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1.

GENERAL

Purpose. The purpose of this report is to present basic hydrologic
and hydraulic data for use in developing the project plan for flood
protection from the Rio Grande ih the reach between Bernalillo and
Belen, New Mexico. Presented are the development of the standard
project flood, results of discharge frequency-analysis, and hydraulic
analysis of the Rio Grande from Bernalillo to Belen, New Mexico.
Plate 1 is a general map of the study area and Plate 2 shows the

individual drainage areas investigated.

Existing Flood Control Improvements. There are four major £flood

control reservoirs in the Rio Grande watershed above Belen, New
Mexico: Abiquiu Reservoir on the Rio Chama, Galisteo Reservoir on
Galisteo Creek, Jemez Canyon Reservoir on the Jemez River, and Cochiti
Reservoir.on the Rio Grande. Abiquiu Reservoir was completed in
1963 and has a reservoir capacity of 562,00 acre-feet for flood and
sediment control. Galisteo Reservoir was completéd in 1970 and has
79,600 acre~feet capacity for flood control and 10,200 acre-feet
for sediment control. Jemez Canyon Reservoir was completed in 1953
and contains 73,000 acre-feet of flood control storage and 47,000
acre-feet of sediment storage. Cochiti Reservoir was completed

in 1975 and contains 492,000 acre~feet of flood control storage

and 110,000 acre-feet of sediment storage.

A levee system was constructed throughout most of the Middle Rio
Grande Valley during the 1930's by the Middle Rio Grande Conservancy
District. At the present time, portions of this system have a capac-

ity less than 20,000 ft3/s. Levees constructed in the 1950's by

the Corps of Engineers in the vicinity of Albuquerque were designed

for a flow of 42,000 ft3/s.



The Albuquerque North and South Diversion Channels were constructed ‘
in the late 1960's by the Corps of Engineers to intercept and convey

arroyo flows to the Rio Grande. The North Diversion Channel dis-

charges to the Rio Grande north of Albuquerque near Alameda and has

a capacity of 44,000 ft3/s. The South Diversion Channel joins the

Tijeras Canyon Channel and has a capacity of 37,000 ft3/s.

The Albuquerque Metropolitan Arrovo Flood Control Authority is
‘presently implementing a plan of flood control for the drainages

into the valley within Bernalillo County. The plan calls for a system
of diversion channels and holding ponds to protect the development

in the Albuquerque area west of the Rio Grande.

The Soil Conservation Service has a small watershed demonstration
program cdnsisting of the Sandia Mountain Tributaries Watershed in

" Bernalillo County and is one of approximately 50 small watