o o o o o . . 376 acres
Pitting ® e e a0 v o0 s 000 6 s o oo 1153 acres
Chiseling o & o ¢ v o ¢ v oo a0 v v o 4 o 37h acres
Seeding Grasses . . o v v v v o 0 0 . .. o 1230 acres
FEnCesS o o ¢ o o o o ¢ « o« o 0 o o o o o o . 6 miles

The Forest Service maintains total exclusion of livestock on all of its land
on the watershed which amounts to 3,0 Square miles out of the total of L.l,

The grass in the reseeded and revegetated areas has made satisfactory growth,
however, and the other measures were no doubt effective in retarding the run-
off. The only storm of any consequence on the watershed since the works have
been completed produced a rainfall of 1.87 inches (avge) in one hour over the
entire area and the runoff was 0,29 inches. If the land treatment work had
not been done, the runoff would have been much greater. In addition to the
land treatment measures enumerated, the Forest Service has established nine
range transects and a number of camera points. These transects are marked
with steel stakes so they can be located. The transects are installed in
various areas so that the effects on vegetation of different kinds of land
treatment can be checked and compared with vegetative conditions in areas
that were not treated. v




-3 -
Maintenance \

A small amount of damage was done the first year of operation to some of the
land treatment measures, such as stabilizing structures, terraces and gully

plugs. The damages were not severe » however, and immediate repairs were made
by the Forest Service,

A small amount of erosion has occurred on the side slopes of the retarding
dam, but not enough to warrant maintenance work at the present time, A hole
has been made at the outlet end of the principal spillway by the discharge
of water through it., This was expected however since the outlet is of the
cantilever type. It is impossible to say at the present time how far this
will head-cut back towards the dam and at what rate. The condition will be
observed closely, however, and if it appears to be progressing and increasing
in size too rapidly, maintenance measures will be taken by the District,

Conclusion

We are of the opinion the project has proven satisfactory thus far., The
watershed is typical of others within the State on which we work in respect
to size, soil conditions, and vegetative cover, We are therefore very much
interested in securing the type of information we are now getting from this
station, I% is not only of value to the Soil Conservation Service and the
Forest Service, but to many other agencies as well,




Albuquerque, New Mexico
February 7, 1958

Prepared by:
Fletcher L. Short,
Engineer, SCS

ANNUAL REPORT
EVALUATION STUDIES

SANDIA MOUNTAIN TRIBUTARIES
(Bernalillo Watershed)
of
The Rio Grande Watershed, Sandoval County, New Mexico

This is the report for 1957 on the evaluation studies of Sandia Meuntain
Tributaries (Bernalillo Watershed) Pilot Watershed Protection Project in
New Mexico. The first annual evaluation report for this project was
submitted for the calendar year 1956, A special storm report was also
submitted in July 1956,

Structural Measures

All structural measures that were planned have been constructed, They
were described in the report for 1956.

Land Treatment Measures

Of the total of 4.1 square miles of drainage area in the watershed, approx-
imately 2.0 square miles were treated with various types of land treatment
meagures. The remaining 2.1 square miles were not suitable for treatment.
All of the land treatment was dome on Forest Service land by the PForest
Service, Land treatment measures were described in the report for 1956,
The Forest Service continues to maintain total exclusion of Ilivestock on
all of its land on the watershed which amounts to 3.0 square miles out of
a total of 4.1 square miles.

Informatior Evaluation

The U. S, Geological Survey, under an agreement with the Soil Conservation
Service, has performed the following items of work since the project was
completed,

1. Checked, maintained, and operated the Stevens Water Level Recorder,
and supplied the necessary charts for it.

2, Measured the discharge at the outlet of the dam and related the actual
discharge to the theoretical discharge.

3. Computed inflow into the reservoir from the water level recorder graph
and reservoir capacity table, and prepared hydrographs, field data,
and forms, as requested, .

4. Obtained inflow and outflow samples to determine trap efficiency of
the reservoir.
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Only a very small amount of runoff occurred from the draiumage area into
the reservoir in 1957. Personnel of the Geological Survey on two or
three occasions during the y=zar succeeded in measuring some very small
zmounts of inflow and outflow. Results have not yet been submitted, but
it is believed they will not show any worth while data for 1957,

The information being submitted at this time was compiled for the year
1856, and is based on surveys made by the Soil Comservation Service, and
measurenents made by the Geological Suzxvey. It was not available at the
time the previous report was made, so 1s being submitted now,

Maintenance

The Forest Service has maintained the land treatment measures constructed
on its land. Such measures as stabilizing structures, terraces, water=-
spreading dikes and gully plugs, are in good condition.

There is no damage to the retarding dam that would warrant maintenance
work at this time. -

Cor.clusion

A start has been made in obtaining precipitation, runoff, sedimontation,
and trap efficiency data. As time goes on, this will become increasingly
more valuable to us in the planning offlood control and watershed pro-
tection projects. '

The lznd treatment practices have been successful, and grasses im the
reseceded areas have made a good growth.




Albuquerque, New Mexico
February 7, 1958

Prepared by:
Fletcher L. Short,
Engineer

EVALUATION STUDIES

SANDIA MOUNTAIN TRIBUTARIES
{(Bernalillo Watershed)

Bernalillo PFloodwater Retarding Dam No. 1

SUMMARY

Date O0f SUTVEY & o » o o o o 06 6 o o o o o o o o January 9, 1957

Original Capacity of Reservolr o o o ¢ o o o « « 320 Ac, Ft.

PeriOdOfRecordooooasooaoaoooon 1o75YearS

Inflow to Reservoir to Date o o o o o« o o o o » 73.7 Ac. Ft,

Sediment Inflow ©o Reservoir, to Date o o o o ¢ L1L.OY Ac. Fio

Sediment Inflow to Reservoir, to Date .+ o « o.o 16,0 percent of Total

Volume

Sediment Deposited in Reservoir Between Surveys 11.40 Ac. Ft.

Sediment Deposited in Reservoir Between Surveys 24,339 Tons

Accumulative Deposition to Date . o = s o « s » 11,40 Ac. Ft.

Accumulative Deposition to Date . « ¢ o o s o s 24,339 Tons

Sediment Carried Through Principal Spillway,

to Date

L] L] ° L] @ ° ° € e ® L4 [ 4 e 9 e L] @ L] .29 Ac. Ftﬁ

Sediment Carried Through Principal Spillway,

to Date

¢ © 6 & e © & © e 6 © e © & e © e ¢ 613T0n8

Trap Efficiency of Reservolr o o« ¢ » ¢« s o ¢ s o 97.5 percent-

Capacity Loss to Sediment, to date « » o o » o« o 3.36 percent

Rate of Deposition in Reservoir : ¢ o o s« o o o 1,60 Ac. Ft. per Sq.

Mi. per Year

Rate Delivered to Reservolr « » « o« » s o « « » 1.63 Ac, Ft. per Sq.

Mi, per Year

Average Dry Weight of Sediment o o ¢ « ¢ s ¢ » o 98.05 Lbs. per Cu. Ft.

Total precipitation for 1956 is not known. The data shown above resulted

almost entirely from the runoff from one storm which produced 1.87 inches
rainfall within one hour.
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SANDIA MOUNTAINS TRISUTARIES (BERNALIILO WATERSHED) PROJECT

Anzliyses by Geological Survey,
United States Department of the Interior
(parts per million)

L430RATCORY NUMBER

34290 & 3L291 : 34293 = 3L292 3L29L

*a O% o
eo a3 on

* v wo
°s o0 oo
®e ot \ae

Date of collection

7715756 7/20/56 " B/2/56 872756 572755
§:L0 pm 2:00 am L:55 pm 9:30 pm 5:L0 pm

Cale.um (Ca) 6 ®0000©020000@®
Magnesium (Mg) eescvcscsss
Sodium (Ha) eeceoceccscavos

Dissolved Solids

Residue on evaporation

at 180° C ceveesccecons
Hardness as CaCO3 peeccoe
Specific Conductance

(michwomhos at 259C) see
PH cevacceccovovsssscacan
Percent Sodium ceecscecne
Sodium Adsorption Ratio ..

i 38 39 sl 58
SeT 3.8 5.0 642 6.2
8.1 766 6.0 13 9.0

206 176 183 248 272
134 110 118 160 170
288 253 260 362 397
7.8 83 7.8 8.3 8.0
12 13 10 15 10
o3 o3 o2 o5 o3

Lzb. No. 31290, Location:
near Bernalillo, N.M.
Watershed) Projects

Lab, No. 34291. Location:
near Bernalillo, N.M.
Watershed) Project.

Lab. No. 34293. Location:
near Bernalillo, N.M,
Watershed) Projecte

Lab, No. 34292. Location:
near Bernalillo, N.M.
Watershed) Projecte

Lab. No. 3429, ILocation:
near Bernalillo, N.M.

Piedra Lisa Arroyo (Bernalillo Reservoir No. 1)
Sandia Mountain Tributaries (Bernalillo

Piedra Lisa Arroyo (Bernalillo Reservoir No. 1)
Sandia Mountain Tributaries (Bernalillo

Piedra Lisa Arroyo (3ernalillo Reservoir No. 1)
Sandia Mountain Tributaries (Bernalillo

Piedra Lisa Arroyo (Bernalillo Reservoir No, 1) .

Sandia Mountain Tributaries (Bernalille

Piedra Lisa Arroyo (Bernalillo Reservoir No, 1)
(Inflow from south tributary.) Sandia Mountain

Pributaries Project (Bernalillo Watershed).

UNPUBLISHED REC(RDS, SUBJECT TO REVISION

L4
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NEW MEXICO NATURAL HERITAGE PROGRAM
UNIVERSITY OF NEW MEXICO
2500 Yale Blvd. SE, Suite 100
Albuquerque, New Mexico 87131-1091
(505) 277-1991 « FAX # (505) 277-7587

January 6, 1993

Jim Hibbets

Cibola National Forest
10308 Candelaria, NE
Albuquerque, NM 87112

RE: Research Natural Area Boundary Review
Dear Mr. Hibbets,

Attached is the boundary descriptions for the proposed Little Water Canyon and
Bernallio Watershed RNS’s for your review, and a prototype of the Legal Description
Review form required to complete the Establishment Reports. Please forward the
completed Legal Description Reviews directly to Reggie Fletcher, Regional Ecologist,
USES, 510 Gold Ave., N.W., Albuquerque NM. If you have any questions, please
contact me.

Sincerely,

Esteban Muldavin
Ecologist



A boundary description of the proposed Bernalillo Watershed RNA is as follows:

Beginning at a point where State Highway 44 intersects U.S. Forest Service Road a
distance more or less of 445 at lat. 35 deg. 18 min. 7 sec., long. 106 deg. 28 sec. 22 min.,
the beginning point for this tract;

THENCE, S 20 E, following U.S. Forest Service Road a distance more or less of 6,240 ft
to a point at lat. 35 deg. 17 sec. 9 min., long. 106 deg. 28 min. 31 sec.;

THENCE, S 20 W, following said road a distance more or less of 1,345 ft to a point at lat.
35 deg. 16 sec. 57 min., long. 106 deg. 28 min. 37 sec.;

THENCE, West, following said road a distance more or less of 625 ft to a point at lat. 35
deg. 16 sec. 58 min., long 106 deg. 28 min. 44 sec.;

THENCE, S 42 W, following said road a distance more or less of 490 ft to a point at lat.
35 deg. 16 sec. 53 min., long 106 deg. 28 min. 48 sec.;

THENCE, S 22 E, following said road a distance more or less of 1,020 ft to a point at the
intersection with U.S Forest Service Road 445a at lat. 35 deg. 17 sec. 14 min., long 106 deg.
28 min. 14 sec.;

THENCE, S 6 W, following said U.S. Forest Service Road 445 a distance more or less of
230 ft to a point at lat. 35 deg. 16 sec. 42 min., long. 106 deg. 28 min. 45 sec.;

THENCE, S 84 W, following said road a distance more or less of 660 ft to a point at lat.
35 deg. 16 sec. 40 min., long. 106 deg. 28 min. 53 sec.;

THENCE, S 28 W, following said road a distance more or less of 525 ft to a point at lat.
35 deg. 16 sec. 36 min., long. 106 deg. 28 min. 53 sec.;

THENCE, N 55 W, following said road a distance more or less of 6,400 ft to a point at lat.
35 deg. 17 sec. 13 min., long. 106 deg. 29 min. 55 sec.;

THENCE, N 28 E, following said road a distance more or less of 1,180 ft to a point at lat.
35 deg. 17 sec. 25 min., long. 106 deg. 29 min. 51 sec.;

THENCE, N 26 W, following said road a distance more or less of 1,840 ft to a point at lat.
35 deg. 17 sec. 40 min., long. 106 deg. 29 min. 59 sec.;

THENCE, N 77 E, following said road a distance more or less of 230 ft to a point at lat.
35 deg. 17 sec. 40 min., long. 106 deg. 29 min. 60 sec.;

THENCE, N 14 W, following said road a distance more or less of 790 ft to a point at lat.
35 deg. 17 sec. 48 min., long. 106 deg. 29 min. 57 sec.;

THENCE, N 86 E, following said road a distance more or less of 300 ft to a point at lat.
35 deg. 17 sec. 48 min., long. 106 deg. 29 min. 54 sec.;

THENCE, N 6 W, following said road a distance more or less of 790 ft to a point at lat. 35
deg. 17 sec. 57 min., long. 106 deg. 29 min. 54 sec.;

THENCE, N 39 E, following said road a distance more or less of 425 ft to a point at lat.
35 deg. 17 sec. 53 min., long. 106 deg. 29 min. 51 sec.;

THENCE, N 82 E, following said road a distance more or less of 1,080 ft to a point at lat.
35 deg. 17 sec. 58 min., long. 106 deg. 29 min. 41 sec.;

THENCE, North, following said road a distance more or less of 330 ft to a point at lat. 35
deg. 18 sec. 2 min., long. 106 deg. 29 min. 40 sec.;

THENCE, S 88 E, following said road a distance more or less of 330 ft to a point at lat. 35
deg. 18 sec. 1 min., long. 106 deg. 29 min. 35 sec.;

THENCE, N 8 W, following said road a distance more or less of 1,350 ft to a point at lat.



35 deg. 18 sec. 15 min., long. 106 deg. 29 min. 37 sec.;

THENCE, East, following said road a distance more or less of 425 ft to a point at lat. 35
deg. 18 sec. 15 min., long. 106 deg. 29 min. 31 sec.;

THENCE, S 41 E, following said road a distance more or less of 400 ft to a point at lat.
35 deg. 18 sec. 12 min., long. 106 deg. 29 min. 27 sec.;

THENCE, East, following said road a distance more or less of 755 ft to a point at lat. 35
deg. 18 sec. 12 min., long. 106 deg. 29 min. 16 sec.;

THENCE, N 26 E, following said road a distance more or less of 295 ft to a point at lat.
35 deg. 18 sec. 13 min., long. 106 deg. 29 min. 13 sec.;

THENCE, East, following said road a distance more or less of 525 ft to a point at the
intersection with State Highway 44 lat. 35 deg. 18 sec. 14 min., long. 106 deg. 29 min. 7 sec.;
THENCE, S 60 E, following State Highway 44 a distance more or less of 1,640 ft to a point
at the intersection with U.S. Forest Service Road a distance more or less of 445 ft at lat. 35
deg. 18 sec. 7 min., long. 106 deg. 28 min. 22 sec., the point of beginning of said tract.




DESIGNATION ORDER

By virtue of the authority vested in me by the Secretary of Agriculture under regulations
at 7 CFR 2.42,36 CFR 251.23,and 36 CFR Part 219, I hereby establish the Bernalillo
Watershed Research Natural Area (RNA). It shall be comprised of approximately 990
acres of land in Sandoval County, New Mexico, on the Sandia Ranger District of the
Cibola National Forest, as described in the section of the Establishment Record entitled
"Location. "

The Regional Forester recommended the establishment of an RNA ("Bernalillo
Watershed") in the Record of Decision for the Cibola National Forest Land and
Resource Management Plan (Forest Plan) in 1985. That recommendation was the result
of an analysis of the factors listed in 36 CFR 219.25 and Forest Service Manual 4063.41.
Results of the Regional Forester’s analysis are documented in the Forest Plan and Final
Environmental Impact Statement which are available to the public.

The Regional Forester has reexamined the Bernalillo Watershed area to examine
whether the environmental effects of establishing the area as an RNA have not changed
since 1985. This analysis is documented in the attached environmental assessment.
Based on the analysis in the environmental assessment, it is my decision to adopt
Alternative A, to establish Bernalillo Watershed as an RNA. Alternative A is selected
because 1t provides long-term protection and recognition of a grama-galleta steppe and
juniper-grassland ecosystems. The Bernalillo Watershed RNA will be managed in
compliance with all relevant laws, regulations, and Forest Service Manual direction
regarding RNA’s, and in accordance with the management direction identified in the
Forest Plan.

The alternative considered was Alternative B, the "No Action" alternative which would
continue management of Bernalillo Watershed as a "proposed" RNA. Alternative B was
not selected because it would only provide short-term protection of the Bernalillo
Watershed area.

Alternative B is consistent with the Forest Plan. Although the proposed action
(Alternative A) is consistent with the management direction, it is not consistent with the
land allocation for the Bernalillo Watershed Area in the Forest Plan. The Cibola Forest
Plan is hereby amended to change the allocation of the Bernalillo Watershed area from
"Proposed" to Established RNA. This is a nonsignificant amendment of the Forest Plan
(36 CFR 219.10(0)).

Legal notice of this decision will appear in the Federal Register. The Forest Supervisor
of the Cibola National Forest shall notify the public of this decision and mail a copy of
the Decision Notice and Designation Order to all persons on the Cibola Forest Plan
mailing list.

It has been determined through the environmental assessment that the proposed action is
not a major Federal action that would significantly affect the quality of the human
environment; therefore, an environmental impact statement is not needed. Thls
determination 1is based on the following factors (40 CFR 1508.27):




Finding of No Significant Impact
A. Context.

Although this is an addition to the national system of RNA’s, both short-term
and long-term physical and biological effects are limited to the local area.

B. Intensity

1. There are no known effects on public health and safety.

2. There are no known effects on historic or cultural resources, actual or
eligible National Register of Historic Places sites, park lands, prime farmlands,
wetlands, or wild and scenic rivers. Effects on ecologically critical areas are

minimal.

3. Effects on the human environment are not uncertain, do not involve
unique or unknown risks, and are not likely to be highly controversial.

4. The action is not likely to establish a precedent for future actions with
significant effects.

5. There are no known cumulative effects.

6. The proposed action would not adversely affect an endangered or
threatened species or its critical habitat.

7. The proposed action is consistent with Federal, State, and local laws and
requirements for the protection of the environment.



This decision is subject to appeal pursuant to 36 CFR Part 217. Two (2) copies of the
Notice of Appeal must be in writing and submitted to:

The Secretary of Agriculture
14th & Independence Ave.,S.W.
* Washington, D.C. 20250

The Notice of Appeal prepared pursuant to 36 CFR 217.9(b) must be submitted within
45 days from the date of legal notice of this decision. Review by the Secretary is wholly
discretionary. If the Secretary has not decided within 15 days of receiving the Notice of
Appeal to review the Chief’s decision, appellants will be notified that the Chief’s decision
is the final administrative decision of the U.S. Department of Agriculture (36 CFR
217.17(d)).

Chief Date
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SANTA FE-SANDOVAL SOIL CONSERVATION DISTRICT A n
P+0s Box Jls61 - Santa Fe’ New Mﬁmo s

February 8, 1955

ES. 4
o
.

¢ Mrs Lo Ko Sandoval

. ' Work Unit Conservationist
. Soil Conservation Service
) Santa Fe, New Mexico

o - Dear Mre Sandoval:

_ The supervisors of the Santa Fe-Sandoval Soil Con.ser-

" vation District have reviewed the Work Plan prepared

_ for flood preventive measures for the Bernalillo

- Watershed Projecte

- gnts, we know, was made possible through the efforts

..and cooperation received by the supervisors from local
groups ard personnel from the Forest Servioe and So:i.l

Conservat.ion Sexvice. : .

. We are happy that the progress made i.s now at the stage
where, in addition to conservation measures already
applied, the comstruction of the flood reteantion atruct'ure

“should start in the very near future.r

. i William Kiesov
Ghaima.n, Board of Supervisors .
- Santa Fe-Sandoval Soil Conservation
District
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WORK PLAN
SANDIA MOUNTAIN TRIBUTARIES WATERSHED PROTECTION PROJECT
(BERNALILLO WATELSHED)
SANDOVAL COUNTY

INTRODUCTION

Authority

The Fedsral participaticn outlined in this work plan is expected to be
performed under authority of the Soil Conservation Act of 1935 (Public
Law L5, 7Lth Congress) as implemented by the Watershed Protection item
in the Department of Agriculture Appropriation Act, 195Le. Local sponsor=
ship by the Santa Fe-Sandoval Soil Conservation Distriot was agreed to
by a resolution adopted at & Board meeting held August 13, 1953,

Purpose and Scope of Flan

The purpose of this plan is to outline practices and measures needsd and
feasible and how they will be carried out to achieve a substantial re-
duction of erosion, floodwater and sediment damages. The application of
practices and measures ineluded in the plan will provide protectdon to
an area of irrigated farm land and associased property, in the commumity
of Bernalillo, New Mexico, and to transportation facilities including
the main line of the Santa Fe Railway and Ue S. Highway 856

Tt was determined by the Santa Fe-Sandoval Soil Conservation Distadict,
hereafter called the "District", and other local interests, that the en-
tire watershed outlined on Figures 1 to 3, about 21,000 acres, is-critical
with respect to agricultural and other property damages caused by £flash
floodse However, local interests concerned agree that it is impractical
at this time to attempt treatment of this entire watershed area. The
limitation of available funds and other practical consideratiocns led to
the decisien that this work plan should cover the treatment of the Llood
source area shown on Figure 3 as areas 1 and 2. These two areas ccmiain
about 6,700 acres or 10.5 square milese. The treatment of these areas,
considered to be the most critical sources of floodwater and sediment,
will be carried out during a two-year period which includes parts of
three fiscal years. If conditions should change before treatment of
these two watersheds is completed and it becomes feasible to treat other
parts of the larger watershed area shown on Figures 1 to 3, the sponsor
of this project will consider amending this work plan to cover such an
expanded programe The watershed considered in this work plan, including
both the flood-source and flood-darnge areas, is entirely within Sandoval
County and contains about 9,050 acres, or llisl square miles.

SUMMARY OF PLAN

This pian includes a combination of soil conservation practices and special

 structural measures to stabilize critical runoff and sediment producing

areas. These measures applied in combination will bring about an improve-
ment in the vegetative cover on watershed lands, will aid in protecting
these lands from excessive erosion and will check movement of floodwater
and sediment downstream into the irrigated valleye
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One floodwater retarding structure is to be constructed in the main
arroyo immediately above valley areas now subject to damage resulting
from flash floods originating on upper watessaed lands of this par-
ticular tributarye.

The practices and measures listed in Table 1 are planned to be complet-
ed during fiscal years 19°k, 1955, and 1956, at an estimated total eost
of $17h,850, which is to be shared $39,720 by local non-Federal interests

. and $135,130 by the Federal Government.

)

The Santa Fe-Sandoval Soil Conservation District assumes overall responsi=
bility for the futurs operations and maintenance of the project except
for those measures applied on National Forest land vwhich will be maintaine
ed by the Forest Service, within the 1imits of funds available for this
purpose. The District will arrange with the Town of Bernalillo to assume
specific responsibility for periodic inspection and required maintenance
of the floocdwater retarding structure at an estimated annual cost of

$200. The land owners and operators will be responsible for the mainte-
nance of land treatment measures installed on their lands in accordance
with their cooperative agreements with the District.

Comparison of Benefit and Cost

When the watershed improvement program is applied and operating at full
effectiveness, the ratio of the estimated average armmual benefit {$13,L450)
to the estimated average annual value of the cost ($7,690), is le7 to 1,
based on current price levels for costs and long term prices for benefits.

DESCRIPTION OF THE WATERSHED PROTECTION AREA

The project area considered by this plan consists of about 9,050 acres
lccated in north-central New Mexico, in the vicinity of Bernalillo. It
is in the Upper Rio Grande Basin. The town of Bernalillo and irrig=ted
farm land subject to floodwater and sediment damages lie between the
Sandia Mountains on the east and the Rio Grande on the west. The project
is entirely within%i Santa Fe=Sandoval Soil Conservation District with
approximately L,U400 Jacres of Federally-owned land within the Cibola
National Foreste The irrigated valley lands are within the Middle Rio -
Grande Conservancy District. Of the 9,050 acres in the subwatershed,
about 6,700 acres or 10.5 square miles are in the flood source area,

and 2,350 acres are bottom lands in the Rio Grande Valley subject to
floodwater and sediment damagese

Elevations in the area range from 5,000 feet along the Rio Grande to
10,400 feet near Sandia Peak (Figure 1)« In the valley portion of the
area, which is devoted to irrigated farming, mean temperatures range

from 75 degrees Fahrenheit in summer to 3L degrees in winter, with record-
ed extreme temperatures ranging from a high of 104 degrees to a low of

10 degrees beloizero. The average date of the last killing frost in the
spring is April 10, and that of the first killing frost in the fall is
October 25, or a nommal frost free period of 192 days. ’
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Average annual precipitatien ranges fren about 9 inches in the valley
to an estimated 30 inches at the crest of the Sandia Mountainse. More
than half of the annual precipitation usually comes in sudden storms of
high intensity and short duration, during the summer. These summer
storms produce flash floods with high peaks which damage irrigated
crops and other valley property almost every yeare

The ‘opography from west to east ranges from nearly flat slopes in the
irrigated areas along the Rio Grande to very steep mountain slopese Be=
tween these extremes are dissected terrace badlands and rugged foothillse

Of the 2,350 acres of bottom lands subject to damage, 1,930 acres are in
"irrigated crops, 160 acres are in irrigated native pasture and 260 acres
are in the townsite, roads and canals. The acreage of cultivated and -
pasture land in land capability Class II, III and IV respectively is as
follows: 880,470 and 740 (Figure 1). Irrigation is required for success-
ful crop prodvction and water is available from the Rio Grande. Very
high crop yields can be obtained on these lands, but shortagesof irriga-
tion water oficn dewvelop late in the growing season, which reduces pro=-
duction when this cccurs., Principal crops grown are small grain and
alfalfae. ’

Class IT lands are characherized by deep to moderately deep alluvial
soils of medium to heavy texture. Occasional areas are underlain with
light texture materials. Lumtations which place this land in Class il
include slow pemmeability and slope, which requires grade adjustment to
prevent erosim by irrigation waters Good management practices, including
crop rotation and the use of fertilizers are essential for maximm pro-
ducticne

Class ITI lands consist of moderately deep soil underlain by river sand.
The surface taxture is variable from light to heavye. Limitaticns affsct-
ing use and crops include slope and high water table over most of the areae

Class IV lands are suitable for occasional cultivation and are characterized
by shallow to very shallow light textured soil, underlain by river sand.

Watershed lands in the flood-source area are ‘above the main canal which
serves the irrigated lands. DMost of these lands are in Class VII, adapted
only to limited grazing by livestock, wildlife, and same cutting of  firee
woode Despite their low economic value, they are extremely important from
a watershed standpoint. The management of these lands affects vegetative
and soil condition. Range depletion and deterioration has produced the
floodwater and sediment protlems of the highly-developed irrigated valley
near Bernalilloe. ‘ :

There are f£ive range sites in the watershed which contribute damaging
runoff (Figure 1)e Moving progressively upstream from the irrigated land
to the Sandia Mountains, these sites are: River Breaks, Semi-desert, Up-

, Toothills, Rough Foothills, and Mountain Slopese All asites are in
Capability Class VII, except Mountain Slopes, which are not suited for
grazing and consequently fall in Class VIii.
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The River Breaks site is characterized by low gravelly hills adjacent to
the Rio Grande Valley with slopes ranging from nearly flat to about 50
parcente Soils are very coarse, gravelly and variable in depth. Erosion
activity has been high over much of the site, and potential forage pro-
duction is limited by depleted soils and low precipitation. Rangs con-
dition is predominately poor, with some areas of fair and good condition.
Vegetation includes Black Grama, Galleta, Sand Dropseed, Ring Grass, Three
Awn and Yuccae.

The Semi-desert Upland site is potentially the best site on the watershed
from the standpoint of grazing use. Slopes are gentle to moderate and the
soils are generally deep with loamy or sandy surface textures. Range con-
dition is predominately poor and vegetation includes Grama, Galleta, Ring
Grass and Rabbitbrushe.

The Foothills site represents a gradual transition from Semi-desert Upland
to Rough Foothills. Soils vary in depth, but are generally shallow with
deposition of a rocky mantle over much of the surface. Alluvial fan deveiop-
ment is noticeable where drainageways from the higher sites spill out in
these areas having gentle to moderate slopese Range condition is poor to
fair. Vegetation consists of Blue, Side Oats, Rack and Hairy Gramas and
Calleta on the slopes with Apache Plume in the drainagese Junipar is inter-
mingled with other vegetatliom.

The Rough Foothill site is characterized by steep, rough topography, gener-
ally with shallow medium textured soilse It is especially adapted for use
by wildlife. Range condition over most of the area is fair with same areas
being classified as goode Vegetation is similar to that described for the
Foothill site except that there is a higher percentage of Side Oats and
Hairy Grama and Juniper in the composition.

Within ‘the Mountain Slopes site are inclufed both deep soils and shallow or
rocky soils. Slopes are steep and in some places exceed 75 percente The
mountain area has little value for the grazing of livestock, but affords
fair grazing for wildlife. The vegetative condition varies fram fair to
good. Scme areas of steep, rocky cliffs have a sufficient soil mantle to
support a growth of trees. Spruce, fir and pine are the principal varieties.
Some mountain bunch grass and mountain browse is also present in the area.

Iand ownership in the 6,700 acres of the flood source area is divided as
follows: National Forest, L,422 acres; private and State, 1,608 acres;
Public Domain, LS9 acres; and Indian 201 acres. National Forest lands are
lccated in the Cibola Naticonal Forest and have not been grazed by livestock
during the past few years. As a result, watershed conditions are improving
in this part of the watershed. The lower lying range lands near the Rio
Grande Valley have been heavily grazed since the valley was f£irst settled
in the 16th century. Presently, they produce so 1ittle forage that there
is only intermittent grazing and little income is realized from theme

Most of the irrigated farm land is in small holdings. Many are only three
to five acre tractse The operators supplement their income from farming
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through employment in nearby towns, on both full-time and seasonal basis.
One main line of the Ae Te & Se Fo Rdlm and Ue Se Highway 85 ¢ross tha
lower part of this watersheds Thege facilities and the Town of Bernalille
have sustained substantial damages from floodwater and debris in recent
yearse A main supply canal and the Riverside Drain of the Middle Rio
Grande Conservancy District, which serve a long reach of the valley, and
laterals delivering water to the irrigated famms in this watershed and to
the Sandia Indian Pueblo, have also been damaged.

FLOOD AND EROSION PROBLEMS AND DAMAGES

Heavy "downpours" of rain may occur on the watershed any time during the
sumer months. High intensity storms of short duration produce flash
£loods with high peaks but low volumese These floods carry large quanti-
ties of debris and sediment. Unusually heavy rains and serious flash
floods occur on the average of once in every three to five yearss HRunoff
from rains which fall on the Sandia Mountain watershed flows down into
the valley, covering highways, roads, streets, urban property, irrigated -
farm land, irrigation canals and drains with water and sediment. Damage
_ 1o adobe buildings, which are prevalent in the area, is great when these
flash floods occure At present, flood water remains in low places umtil
it evaporates. Virtually none of these flood waters reach the Rio Grande
to flow downstream.
During the sumer of 19L9 damages aggregating more than $100,000 oucurred
in the flood damage area being considered in this report. Damages of a
lesser amount occurred again in 1951 In addition to damages sustained
by land, crops, and improvements, the interruption of transportation and
community services caused by floods is of considerable importance. Traffic
on Ue S. Highway 85. between Santa Fe and Albuquerque, New Mexico, is often
“held up until flood flows recede and heavy deposits of sand and rocks are
removede Irrigation canals are filled with coarse sediment, causing over=
flow and breaking of the canal back of these deposits. Repairing these
canal damages is a heavy expense to the water userse. Since the floods
occur during the growing season, the interruption of irrigation service
caused by breaks in canals often causes more crop damage than is caused
by inundation and sediment damage.

Floods also seriously affect the health and sanitary conditions of the
area and retard economic development. Damage to power and telephone lines
occurs occasionally and unusually heavy runoff could damage the gas line
that traverses the northem edge of the area subject to overflowe

The total direct primary floodwater damage is estimated to average $10,080
annually, of ehich seme 50 percent is damage to crops and other agriculture
al valuese. In addition, there are important indirect primary damages such
as the reductian of crop production resull ing from the interruption in the
delivery of irrigation water while canals are being repaired and the delay
in travel through the area during the periocds when floeds cccur. The esti-
mated annual value of the indirect primary damages is $L,320 (Table L)e
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Erosion Damage

The deterioration of plant cover over the flood=-source area caused by
heavy grazing use has exposed the soil to the forces of erosion.

Erosion is prevalent in slight to moderate degree over all of the area.
The large amount of rock and gravel contained in the soils has helped

to minimize excessive damage to the land from erosion. The productivity
of grazing lands has not been permanently impaired because of erosion,
and with improved grass management on lands now being grazed, along
with land treatment measures, forage production can be increased. Graze=
ing use on lands in the National Forest has been gradually reduced over
the years since being placed under management by the Forest Service.

Tn 1951, because of the importance of the watershed in flood prevention,
the remaining permits were terminated and all grazing eliminated. The
area is showing some recovery and erosion is becoming less active/ On-
site erosion damage has not been evaluated since the productive capacity
of the watershed has not been severely lowered. Benefits in the form of
snereased forage preoduction which are expected to result fram the water-
shed program are evaluated.

Sediment Damage

Debris and sediment carried by flash floods lodge in canals and are
deposited on farm lands, roads and streets. Some farm lands have to be
releveled after each floecd and the annual expense incurred in cleaming
debris from canals snd roads is considerable. Since virtually nome of
the floodwaters flow into the Rio Grande, sediment from this wxatershed
comtributes only slightly %o sedimentation of downstream reservoirs.

Tt is estimated that the average annual sediment damage amounts to $2,550.

EXISTING OR PROPOSED WATER MANAGEMENT PROJECTS

Residemts of the area have long been attempting to work out a soluxiiem
+o tha problem presented by flood flows originating in the Saxndia Meun—
£ains watershed. An intensive land treaiment program on non-Federal lands
to be carried out as a part of the regular soil conservation district
program was considered, but was not attempted since such a program

would not provide ths positive type protection considered nscessary.’
Also, prior to the authorization of the watershed protection project,
funds were not available to the Forest Service to install measures
needed to improve critical watershed areas within the National Forest.

Accomplishments to date include the aspplication of a limited amount of
1and treatment measures to reduce erosion, fencing, exclusion of the
grazing on National Forest lands and other improvements in management

-

to bring about betlter watershed cover conditions.

FLOCD PREVENTION WORKS OF IMPROVEMENT TO BE INSTALLED

General

Investigations show that the reduction of floocdwater and sediment ‘damages
can best be accomplished in the area through the installation of a cam=-
plete watershad programs including the followings (1) Floodwater retard=-



ing structures on the main tributaries a short distance above the flcod
damage area .(Figure 3), (2) structural measwres to aid in stabilizing
critical runoff and sediment producing areas, and (3) conservation
practices and measures on the flood source area. Although several re-
tarding structures appear feasible, only one is included in the work
plan because of financial limitations.

Measures Primarily for Flood Prevention

The floodwater retarding structure and other measures to provide flood
protection for fam lands, urban improvements, highways and the railroad
are listed with the cost and the distribution of the cost in Table 1.

Measures for flood prevention include: one floodwater retarding structure,
356 stabilization and sediment control structures, revegetation of 130
acres of critical runoff and sediment producing area, 53 miles of special
purpose terraces and 560 acres of gully control to be acccamplished with
rock and brush stabilizers and woody plantings. Figure 3 shows the criti-
cal watershed areas to be treatede This map also shows the two floodwater
retarding structures which were originally proposed for this projecte
Because of inability to finance both, only the northerly structure, in
Subwatershed Noe 1, will be built under this plan. The treatment to be
applied on critical runoff and sediment producing areas in the Cibala
National Forest will aid in retarding runoff and the movement of sediment
thus reducing damage to urban and farm property situated below them.
Data cgnceming the floodwater retarding strusture is summarized in
Table be

The earth £ill retarding structure is designed to regulate the maxiymm
flow expected from a storm which might occur not mere than ance in 100
years on the average. The structure will have an ungated cutlat aad a
cut spillway. The maximum rate of discharge from the outlet will be
approximately 50 cubic feet per second, which will not cause damage to
areas below. The outlet will drain the runoff from a 100 year stom in
about L8 hours. Sufficient storage is provided for sediment accumulation
to allow the structure to operate unimpaired for 50 years before sedimsnt
encroaches on the detention capacitye.

Measures for Conservation of Watershed Lands that Contribute Direc:bly
to Flood Prevention

The improvement of grazing management to bring about better watershed
cover conditions is considered to be the most important conservation
practice included in the program for conservation of watershed landse

In addition to continuing the improvement of cover caenditions on Nation-
al Forest lands, same 1,700 acres of other watershed lands require ime
proved grazing management practices. Private, State, Public Domain and
Indian lands are included in the foregoing figure. Officials of the
Bureau of Land Management and Bureau of Indian Affairs have pledged
their support to the objectives of the watershed protection projecte



e

Tn addition to improved grazing management, the following conservation
neasures will be iastalled on lands now contributing £lood flows to retard
storm runoff and reduce sediment movement: rock-brush and earth erosien
contrel structures, contour furrowing and pitting, stock pond construction
range seeding, fencing and land leveiinge. Irrigated cropland located in
the upper portion of the cultivated area will be leveled to prevent runoff
f£rom these lands damaging lower lying farmm lands. The quantities of
measures to be installed and their costs are summarized in Table 1.

Measures for Evaluating the Effects of the Program

The hydrologic, economic and other effects of the watershed protection
program will be measured on a limited basis in the future. A plan for the
{nstallation and procedures required to evaluate the results of the program
will be developed in cooperation with other interestsd fact finding agencies.
This plan will be prepared for distribution as a supplement to this work
plan.

Effect of These Measures on Damages and Benefits

The measures heretofore described will prevent damage from the maximmm
runoff that can be expected to occur only once in 100 years on the sub-
watershed on which the retarding structure will be built. Flows from
other arroyos will be reduced to a lesser degree. The floodwatar gdamage
reduction benefit is estimated to be $9,990 annually (Table L). The dis=-
tribution of flood prevention benefits among measures is shown in Tabls S.

Since no significant change in land use is expected after program installae
tion, land enhancement has not been considered in evaluating prograzm bhane-
fits.

Anmuzl comservation benefit is estdmated & $3,L60, of which 42,050 48 the
valus of increased forage production and $1,110 is the value of increased
crop production on irrigated land. In addition to the monetary benefits
that have been evaluated, other substantial values will accrue from the
program, including the improvement of the wildlife habitat on watershed
lands, better health and sanitary conditions, and the sense of security
resulting from the knowledge that the flood threat has been reducede.

Comparison of Costs and Benefits

The ratio of the average annual benefit from measures primarily for flood
prevention (A Measwes), $8,500, to the average mnual value of the cost
of the measures, $5,600 is 1.6 to lo The ratio of the average annual
benefit from measures for the conservation of watershed lands that con-
tribute directly to flood prevention (B Measures), {4,550, to the average
armual value of the cost of the measures, $2,090, is 2.2 to 1. The ratio
of total average annual benefits, $13,L50. to the total amnual value of
costs, $7,690, is 1.7 to 1l See Table 5

L4
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ACCOMPLISHING TLE PLAN

The Santa Fe=Sandeval Soil Conservation District, which is sponsoring
the project, and the Soil Canservation Service have mutually agreed to
share the cost of program installation in accordance with Table 1l

The New Mexico Extension Service will participate in the project through
its information program, by encouraging residents of tla area to cooperate
with the Soil Conservation District in carrying out the plan, including
the conservation measures and practices, and the measures primarily for
£lood prevention.

The Forest Service is installing measures on National Forest lands in-
cluded in the work plan and will maintain them, as funds are mads availe
able for such worke

The sponsering Soil Conservation District will acquire all lands, ease=
ments, and rights-of-way needed for the floodwater retarding structure
and contribute cash and other resources toward its construction to meet
the cost-sharing schedule provided for in Tables 1 and 2« Figure L shows
the schecnle of anticipated expenditure of Federal watershed protaction
funds during the installation period.

The District will also encourage and assist cooperatars to apply censerva=
tion measures cn watershed lands as rapidly as possibles The Scid Con-
servation Service will provide technical services required for work plan
development and the design, construction, and inspection of tha floodwater
retarding strostore duwring construction. This structure will be uild

by cantract and Service technicians will be responsible for preparing
specifications and dlscharging the various duties involved in letiing
contracts in accordance with Federal procedures. Federal funds azmd

funds sat up in trust by the sponsor for expenditure on ths projest will
be disbursed by Service personnel. ‘

The varicus features of cooperation between cooperating parties are
covered in appropriate memoranda of understanding and working agreememntse
State water laws will be strictly adhered to in the execution of this

programe
PROVISIONS FOR MAINTENANCE

The estimated annual maintenance costs after the land treatment and flood
prevention measures have been installed are shown in Table 3.

The Santa Fe-Sandoval Scil Conservation District assumes overall responsi-
bility for operation and maintenance of the project except for measures
jnstalled on National Forest landse Land owners and operators will
maintain the land treatment measures under tems of their cooperative
agreemsnts with the District. The floodwater retarding structure install-
ed primarily for the protection of private lands will be maintained by

the District in cooperation with the town of Bernalillo and other organiza~
tions interested in the projecte Federal agencies involved in this

S Y et
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proje'ct will maintain the structures installed primarily for the pro-
teetion and improvement of Federal lands under their jurisdiction as
funds sre made available for this purposee

The flocdwater retarding structure installed primarily for the protection
of private lands will be inspected periodically, at least annually, by
representatives of the Service, the District, and any local organization
which has maintenance responsibilities under agreement with the District.
All conditions of damage or deterioration in this structure will be noted
arnd satisfactory repairs will bte made by the responsible group as soon

as practical after the need for repair is discovereds Funds for mainte-
nance will te established by each local group respansible for maintenance
of specific structures and these funds will be maintained by annual
levies for this purpose.
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SANDIA MOWMTAIS TRIBUTARIES
Project: (BEMALILLO WATERSHED)

INSTALLATION COST

TABLE I

State: NDIMEXICO FOR _FIGAL TEAR 3924 Dete Zahowary l. 1955
Estimated Cost
. No. te Non=
Measures Unit be Fedorel Federal Privete Totel
Appiied Pubke
A-Megsures Primonily for Flood Prevention
Soil  Conssrvation Service
Flesdwe tor Retarding Struetures Tash Neo 3 . 000 4500 4,900
SCS- Subtotal 4,000 ¥ 4500 ¥ 44,900
Forest Sarvice
Stadilization and Sediment Contrel Nesewres
Struetures Tasd ool 2,50 2,50
Stadilisation of Critisal Ruseff *
end Jedinent Produsing Areas
Spesial Purposs Terruces (Flat Slopes) Mle s 16,100 16,100
Speeial Purpess Terruees (Steep Slopes) Nile 1 1,580 1'” .
»
FS ~Subtotel $20,620 420,600
Totai A-Measures 124,620 9900 |= I—!
8- s3 - for conservation of walershed ionds inat confridwte disctly fo flood prevention
Soil Conservation Serwce
SCS-Subtotal
Forest Service
frasing Control
T-o. (an-) nle S5¢8 5,350 . @
Comtour n:nv-nc (ntting) Aave 613 1,hl0 1420
Caxtour Furrewmng (Chiseling) Aere o %0 -
£S- Subtetal §7.6%0 47,630
Totai B~ Mecsures $7.,630 47, !2
Total A and 8 Mecsures $32,250 $500 s
Facmwnn Measures 2.75%
ram Evoluolion SCS X
w Plun Oeveiopment SCS 46,000 4000
Work Pion Deveiopment FS 2,500 2,300
Summary
Total Watershed Protection Program SCS $10,000 00 #1030
Total Watershed Protection Progrem FS 40,750 $30,7%
Grond Total (Watershed Protection Funds) 40,7% 4500 f1.0% |
Gowng Program (SCS)
Going Program (FS)
y Isvestigation of Bite aud Design of
Strewsture V4
2/ h-ip-t for Site Explerution and Serviese
'sr Gotaiaiag Masememt for Righteolelay .
[
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SANDIA MOUNTAIN TKiSUTAMLS
(BERMALILLO WATERSHEDL

Project: (BX

INSTALLATION COST

Stote:  NELMENICO FOR _EINCAL YEAR QOSS Oete Pebrary 1. 1995
Estimeted Cos!
No. te Non=
Meosurss Unit be Fedoral Federel Privete Toted
Appiied Public
A-~Measures Primanty for Ficod Prevention
Soil  Conservenon Service
Flosdwatsr Retardisg Strwstures hea Nl $90,80:0 5,000 415,900 72,30
$CS- Subtotel $30,2.0 $,000 415,900 72,10
Forest Servics
Stabilization and Sedimst Contrel Measures
Struesturss Iaeh n 500 4300
Stabilisatioa ef Critisl RAmeff and Ssdinms
Produnn; Arsas ¢ )
Re: 1 woody p Asre 1,200 1
Spoo;nl Purpose Terrases (f1at slopes) xile ﬁ 7400 7:&
Speeial Purpose Terraees (steep siepes) nile 3 6,800 6.800
Revegetation (Gresses) Asre 50 1,600 1,600
Gully Control sare 350 L,300 200
FS-Subtotal $21,000 21,800
Total A-Msasures $T2.00 26,000 218,900 !“ !!!
B-Maecsures - for conservetion of watershed iands fhat contribute dirsctly 1o flodod prevention
Soil Conservotion Service
Remge laprovemsst Asre 850 $8%0 ”e
Eroeim Contrel Strustures 1 Lo L
Raage Pitting emd Chiselisg Aere 265 2,650 2450
Stoak Pands neh 1 600 >
Range Seeding Asre s oS oS
Feneing is 2 600 -0
Land Leveling Asre 50 - 2,668 A8
SCS-Subtotal 10,660 ¥ so460 Y |
Forast Service
Grasing Contrel
Fenses (Fsscastrestiom) nle o 200 s
Ramge Development and
Camteur Purreviag (Pitting) Aore 300 1.
Coatour Purrewing (Chiselisg) Aare 200 ::
Seeding Grasees Asre 1,200 6.@ G
FS- Subfotal $10,100 $10,100
"Total B-Mseasures $10,100 $8,660 410,760
Totol A and B8 Msosures tom, 100 96,000 ok 560 12
L 2
Facthitaling Megsurss _-IL.‘
valuation 5CS & T8 o:.hw"' 3,450
Work Plon Development SCS 2,000 2,000
Work Plan Deveiopment FS %20 500
< ry
Total Watershed Pr Program SCS 54 L0 96,000 t2h, %60 ano
Totol Wotershed Protsction Progrem £S §33,650° 3.4 _'1
Grond Totol (Wotershed Protection Funds) 108,090 45,000 4,560 - tmé_z
Gong Progrom  (SCS) e ]
Going Program (FS)
Gedng Program (Extwmsies Servies) 9% [ ) 0,0
3/ Estimated thas 02&95 of this smewms will de .
provided through ACP Cost-Simring eseistance
3/ 42,0003 « §1,20 78 4
S
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TABLE I
INSTALLATION COST

gmmn HOUNTATE
Project: (EEBULILID VATERSHD)

¥ o

State: _DIMEXICQ Fom  FINCAL TEAR Oate _Pebreary ), 1955
Estimeted Cost
Measure! Unit No.b.n Federel Federal Privete
3 9 T
Applied Pubtic otel
A-Megsures Primaniy for Fiood Prsvention
Secil  Conssrvation Service
SCS - Subtotal
Forest Servics
Stovilization and Sedimsat Contrel Measuree
. Raeh 33 weo o
Stabilizatios of Critieal Rumetf and Sediment
Prodweing Areas
Ravegetation (Koody Plamtings) Asre ‘ 1,200 1,200
Speeial Purpose ferrases (Steep Elepes) Mle .
Gully Comtrel Asre 200 2,000 2,000
FS-Subtotat $3,660 $3.660
Total A-Meosures $3,660 .
B-Mecsuras - for conservation of waotershed lands that contribute dirscity to flood prevention
Soil Conservanon Ssrvics
Bange Improvemems Asre 050 $o%0 $0%0
Erssien Contrel Strestures Tush U 120 120
Range Pitting aad Chiselfag Asre 268 2,690 2,650
Bteek Pands aoch 1 600 600
Range Seeding Asre 175 73 ors
Toneiag Nile 2 &00 600
lemd leveliag Asre 50 2,665 2,468
SCS-Subtatal 19,460 y
Forest Service
Canteu: mﬂn::‘ Pitting) Aeve 300 0,680
uage r s Inprovensas .
——tng 5 G ) Asre Lo '51» .=
4
FS- Subtotol 42,180 .’_‘1_”
Totol B-Meosures §2,180 $8,660 410,800
Total A and 8 Megsures 5,80 90,650 814,500
Facilitat Maosures _'/
Pi Evﬂluonon SCS & T8 wo %%
Work Plon Osevelopmant SCS
Work Plon Oeveicpment FS
- Summa
Total Walershed Protection Program SCS 8 650 £8,650
Total Wotershed Protection Program FS 6,290 %950
Grand Total (Wotarshed Protection Funds) 9,290 88,660 $14.9%0
Going Progrom (SCS) woas 508
Going Program (FS)
Qeing Zrogram (Extensiem Servise) L] (.} Q,
Retimated that §2.195 of this asewmt will
y e provided Shreugh &5F Cost=limring assistance '




SANDIA NOUNTATE TRISUTARIES

Projeet : (SERMALILLO WATERSEED)

1AL A

INSTALLATION COST

2/ 42,200 %3 - $1,700 18

Stare:  NPUMEXICO MM—-—— Oate Rehowary L. 137
£atimetes Cost
it Mo Federst Federal Privete Torel
Messures Appied Public
A-Mecsures Primanty for Flood Prevention
Soil  Conservotion Servics 1
Fiecdwatsr Retarding Strusture Tash oo } 45k, 80 45,500 415,900 76 40
SCS- Subtotal $5h. 2.0 $6,900 $18 900 $76 6.0
Forest Service
Stabilisatios and 1
Ftrustures Tuoh 356 ¢3,500 $3,500
Stavilizatiom ef Critieal Runeff
and Sediment Produeing Areas
Revegetation (Woody Plantings) Asre g 2,400 2,100
Special Purpose Terreces (Flat Slopes) Mile 23,500 23,500
Special Purpose Terraces (Steep Slopes) uile L 8,780 8,7%0
Hevegetation (Gruvees) Asre ] 1,600 1,600
Gully Coutrol Asre 560 6,300 6,300
.
FS-Subtotal 46,000 415,000
Total A-Measures £100, R0 46,900 415,900 122,720
8-Measures ~ for conservation of watershed tands thot contrioute directty to  tlood prevention
Soil Consarvation Servics .
ovement Asre 1,700 1,790 2,70
Eresion Contrel Str Zash 28 . ao a0
Range Pitting amd Chiseliag Asre 530 5+ 300 5,200
Stock Pouds Taoh 2 1,200 1,200
Range Seeding Asre »0 1,7% 1,70
Peneing Mle b 1,58 1,200
lamd Leveling Aere 100 . 5. 999 3.3
SCS-Subtotal ln.”‘/ ny,30
Forest Service |
Grasing Comtrel
Fouses (Rssonstrestim) nle [ 85,570 . S
2ange d and
Contenr Fervewtag (Pitting) Aove 1,213 L, 90
Conteur Perreowing (Chiseling) Asre >4 3.7 3.T50
Seeding Grusees Asew 1,200 6,000
FS- Subltotol $19,910. ‘$19.910
Total 8- Measures 419,910 $17, 30 37,230
Total A and 8 Measures $120,270 96,900 $33, 00 _f1w, 050
Faciitats Meosures
mimm Evouuohﬂn SCS ars .z.”y $3,900
Work Pion Oeveiopment SCS ,000 8,000
Work Pion Dsveiopment FS 3,000 3,000
Summery
Total Watershed Protection Pragram SCS __36, 4o 4&,”0_____{&&___“‘4&7‘
Total Watershed Protection Progrom S #70,650. $70,690
Grana Total (Watarshed Protection Funds) $195,130 $6,9500 33,280 171h,850
Going Program (SCS) 41,850 $1,2%
Going Progrom (FS) :
Getng Program (Rxtemsien Serviee) $1,180 1,100 0,30
y mwmt&.q;oot&u--«mu"auwmmuun—n
’ ’




TABIE 2
STATUS OF- CONSERVATION JOB IN WATERSHED
WMATERSHED)

BANDIA MOUNTAIN TEIBUTARIES (

)
1 Total Conservation Job

1 Eatimated Coat to Date

Y T

Measures ) t Applisd 1 T lon=fecerai 1 to be
Grdt 1 Number , .otal Cost 1 To Date .  Pederal 1 Publie 1 Private Applisd
NemeFedsral Land
T Hedsures .
ter Retarding Structures Each b §76,600 [ b
Diversion Ditches and Dikes nila 34 5,000 5 £,000
Ron-Federsl Land - Subtotal a,6W0 $5,000
National Foreat
Stabilizing and )
(&} Structures Zach 356 3,50 iss
Stabilization of Critical Runaff ard Sediment
Producing Areas
(a) Revegetation (Woody Plantings) AcTe S0 2,00 50
(b) Special Purpose Terrwocss (Flat Slopes) Hle w9 23,500 iy
(¢) Special Purposs Terrsces (Steep 8lopes) Xe N 8,780 [
(d) Revegetation (Grusees) Aore 80 1,600 0
(®) Gully Comtrol Aore 560 5,00 550
National Forest - Subtotal 18,000
Yon=Federal land
aasures
Range Management Acre 6,700 7,200 5,000 5,600 1,700
Erosion Control Structures Xach 28 28
Contour Furrowing (Pitting) Acre 530 5,300 530
Pond Gonstructicn Eaoh 2 1,200 2
Range Seeding Acre 350 1,750 350
Fencing Mils k 1,200 | 3
land Leveling Aore 200 10,570 100 1,20 k,000 100
Educational Assistance N
Subtotal 40,520 1,210 $9,600
National Forest
Grusing Control
Fenoe (Reconatruction) mle ] 5,570 3
Range Cevel t and Imp:
Contouwr Furrowing- 2?1?.&:15) Aore 1,43 4,590 1,23
Contour Furrowing (Chiseling) Asre 2k 3,150 12k
Seeding (russes Asre 1,200 6,000 1,08
Xational Forest = Swbletal $19, 920
A11 Uatershed Lands
Facilitating Mossuree
Program Evaiuation (SC3 & FS) 3,500
Work Plan (SC3) 8,000 )
vork Flan (§3) 3,00 , -
Subtetal £k, 900
TOTAL PROGRAN COST 193,050 1,200 W
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TABLE 24
NEW MEXICO -

COST SEARING CALCUZATIONS

SANDIA MOUNTATN TRIBUTARTES (EERHALILIO WATKRSHKD)

: Aplisd

t __Estimated Coet to Date

1

Heasures 1 1 Total Corervation Job t T won=FedeTel t
1 Umit 1 NumDer Lotal Lot 1 1o Data i Federul 1 Publie
Non-Federul land
YI¥ Heasurea
Tloodwater Retarding Structures Zach L $76,6L0 0
Diversion Ditches and Dikes Mile 5 5,000 .5 5,000
Non-Federal Land - Subtotal $5,6l0 $5,000
National Forest
Stabilizing and Sediment tral M
(a) Structures Each 356 3,500
Stabilization of Critical Runoff and Sediment
Producing Areas
(a) Revegetation (Woody Plantings) Acre 50 2,L00
{b) Special Purpcse Terrwoss (Flat Blopes) ¥Hile L9 23,500
() Special Purposs Terrsoces (Steep Slopes) Kile N 8,760
(d) Revegetation (Grasses) Acre 80 1,600
(e) Gully Control Aore 550 6,300 R
National Forest - Subtotal 415,080
Non=Federul Iasnd
sasures
Rangs Management Acre 6,700 7,300 5,000 5,600
Erosion Control Strustures Tach 28 8o
Contour Fuwrrowing (Pitting) Acre 530 5,300
Pond Construction Each 2 1,200
Range Seeding N Acte 350 1,750
Fenoing Wle b 1,200
land Leveling Acre 200 10,570 100 1,20 &, 000
Educational Assistenos U
Subtotal $30,520 £1,210 49,600
National Forest
Grasing Control
Fenoe (Reconstruction) Hile 3 5,510
Rangs Devel t and Imp.
Contour Furrowing (Pitting) Acre 1,23 L, 590
Contour Furrowing (Chissling) Acre 2 3,750
Seeding Oresses Aste® 1,200 6,000
¥ational Yorest - Subtetal 419,910
All Watstohed Lands
Facilitating Hessures ’
Program Evaluation (SC3 & F3) . 3,900
Work Flan (SCS) — 8,000.
Vork Plan (r3) PR .
Subtotal . $1k,%00
‘TOTAL PROGRAN COST $193,050 41,200
Total Estimated Cost 193,050
Total Estimated Federal M&mlzy Prior to Designation of Projest $1,2L0
Total Estimated Future Expenditures -/ on Non-Federsl lLand (exclusive of W.P. Funds) 6,170
Total Estimated Puture Federsl Expenditures = Kational Foress {(WoPe Funds) 990 80,300
Program Evaluation = (W.Pe Funds) 3,500
JitLerence 12,7150
50 pesrosnt of Difference . 375
Non-Federsl Expenditures Pricr to Desigmtion of Projest 600
Amownt of Non-Federal Contritution Aequires to meet 50-50 Cost-Staring Objestive 5%, 1

Amount of Non-Fedsrsl Contribwtion Showa in Tabls 3
NomeFederal Contridbution Peroens of Total

1/ Inclndes L,L3S Acres National Farest
2/ Yetaral Expeoditares

to be

$2,.5%

1' m
530
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TABIE 7
SUMARY QF PROGRAM DATA
SANDIA MOUNTAIN TRIBUTARIES
(BERIALILLY WATERSHED)

“/i

t 3
Ifem s Unit t  Quantity
3 2
: t :
Years to cemplete program s Year 3 3
Total installation cost . Dollar s 174,850
Federal $ Dollar s 135,130
Non=-rederal : Dollar s 9,720
H 3
Aanual €M cost s Dollar t 1,220
Federal t Dollar $ 610
Non-Federal 3 Dollar s 620
s s
Annusl Benefits +  Dollar s 13,450
3 H
Floodwater retarding structure J Each s 1
o s s
Area Inundated by structurss s ' - [ o ——
Flocdplain s Aore s None
Upland s Aore ! 2
5 3
Watershed area zuove structure 3 Acre 4 2,624
] t
Reductica of annual floodwater damage s t
A measures $ Percent s 4B
B measures $ Percent £ 9
s :
Reductica of annual sediment damage s H
A measures s Percent ] 55
B moasures ¢ Percent $ 18
] s
Other annusl benefits ] H .
A measures s Dollar : 660
B measures ' Dollar s 2,800




TABIE 8
SUMMARY OF PH.SICAL DATA
SANDTA MOUNTAIN TR1BUTARIES
(BERNALILLO WA IERHED)

Quantvity T Quanvity

e
e s s man, e et ge

:
Iten : Unit : Without Program: With Pro
- - — gran
Watershed area 1 Sqe M. 1k.1 : 1kl
Watershed area s Acre : 9,050 $ 9,050 3
Area of cropland s Acre H 1,930 " 11,930 -‘
Area of grassland : Acre : 5,000 : 5,000 s
Area of woodland s Acre : 1,700 : 1,700
Floodplain area subject to damage : 3 - : 3
by design stornm 1 Aore 3 1,600 : 590
Annual rate of erosion s K s :
Sheet : Tons/Yr‘: 1,835 : 1,193 3
Gully 2 : H
Streanbank ) : Tons/Ir : 7,339 : 4,770
Area damaged anmually bys: : H s . 3
Sediment ) s 3 : 3
Floodplain scour) s+ Acre : 200 t 0 b
Sediment production Tons/Ac/Yr: 1.76 : lalk
‘"Sediment asccumulation in reservuig : Ac/Ft/Ir : 2.3 ¢ 1_:% ” ¢
Frequency of flooding Events/Ir 1 33 s 2/
Average annual rainfall s Inches s 12 3 12 E
Average anmmal runoff ¢ Inches 3 o3 oli— - F
;
1/ Proposed s

g/ A 25 year frequency flood with program will cause aboul same damage
as present 3 year frequency flood.

o )

2 lasiiats ol 1o iy
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LAND OWNERSHIP STATUS
SANDIA MOUNTAINS TRIBUTARIES

BERANALILLO WATERSHED

NEW MEXICO
U S. DEPARTNENT OF AGRICULTURE

30il. CONSERVATION SERVICE

ALSUGUEAGL, WEW MEXICO
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BERNALILIO WATERSHED PROTECTION PROJECT

INTRODUCTION
INTRODUCTION

The Bernalillo Watershed Protection Project in the Piedra Liza Arroyo was
gtarted in 1953 under the sponsorship of the Board of Supervisors of the Santa
Fe-Sandoval Soil Conservation District, working with the Forest Service and
the Soil Conservation Service of the U. S. Department of Agriculture.

Bernalillo, like many other communities in New Mexico, has been subjected
to flood damage from summer storms falling on nearby slopes. Evidence

on the ground indicated that much of the flood water came from the foot-
nills of the Sandia Mountains and gentle sloping mesa lands to the east
of Bernalillo.

The purpose of the project was to improve watershed conditions so that

the soil would be held on the hillsides and most of the rainfall put into
the ground to bring back the grass cover. Before the project was started,
there was very little grass or shrubs on the watershed. The area had been
- grazed by livestock for hundreds of years and grazed too heavily because
of its closeness to the little villages along the Rio Grande.

The cooperative program between agencies of the U. S. Department of Agri-
culture and local people called for constructing a 250 acre foot detention
dem in Piedra Liza arroyo and installing land treatment measures on the
national forest portion of the watershed. The Soil Conservation Service
planned and contracted for the construction of the dam. The Forest Service
treated National Forest lands involved in the project.

From July 27 to August 1, 1955, over 4 inches of rain fell on the area.
One storm produced 1.25 inches in twenty minutes. Arroyos on each side of
the treated area produced floods but none came from the treated watershed.
During the period this was the only non-flood producing arroyo between
Albuquerque and Algodones (to the north) and some of them flooded two or
more times. Another intense storm fell on the area on July 19, 1956, and
deposited 1.38 inches of rain in the first twenty minutes. An additional
.50 inches fell during the next hour.

The land treatment measures by the U. S. Forest Service were designed to
stop the rain where it fell and let it sink into the ground instead of
running over the surface into the arroyo. Thirteen hundred acres of
Fational Forest land were treated. The detention dam is the only structure
Jocated in the arroyo channel.

Land treatment measures were designed to handle the small storms from the
National Forest portion of the watershed. The detention dam was constructed
to handle the occasional large storm and the water originating on the
untreated portions of the watershed.

~0=0-0-0~
WATCH YOUR FOOTING., THE LAND IS ROUGH IN SPOTS.

=0=0<0-0-=




STOP NO. 1 Sandia Pueblo Underpass

Flood water closes the highway here several times each year. When a
summer storm falls on the denuded mesa lands east of the Santa Fe Railway
tracks the runoff comes through the underpass and collects in the highway.
It fills this area covering the highway for about l/2.mile. Traffic can-
not go through and must detour.

The water stands on the
highway and land to the
west until it sinks. The
high bank, 7 or 8 feet
higher than the land, is
dirt and sand scraped off
the highway and pushed to
the sides. Notice that
the fence posts here are
higher than the fence to
the north.

STOP NO. 2 Flooded Highway and Church Grounds at Berpalillo

Flood damsge from the watershed before the project was started, destroyed
the 100-year old convent and did heavy damage to homes, farms, and orchards
in the path of the flood. While the exact amount of damage was not accur-
ately determined, it cost $130,000 to build a new convent. The people of
Bernalillo pledged themselves to sponsor this small watershed program for
work done on their farms and private lands. However, the work we will see
today on the National Forest is paid for from U. S. Forest Service
appropriations.

Flooded highways were a common sight
where the Piedra Liza flowed to the
Church grounds. Note stalled cars.

Flood waters standing in Church
courtyard.




0P NO. Jemez Flood Control Dam

This is a silt and flood control dam designed to withhold flow of silt and
gediment into the Rio Grande above Albuquerque. It costs money to build
e dam to hold silt that comes off the land, and that portion of the Jemez
Reservoir designed to hold silt has cost $8.40 for each acre of land above
the dam. This is not a permanent cure, since work on the watershed itself
is not being done.

The Jemez Dam is 780 feet long and 135 feet high. The Reservoir capacity
is estimated at 120,000 acre feet, of which 90,000 acre feet is for silt
and sediment, and 30,000 acre feet for flood control. The Reservoir covers
2,885 acres and the project cost approximately $7,000,000.00.

Return to the "Y" at Bernalillo and proceed east on Highway Ll toward
Placitas.

STOP NO. U Detention Dam at Piedra Liza Arroyo

You are now approaching the Bernalillo Small Watershed Project and the
Detention Dam built across the mouth of the Piedra Iiza. This earth dam
built by the Soil Conservation Service, 1s 1030 feet long and 35 feet high.
The reservoir holds 250 acre feet of water (that is equal to one foot of
water over 250 acres of land).

This is NOT a water storage reservoir. All flood water is owned by water
users in the Rio Grande Valley so the dem has an open gate. Flood waters
rushing into the reservoir are impounded until the water can run out
through the 24" open gate in the dam. The water can be drained out in 36
to T2 hours, depending on the size of the flood. Usually summer floods
run large volumes of water for an hour or two. If the water can be caught
in a reservoir and allowed to drain off as a small stream, no damage to
valuable property will result. The water can be channeled into drain and
irrigation ditches where it can be used. '

Unfortunately, no provision has been made by the ditch owners to take these
flood waters into existing ditches. While the Piedra Liza Arroyo is one

of the flood drainages into Bermalillo, there are others above and below
the town which bring water into the valley area and can still cause
flooding in Bernalillo.

Floodwaters impounded behind dam after Water flowing out of gate
July, 1956 storm outlet at full capacity




gT0F NO. 5 Entrance Gate to Cibola National Forest Bermalillo Wetershed
- ' Protection Project

You will see several gullies along the road. They were once roads that were
allowed to wash out because no provisions were made to prevent water rumning
dowvn the wheel tracks. As we drive through the Project, you will see that
in most places erosion control structures are funetioning. This was
accomplished by a number of methods:

1. Terraces: Ievel terraces were constructed with a road grader. They
are about a foot deep and the soll removed forms a dike on
the lower side of the struecture. Cross bars in the terraces
prevent flow and will prevent general overtopping and
wasbing when a big storm occurs. The terraces will impound
the runoff from the area between the structures.

2. Pitting: Most of the flatter portion of the watershed has been pitted
by using an ordinsry farm disk. The implement cuts out a
shallow basin two feet long and about eight inches wide.
These depressions are intended to catch the rainfall so it
will sosk into the soil where it is availeble for plant
growth.

3. Chiseling: The most effective treatment from the standpoint of putting
moisture into the ground is the chiseling operation. A road
ripper with teeth about 20 inches long was used. The teeth
are about six feet apart and long enough to open up the
subsoil so water can percolate through it.

I, Steep Slope A few miles of steep slope terraces were built as an exper-
Terraces: iment. These structures demonstrated that they could hold
more than 15 inches of water. This amount was accummlated
during 2.5 inch reinfall and they were not filled. The
rilling of the mountainside stops at the edge of the upper
terrace, so they are effective in checking erosion.

5. Gully Juniper trees have been cut and pleced in shallow gullies
Controls and old wagon roads that have been eroded. The trees slow

the flow of water and trap the soil and act to stabilize
it so vegetation can be established.

All of the foregoing measures are considered to be temporary but sufficient
to hold moisture so vegetation can grow and give the necessary protection.
Livestock have been excluded from the ares since 1950,

By slowing down the water rumning down a hillside, erosion is reduced and
flood damage to the farmlands and communities along the lower part of the
watershed is prevented.

All areas disturbed during the construction of the terraces and land treat-
ment were seeded to grasses suitable to the area. Chamiza and other soil
holding shrubs were planted by Albuquerque Cub Scouts as their conservation
contribution.

Vbrk on this Project started in February, 1954 and was completed by
September, 1955.
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";ébr_;-;: BERNALTLLO WATERSHED PROTECTION PROJECT

. ,Berna.lillo, l:Lke many other communi es E ew xico, has been subJ

- -to flood d.ama.ge from summer storms fa.lling on nea.rby slopes. Evidence

" ‘on the ground indicated that much of the flood water came from the foot-
. . hills of the Sandia Mountains and gentle sloping mesa. la.nds to the east.
L ‘____of Bema.lillo. .

R _,'.l'he purpose of the project was rove wa.tershed conditions B0 tha.t
" .the soil would be held on the hillsides end” most of the rainfall put into :

"7 the ground to bring back the grass cover.. 'Before the project was sta.rted,

~ there was very. 1ittle gra.ss or shru'bs on th watershed. The area had . ’
‘- graged by livestock for hundreds of years and ‘grazed too heavily becs
of its closeness' to the little vi].lages along the Bio Gra.nde.

The cooperative program between agencies of the U.. S Department of

- culture and local people called for. constructing a 250 acre foot detentiun‘
. dam in Pledra Liza arroyo and installing land treatment measures on the_

. national forest portion of the watershed. The Soil Conservation

';‘lplanned and c-eatra.cted for the construction ‘of the dam. The Fo*est

‘ in the'project._:lw R

el ,.From July 27T to August l 1955, over ll» inches of rain fell on the

=....7" ~".One storm produced 1.25 inches in twenty minutes. Arroyos on each side of

R . the treated area produced floods but noné ‘came from the treated watershed.
During the period this was the only non-flood. producing arroyo between
Albuquerque and Algodones (to the north) a.nd some of them flooded two‘o:r:
“more times. fAnother inmtense storm fell on” the a.rea on July 19 ’ 1956
deposited 1. 38 ‘inches of rain in the fi st 20 minutes. '

: f’rfinches fell dnring ‘the next hour ’

The land trea.tment measures by theAU. 5.
stop the rain where it fell and let it sink into the ground instead of
. running over the surfa.ce into the a.rroyo. 1300 a.cres of National Fo ‘st
‘land were treated.” The detention'dam is’ th' T

- the arroyo chanmel. =i '

I.a.nd trea.tmen mea.sures were designed o tk

national’ forest portion ‘of the watershed. ‘The detention dem was constru

-~ i /to handle the occasional large storm a.nd the wa.ter origina.ting on the
S untrea.ted portions of the wa.tershed ' :

0-0-0-0-0
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- .STOP NO 1 : -Sandia Pueblo Underpass

Flood wa.ter closes the highway here several times each yea.r. When a » g
summer storm falls on the denuded mesa lands east of the Santa Fe Railway

i ' tracks the runoff comes through the underpass and collects in the highway.
’ It £111s this area covering the highwa.y for about 1/2 mile. Traffic ca.n-'
o not go through and must detour

The wa.ter stand.s on the
:  highway and land to the
' west until it sinks. The
: high bank, 7 or 8 feet
" higher than the land, is
‘dirt and sand scraped off
the highway and pushed to
,'the sides. Notice that
the fence posts here are
“higher than the fence to
the north.

.STOP NO. 2

L Flood da.ms.ge from the watershed before the project wa.s 'sta.rted. destroye
", the 100-year old convent and did heavy d.a.ma.ge to homes, farms, and orcharﬂs
S dn the path of the flood. While the exact amount of da.mage was no
ST ately determined, it cost $l30,000 to build a new convent. The people:

- - Bermalillo pledged themselves to sponsor this small watershed prograffn for
work done on their farms and private lands. However, the work we- will see
today on the Natj.onal Forest is paid for +‘rom U. S. Forest Service

a.ppropriations

S Flooded highways ‘were a common sight
.- where the Piedra Liza flowed to the

V”‘T:Cl;mrch__grouno.s.' Note stalled cars.




STOP 0. 3 - Jemez Flood Control Dem

This is a s:.lt a.nd flood control d.am des:.gned to withhold flow of 'silt and P
-sediment into the Rio Grande above Albuquerque. It costs money to build e
a dam to hold silt that comes off the land, and that portion of the “Jemez L
Reservoir designed to hold silt has cost’ $8 40 for each acre of land @bove .
~the dam. This is not a Permanent cure, since work on the mtershed e

is not being done.

o i estimated at 120,000 acre feet, of which 90, 000 acre feet 1s
. . and sediment, and 30,000 acre feet for flood control. The Rese o:.r covers
2 885 acres and. the pro,ject cost approxmately $7,000 OOO OO.

Placitas .

Detent:.on Da.m at Piedra Liza. Arroyo -

-ﬂ,smor NO. "N R

You a.re now approachlng the Berna.llllo Small Watershed Proaect‘ and the
Detention Dam built across the mouth of ‘the Piedra Iiza., This earth dam
‘built by the Soil Conservation Service ; is 1030 feet long ‘and’ 35 “feet high.
" The reservoir holds 250 acre feet of weter (that is. eq_ua.l to one foot-o
'water over 250 acres of 1a.nd) =y

This is NOT a wa.ter storage reservoir. All flood Water,is owned by; water
users in the Rio Grande Va.J_ley so “the dam has an open’ ga:be.»lv_; )
rushing ‘into the reservoir are mpound.ed until the wa.ter can run out
through the 27-1-" open gate in the dem. The water can be drained. ou
to 72 hours 3 dependlng on ’che size of the flood. Usua.J_'Ly summe f

'''''

: valuable property will result. The water ca.n be- cha.nneled nero
' irriga:bion d.itches vhere it can ‘be used. ’

1 nforbuna:tely, no provis:.on has been made by the 'd_rtch owners 0
ood waters into existing ditches. While the P:Ledra. ‘Liza Arroyo is “one

f ,‘bhe flood drainages into Bernalillo, there are others e.bove d be
he town which bring water into the valley area can still caus




STOP NO. 5 Entrance Gate to Cibola Nationa.l'Forest Berna.lill'o.Wa.tershed
Protection Project ‘

You will see several gullies along the road. They were once roads that were
: allowed to wash out because no provisions were msde to prevent water running

. down the wheel tracks. As we drive through the Project, you will see that

in most places erosion control structures are :E‘unctioning. This was -

a.ccomplished by a number of methods° = -

1. Terraces. ' Level terraces were constructed with a roa.d gr:a.der.r They
are gbout a foot deep and the soil removed forms a dike on
the lower side of the structure. Cross bars in the terraces '
prevent flow and will prevent general overtopping and’ ” A
washing when a blg storm occurs. The terraces will impound '
the runoff from the area between the structures.

2. Pitti_ng Most of the flatter portion of the watershed has been pitted

by using an ordinary farm disk. The implement cuts out a
shallow basin two feet long and about eight inches wide.
These depressions are intended to catch the rainfall so it
will sosk into the soil where it is a.va.i]able for plant

3. Chiseling: The most effective trea.tment from the sta.ndpoint of..putting

'wmoisture into the ground is the chiseling operation. A road
ripper with teeth about 20 inches long was used. ‘i{hewteeth

.. are gbout six feet apart and long enocugh to open up the o
rsubsoil so water can percola.te through it. 5o

4. Bteep Slope A few miles of steep slope terraces were bui_lt as an exper—
Terraces: ~ iment:. These structures demonstrated that they could hold

- " "more than 15 inches of water. This amount was accumlated

> ‘ ' .. during 2.5 inch rainfall and they were not filled. The

, . . rilling of the mountainside stops at the edge of i‘.he ypper
o S S Y ‘terrace s SO they are effective in checking erositm. c

- 5. gu__lll e Juniper trees have been cut a.nd placed in’ sha.llow 'gullies
Control: .- and old wagon roads that have been eroded. The trees slow

LR ~ . . the flow of water and trap the soil: and act to. sta.bilize
R L ) - it 80 vegetation can be esta.blished. o ]

‘All of the foregoing measures‘ a.re considered to De tempora.ry but sufficient"
“to hold moisture so vegeta.tion can grow and give the necessary protection.

L_i_v_gx_s_’go,ck_hue_‘neen excluded from the area since 1950.

By slowing down the wa.ter running down a hillside s erosion is reduced a.nd
- £lood damage to the farmlands and communities along the lower part of the
N watershed is prevented. , : , e

-All areas disturbed during the construction of the terraces and land trea.t-

| - ment were seeded to grasses suitable to the area. Chamiza and other soil
—.* . holding shrubs were planted by Albuquerque Cub Scouts as their conservation T
= contribution. B

Work on this Project sta.rted in Februam 1951+ and was completed by, = =
. September, 1955 . _ ,_ .
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1. 10-29-86 South from Highway 44 toward the
southwest corner of Bernalillo Water-
shed RNA.

2. 10-20-86 Open grassland, northwest portion of

Bernalillo Watershed RNA.

3. 10-20-8§ Dying Cholla cactus on piedmont
alluvium of Bernalillo Watershed.

4. 10-20-86 Upper slopes of Bernalillo Watershed
RNA with one-seed juniper occurring
throughout the grassland.

5. : 10-20-86 Rabbit brush, apache-plume and
brickellia on one of several dry
> washes in the Bernalillo Watershed
RNA.
6. 10-20-8¢ Pinyon, one-seed juniper and shrub

live oak with black grama grass in
upper wash of Bernalillo Watershed.

7. 10-20-89 Remnants of erosion control terracing
constructed in the early 1950s still
visible on Bernalillo Watershed.

8. 10-20-8¢ | Evidence of 30-year-old gully erosion
control, Bernalillo Watershed RNA.
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Unlted States Forest Sandla 11776 Highway 337
Department of Service Ranger Tijeras, NM 87059
Agriculture District (505) 281-3304

Reply To: 1950

Date: November 8, 1993

Dear Forest User:

Enclosed is a copy of a decision memo to allow a series of group activities on
the Bernalillo Watershed. The decision, which was signed on November 1, allows
for activities such as fun runs, mountain bike events, dog obedience exercises,

and horse events to occur within the watershed. These activities are
restricted to areas outside of the proposed Research Natural Area and outside
of the designated Wilderness area. A legal notice was published in the
Albuquerque Journal on November &, 1993. Please pass this information on to

individuals in your organization who would be interested.

Sincerely,

<~

FLOYD A. THOMPSON, III
District Ranger

TMCCLUNG: ceb 11/8/93

@ FILE Caring for the Land and Serving People
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DECISION MEMO/ CATEGORICAL EXCLUSION

FUN RUNS, MOUNTAIN BIKE EVENTS, DOG TRAINING EXERCISES, AND HORSE EVENTS
ON LOOP ROAD 445 (BERNALILLO WATERSHED)

USDA - Forest Service

Cibola National Forest

Sandia Ranger District
Bemalillo County, New Mexico

Documentation of an environmental analysis, consisting of a project record is available for public review at
the Sandia District Ranger's Office in Tijeras, New Mexico. The proposal is to allow permits to be issued on
an individual basis for group events on Forest Road 445 located in the Bernalillo Watershed Area. Events will
not be allowed in the interior section of the loop road known as the proposed Research Natural Area (RNA).
A map is attached that shows the location of the area open to such events.

It is my decision to implement the proposal. | have concluded that this proposal is consistent with the goals
and intent of the Cibola National Forest Land and Resource Management Plan (Forest Plan), as amended.
The event area is located off New Mexico Highway 165 to Placitas. It is needed to accommodate future dog
training exercises, local fun runs and mountain biking events, and is approved for the next five years.

Biological evaluations have been completed and no threatened or endangered species were discovered. A
Cultural Resource survey has been conducted and based on State Historic Preservation Officer concurrence,
| have granted clearance.

My decision to approve this proposal was made with input from various public interests, Forest users, and
nearby residents whose concems were carefully weighed. | have determined through the scoping process
and past experience that this action will not individually or cumulatively have a significant effect on the human
environment and is categorically excluded from any further environmental analysis documentation.

This decision is subject to appeal in accordance with 36 CFR Part 217. A Notice of Appeal must be in writing
and clearly state that it is a Notice of Appeal being filed pursuant to 36 CFR 217. Appeals must be fully
consistent with 36 CFR 217.9, "Content of Notice of Appeal,* and must be filed with Jeanine Derby, Cibola
National Forest Supervisor, 2113 Osuna NE, Suite A, Albuquerque, NM 87113 within 45 days from the date
of publication of the legal notice of decision in the Albuquerque Joumal. This project will not be implemented
sooner than seven calendar days following publication of the legal Notice of Decision.

For additional information conceming this decision, contact District Ranger, Floyd Thompson, 11776 Highway
337, Tijeras, NM 87059, (505) 281-3304

FLOYD A. THOMPSON, lil
District Ranger

7/~4« Date //-/- 93



Natural Reproduction of
Winterfat (Eurotia lanata) in New Mexico!

ROBERT G. WOODMANSEE2 AND LOREN D. POTTER

Department of Biology, The University of New Mexico, Albuquerque.

Highlight

In situ ecological factors influencing the natural reproduction of the im-
portant Western browse species winterfat (Eurotia lanata) were investigated
in central and west-central New Mexico from summer 1967 to spring 1969.
Seed of winterfat germinated in late winter and early spring on all slopes and
in soils varying widely in origin and texture. Survival was greatest on disturbed
soils which supported low vegetation that afforded some shelter but little
shading for seedlings. The disturbed soils indicated greater moisture avail-
ability. Seedlings were tolerant to competition, and were often found in living
clumps of grass. A comparison of vegetation on heavily grazed and protected
ranges indicated winterfat was susceptible to heavy grazing, and reproduced
when on protected or lightly grazed range dominated by low-growing grasses.

*This research was supported through
a Cooperative Agreement with the
Rocky Mountain Forest and Range
Experiment Station, U.S. Forest Ser-
vice, Fort Collins, Colorado, and was
part of a master’s degree thesis at The
University of New Mexico. The
authors wish to thank Dr. H. Wayne
Springfield of the Rocky Mountain
Station for his suggestions and advice

during the study, and Mr. Andres
Lauriano, Governor of the Sandia
Pueblo, for permission to work on
the Sandia Indian Reservation. Re-
ceived January 29, 1970; accepted for
publication March 30, 1970.
2Present address: Department of Range
Science, College of Forestry and Nat-
ural Resources, Colorado State Uni-
versity, Fort Collins, Colorado.

Winterfat (Eurotia lanata (Pursh)
Moq.), 'a low-growing, palatable,
and nutritious shrub, is used as
browse by livestock and big game
on rangelands in western North
America. Exploitation of New
Mexico rangelands by the white
man has led to the decrease, and
in some cases the extermination, of
valuable browse species, thereby
limiting the carrying capacity of
the range. Currently, in attempts
to improve big game habitat, state
and federal agencies are investigat-
ing the re-establishment of browse
on depleted rangelands. This study
was initiated to determine some of
the in situ ecological factors influ-
encing the natural reproduction of
winterfat in the pinyon-juniper and
ponderosa pine vegetational types
in central and west-central New
Mexico. The principle factors con-
sidered were life cycle, climate, site,
soil, plant association, and animal
association. The results of this
study are intended to supplement



Table 1. Analysis of sites in areas of reproduction of winterfat (Eurotia lanata).

vl
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Sandia Mtns., Sandoval Co.

Zuni Mts.,

Gallinas Mtns.,

Fish Fish McKinley Co. Socorro Co.
Watershed-A Watershed-B hatchery-A hatchery-B Fort Wingate Magdalena
Elevation (m) 1,705 1,800 1,875 2,070 2,150 2,090
Topography Drainage bank  Bottom of Slope on inside  Slope Canyon floor Drainage
on alluvial fan  slope, head of curve of bottom

of alluvial road

fan, adjacent

to head of

arroyo
Slope direction
& percent W 5-10 W 10-15 W 15-20 E-NE 100 N 4 SW 0-10
Parent material ~ Alluvium Alluvium Madera Ls. Madera Ls. Alluvium Dune sand
Mineral soil >45 A 0-11 >45 A 0-22 25 25 >45 A 0-15 >45 No de-
depth (cm) and B 11-36 B 22-42 B 15-2 velopment
horizons
Soil texture Cherty, sandy Stony, (angu- Stony, cherty Rocky, stony, Heavy clay Sandy loam

loam lar) gravelly, heavy clay coarse cherty, loam

clay loam loam cherty, loam
Soil pH 7.6-7.8 7.6 74 7.6 7.6-8.0 7.9
Vegetation,
total cover,
all strata (%) 45 63 43 45 44 46
Trees, total
cover (%) 0 0 4 1 0 0
Shrubs, total
cover (%) 2 5 5 22 19 27
Herbs, total
cover (%) 45 58 34 15 29 21

general knowledge of the reproduc-
tion of this important browse
species, and thus lead to improved
techniques of re-establishment and
management practices.

Winterfat is found from Mani-
toba and Saskatchewan to the
Pacific Coast states, east to western
Texas, and north through the
Great Plains. It is common in cer-
tain areas up to approximately
2,450 m (about 8,000 ft) elevation
and rarely to approximately 3,000
m (about 10,000 ft). Dayton (1931)
and others agree that, because of
overgrazing by livestock, the species
is less abundant and covers a nar-
rower range now than previously.

Winterfat is found most abun-
dantly in the foothills, plains, and
valleys of the West. It grows in
dry soils that range from sands to
clays and which are often impreg-
nated with white alkali and other
salts. Associated vegetational types
range from desert plains and scrub

to ponderosa pine, mountain parks,
and mixed-grass prairie. The species
is usually associated with des-
ert scrub, semidesert bunchgrasses,
sagebrush, and pinyon-juniper. It
is frequently abundant and wide-
spread, sometimes becoming the
dominant (Dayton, 1931).

Winterfat is very nutritious and
palatable for all classes of livestock
and game herbivores (Van Dersal,
1938; Jameson, 1952; Cook et al.,
1959). All parts of the plant above
the woody base are eaten by the
animals. Riedl et al. (1954, p. 10)
state, “in August the nutritive con-
tent (of winterfat) may be higher
than that of a good grade of alfalfa
hay.”

Field Work and Methods

This study was made from the
summer of 1967 through the spring
of 1969. Detailed investigations
were conducted during the summer,
and supplementary field observa-

tions were continued throughout
the year.

The predetermined study areas
were on, or adjacent to, the Cibola
National Forest in the Sandia
Mountains in Bernalillo and San-
doval counties, Gallinas Mountains
in Socorro County, and the Zuni
Mountains in western Valencia and
southern McKinley counties. These
areas were selected because they
provide a wide variety of surface
rock formations, soils, and topogra-
phy (Table 1).

Two terms, as used in this study,
require definition: Microenviron-
ment is the environment within a
1 m? quadrat frame centered over
a seedling. Seedling is a plant up
to about two years old growing in
a microenvironment similar to the
one in which it germinated. De-
termination of seedling age by
counting terminal bud scale scars
is not possible with this species.
Age determination in the absence
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of cotyledons is indecisive without
careful inspection of annual rings,
which are indistinct in winterfat.
Plants were not cut for ring counts
since seedlings were scarce on some
sites and were needed for long-term
survival studies. Less reliable but
non-injurious examination of mor-
phological characteristics was used
to determine approximate seedling
age.

Soil profiles of the upper 45 cm,
or to bedrock if shallower, were
characterized by describing  pits
near the study plots. Soil classifi-
cations of texture, coarse fragments,
stoniness, and rockiness were based
on the U.S. Dep. Agr. Soil Survey
Manual (1951). Soils were classi-
fied primarily by observation, with
verifications of texture made by the
hydrometer method of Bouyoucos
(1936). Information on Zuni Moun-
tain soils was supplemented by Wil-
liams (1967). The pH of soils was
determined with a La Motte-
Morgan soil testing kit.

Two methods were used [or
analyzing total cover of vegeta-
tional foliage, rock or large stones,
and litter. Total foliage cover was
measured rather than basal cover
because the foliage ol the surround-
ing plants is generally the dominant
feature providing shelter and shade
for the seedling microenvironment.
A 1 m? quadrat frame was centered
around a seedling, with the sides
oriented to the four cardinal com-
pass points. The plot thus de-
lincated the scedling microenviron-
ment defined above, and chart
quadrats were then drawn. Repre-
sentative plots were selected to be
used in seedling survival studies,
and were permanently marked by
painted metal stakes with plastic
flagging at two diagonal corners
of the plot. These permanent plots
were examined periodically from
the time of location through early
spring 1969, and notes were taken
regarding survival the ob-
servable factors alfecting survival.
Plants were identified whenever
possible and placed in one of three
strata: 1) grass-forb layer—grasses,
forbs, and young shrubs and trees

and

WOODMANSEE AND POTTER

Fic. 1.
Bernalillo Watershed and Sandia Indian Reservation.

not taller than the surrounding
grasses and forbs, 2) shrub layer—
all shrubs and those trees taller
than stratum (1) but less than 1.83
m (6 ft), and 3) tree layer—irees
taller than 1.83 m (6 ft).

The second method of analysis
utilized four 10-m line intercepts,
all originating from the seedling at
the center of the quadrat and run-
ning to each of the cardinal com-
pass points. Total cover in the
three strata mentioned above was
measured and recorded as to dis-
tance from the seedling.

The same intercept method was
used for a vegetational comparison
of protected range on the Bernalillo
Watershed and adjacent overgrazed
range on the Sandia Indian Reser-
vation in Sandoval County; how-
ever, plots were located in the fol-
lowing way rather than originating
at a seedling. Three sites were
selected along the fence which
forms the boundary between the
two ranges. Sampling plots, within
cach site, were placed in physio-
graphically equivalent locations on
either side of the fence at the three
sites.  Plots were placed so that
vegetation within 1 m of the fence
was not sampled to avoid the etfect
evident in Fig. 1. In addition to
the largely quantitative methods

Tenceline contrast of range condition and winterfat reproduction between

described, detailed subjective notes
were taken regarding germination
and seedling environments.
Results and Discussion
Climatological Data

Precipitation and maximum-min-
imum temperature data for repre-
sentative weather stations in central
and west-central New Mexico were
evaluated. Due to the great vari-
ability of summer rainstorms from
one site to another and, to a lesser
degree, winter snowstorms, these
data were evaluated for trends
rather than actual quantitative
values. Before discussing the spe-
cific implications of the climato-
logical factors to the principal
species, several generalizations are
warranted.

January through May of 1967 was
a period of drought with generally
higher temperatures than normal
at all stations. The drought was
broken in June with abnormally
early, general rainstorms. Numer-
ous storms occurred throughout the
summer, bringing precipitation far
in excess of normal amounts. Oc-
tober and November precipitation
was below normal. December pre-
cipitation was near normal at all
stations except those of western
New Mexico, which received a near-



record snowstorm. Little or no
precipitation fell at any of the
stations in January 1968, but from
February to April totals were well
above normal. June rainfall was
very low at all stations. July and
August precipitation totals were
above normal and September and
October totals were below normal.
Data were unavailable for the
period January to March 1969 but
casual observation indicated above
average precipitation in the form
of snow.

Germination and Survival

Winterfat usually germinates in
late winter and early spring (Plum-
mer et al., 1968; Bleak et al., 1965;
Strickier, 1956; U.S. Forest Service,
1948; and Hilton, 1941). Spring-
tield (1968a) and Strickler (1956)
agree soil moisture at or near field
capacity gives maximum germina-
tion; nevertheless, Springfield found
a fair percentage of the seeds will
germinate under high moisture
stresses if the temperature is held
near 40 F. Pechanec (1964), dis-
cussing seedlings of western plants,
and Hubbard (1957), discussing
seedlings of bitterbrush, stressed
adequate soil moisture must be
available following germination to
assure seedling success. Thus, as a
result of the severe winter and
spring drought in early 1967, no
seedlings were found when this
study was begun in June of that
year. Germination did occur in
late February and early March
1968 during a period of above-nor-
mal precipitation. The number of
seedlings produced at that time was
enormous at all sites. In areas of
seed accumulation (ditches, road-
sides, etc.) as many as 2,000 to 3,000
seedlings per square meter were
produced. Germination conditions
were probably near ideal. Seeds
even germinated under several
inches of snow at the Fish-Hatch-
ery-B site. Seeds were available
from the abundant crop produced
in 1967 (probably stimulated by
above-normal rains that summer)
and from carry-over crops of seeds
from previous years. Springfield
(1968b) found little loss of viability

WINTERFAT REPRODUCTION
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Table 2. Seedling survival (%) of Eurotia lanata at the Fish Hatchery-A,
Fish Hatchery-B, Watershed-B, and Fort Wingate sites.

First counting

Second counting Last counting

No. of No. of No. of

seed- seed- seed- Sur-
Site Plot Date lings Date lings Date lings vivail

Fish Hatchery-A 1 6/14/68 4 8/5/68 1 3/28/69 0 0
2 8 1 1 13

3 9 4 2 22

Fish Hatchery-B 1 6/14/68 ca. 300 7/17/68 ca. 200 3/28/69 20 7
2 50 21 7 14

Watershed-B 1 7/8/68 ca. 50 3/28/69 22 44
2 20 3 15

3 27 3 11

Fort Wingate 1 4/12/68 ca. 500 16/23/68 125 3/30/69 75 15
2 ca. 200 20 10 5

3 ca. 200 0 0 0

4 ca. 200 9 5 3

in winterfat seeds up to three years
old, but retention of viability
varied from year to year depending
on environmental conditions dur-
ing the time the seeds were forming
and maturing and on certain un-
defined physiological characteristics
of the seed. Germination of large
numbers of seedlings can be a
definite ecological advantage. Fer-
guson and Basile (1967) found pro-
duction of large numbers of seed-
lings of bitterbrush greatly increased
the probability of successful estab-
lishment. This same conclusion is
undoubtedly true for winterfat.
However, on properly managed
ranges the species can advance even
under poor germination conditions
(Statler, 1967).

Germination occurred on or near
the soil (and litter) surface in all
microhabitats, even on bare rocks.
This observation agrees with the
findings of Springfield (1967), Stat-
ler (1967), and Riedl et al. (1964)
who suggest winterfat should be
planted no deeper than 0.25 inches.
Initial establishment was successful
wherever the seedling radicles were
able to penetrate the soil. Seedlings
were able to withstand tempera-
tures at least as low as 12 F (Fry,
1969; and Hilton, 1941) and were
probably not limited by subfreezing
temperatures that occurred in late
winter and early spring 1968. Loss

of seedlings by frost-heaving was
not apparent in 1968, but observa-
tions in March 1969 indicated some
of the 1968 plants would be lost
due to this action. Strickler (1956)
and Biswell et al. (1953) have
stressed the importance of this fac-
tor. Cracks caused by frost-heaving
were observed to serve as germina-
tion sites.

Seedlings were successful both
near and far (at least 250 m) from
mature plants, illustrating excellent
wind dispersal. As the spring dry
season advanced large numbers of
seedlings perished, especially those
on bare soil. June 1968 was very
dry, but apparently the soil con-
tained enough residual moisture to
support large numbers of seedlings.
Root growth of survivors during
dry periods may have been stimu-
lated by moisture stress (Weaver,
1958). By the time July rains
started, only seedlings protected by
mature plants of winterfat, those in
or very near grass clumps, or those
in litter were alive. Observations
of the survival plots (Table 2) in-
dicated low survival percentages
after one year, but actual numbers
of seedlings still alive were rather
high.

Seed germination and seedling
success of winterfat (Table 2), as
occurred in 1968, were rare phe-
nomena that depended upon nu-
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merous, complex interactions of
plant growth habits and envi-
ronments. Pechanec (1964) states,
“...good seed years are infrequent.
And the association of good seed
years with subsequent climatic con-
ditions favorable to germination
and survival is even less frequent.”
Observations indicate 1967 was an
excellent seed production year for
winterfat, possibly due to the very
wet summer. Certainly, summer
moisture conditions were favorable
during 1968. Thus, Pechanec’s re-
quirements for the establishment
of new plants seem to have been
met.

Early germination, for plants that
can survive subfreezing tempera-
tures, permits the seedlings to
become established before other
plants, especially grasses, commence
growth and start using large quan-
tities of soil moisture. Weaver
(1958) states some plants have the
ability to germinate, put out several
sets of leaves, and then cease shoot
growth and undergo rapid root
elongation. Winterfat has that
type of growth habit. The roots of
successful seedlings all penetrated
below the grass root-level. Most
of the initial root elongation was
completed before the grasses started
rapid summer growth. Some grasses
do show spring growth and as
Schultz et al. (1955) report, suf-
ficient moisture from spring pre-
cipitation must be present in the
soil to allow for both grass and
shrub seedling growth. Hubbard
(1957) also stresses the importance
of sufficient soil moisture in the
development of bitterbrush seed-
lings. An interesting paradox, prob-
ably relating to soil moisture, is
the dependence of seedlings of
winterfat upon their harshest com-
petitor, grass. Seedlings develop
best in full sunlight, but not on
bare soil because the late spring-
early summer soil surface tempera-
tures are very likely lethal to the
young, tender plants. Low-growing
grasses offer a more hospitable
microclimate and act as a “living
mulch” even though they reduce
maximum development of winter-
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fat. This hypothesis is supported
by the following observations. Oc-
casionally seedlings of winterfat
are found in litter, although litter,
except for dead Russianthistle
(Salsola kali L.), is scarce on South-
western ranges. These seedlings, in
the presence of mulch and the
absence of competition from grass,
appear more vigorous than seed-
lings in grass clumps. H. W.
Springfield (personal communica-
tion), in studies involving blue
grama (Bouteloua gracilis (H.B.K.)
Lag.) range, found seed germina-
tion, seedling survival, and vigor
of winterfat to be greater on
mulched plots than on unmulched
plots. He also observed that seed-
lings seldom are found on bare
soil. Thus, it is apparent that
seedlings are more vigorous in
mulch or litter than in grass. But,
since litter is not common, seedling
survival is most often dependent
on grass (“living mulch”).
Vigorous, expanding stands of
winterfat were observed on all
slopes and parent materials where
livestock use was light to negligible.
However, best stands were found
on gentle slopes and relatively well-
drained alluvial substrate. Soil re-
actions were slightly basic (pH 7.4
to 8.0). Texture and rockiness
varied greatly. These results sup-
port the findings of workers in
Utah who concluded the species is
probably restricted only by high
salinity, high alkalinity, and by
poorly drained soils (Workman and
West, 1967; Gates, Stoddart, and
Cook, 1956; Strickler, 1956; and
Fautin, 1946). Without exception,
in these studies, the vigorous, ex-
panding stands of these plants were
found on soils exhibiting some signs
of erosion or disturbance, e.g.,
drainage bottoms, arroyo heads or
banks, steep slopes, roadsides, ro-
dent mounds, or sites of active
sheet erosion. However, none of
these sites were so severely eroded
or disturbed that substantial vege-
tation, especially grass, was not
present. Increased water availa-
bility, together with some protec-
tion for seedlings, appear to be the

key factors involved in the success
of the species on these sites. Fautin
(1946) stated winterfat has rela-
tively high water requirements and
often occurs on “. . . soils where
watercourses spread out over flat
areas and where the normal amount
of precipitation is augmented by
runoff from higher places.” In areas
of well-developed caliche layers, the
more severe types of erosion and
disturbance, such as arroyo heads
or banks, drainage channels, or
rodent holes, disrupt the caliche
and allow water to more readily
penetrate the subsoil, and also
allow greater opportunity for seed-
ling root development. The direct
effect of erosion or other disturb-
amces in removing competing plants
is probably of secondary impor-
tance since the species is quite
tolerant to competition.

Big game use of winterfat was
not evident in this study, but live-
stock use was observed on many
ranges. Statler (1967), Kinsinger
and Strickler (1961), Eckert (1954),
and Hutchings and Stewart (1953)
discussed livestock use of the species
and all agree overgrazing is de-
trimental to the plants. The rela-
tionship of the degree of utilization
to vigor of the species is striking.

Range Vegetation Comparison

A vegetation comparison study
was made on the Bernalillo Water-
shed and the adjacent Sandia Indian
Reservation to determine the in-
fluence of range condition on re-
production of winterfat (Fig. 1).
The comparison was made after
summer rains had begun but be-
fore significant summer growth
started. The watershed was closed
to livestock use in 1956 and was
subjected to extensive land treat-
ment, e.g., terracing, ripping, disc-
ing, etc., (Aldon, 1966). The reser-
vation land has been continually
overgrazed for many years. The
right side of Fig. 1 shows vegetation
on the protected watershed side of
the boundary fence and the left
side shows vegetation on the over-
grazed reservation side.

Heavily grazed ranges, e.g., Sandia



Indian Reservation, may be void
of plants of winterfat. Lightly
grazed ranges may support stable
stands and protected ranges, e.g.,
parts of Bernalillo Watershed, often
support rapidly expanding stands.
The Fort Wingate site has been
protected only since 1966, yet the
stand is advancing rapidly. Con-
trary to the above, some protected
ranges support such vigorous stands
of grass that winterfat is excluded
(Fig. 1). A precise explanation of
the excluding factors involved is
not known, but several possibil-
ities merit discussion. Potter and
Krenetsky (1967) indicated some
grasses, especially black grama
(Bouteloua eriopoda Torr) can
make dramatic increases in cover
on protected ranges. Important in-
fluences of different growth forms
of grass, indeed species of one
genus (Bouteloua), may be evident
at the Bernalillo Watershed. Water-
shed-B and Watershed Site 1 are
similar in site characteristics. Total
vegetational cover and total her-
baceous cover are similar at both
sites; but the sampling plots of
Watershed Site 1 (right side of Fig.
1), having mature, seed-producing
plants of winterfat nearby, con-
tained no reproduction of the
species. The dominant grass at
Watershed-B is blue grama (50%
relative cover) with sand dropseed
(Sporobolus  cryptandrus (Torr.)
Gray) (27%) as subdominant. At
Watershed Site 1 black grama (58%)
is dominant and sand dropseed
(30%) is subdominant. The crown
foliage of blue grama is low (0-10
cm) and tufted, and produces very
little ground shade. Crown foliage
of black grama, in contrast, is tall
(30-45 cm) and compact and often
produces dense ground shade, pos-
sibly limiting winterfat. Another
explanation is the possibility that
black grama is a better competitor
spring moisture than blue
grama, and in this way deprives
winterfat of available water. This
latter premise is difficult to accept,
however, because both grasses ap-
pear to be dormant until after sum-
mer rains begin. Seedlings of

for
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winterfat were not found even dur-
ing the period of dormancy.

Watershed Site 2 is similar to
Watershed Site 1 in vegetational
characteristics and also in the ex-
clusion of winterfat. Watershed-A
and Watershed Site 3 both contain
low-growing, open-crowned grass
species and also winterfat reproduc-
tion.

Summary

Drought in the winter and spring
of 1967 in central and west-central
New Mexico limited spring ger-
mination and probably killed many
seedlings of winterfat. As a result,
little recent reproduction was found
when the study was begun in June
1967. Above-normal precipitation
in the summer of 1967 and the
winter of 1967-1968 proved to be
beneficial for reproduction.

Winterfat germinated in Febru-
ary and March 1968 in large num-
bers and at all sites containing
parent plants. Large numbers, but
a low percentage, of the seedlings
that germinated in 1968 had sur-
vived at all sites after one year.
In typical winterfat habitat, seed-
lings did not survive the high sum-
mer temperatures produced on bare
soil; and survival was limited to the
shelter of older plants, clumps of
low-growing grasses, and litter.
Litter was not abundant on most
ranges, and grasses offered the
“mulch” necessary for seedling suc-
cess.

Reproducing stands of winterfat
were found on all well-drained
slopes, parent materials, and soils
that were slightly basic in reaction.
The best stands were found on
gentle slopes of alluvial origin. All
sites were eroded or disturbed but
supported a substantial vegetative
cover, especially grass. It is the
greater amount of available mois-
ture resulting from erosion and
disturbance, together with some
protection offered by low-growing
grasses, that favors establishment of
winterfat in the sites observed.

The overgrazed Sandia Indian
Reservation land with foliage cover
reduced to 22-33% contained no
winterfat. The protected Bernalillo
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Watershed range with 50-60% foli-
age cover dominated by grasses with
low, tufted, open-growth habit con-
tained numerous stands of repro-
ducing winterfat. However, two
protected ranges with 61 and 62%
cover, dominated by grasses with
tall, compact growth habits pro-
ducing dense ground shade, sup-
pressed reproduction of winterfat.
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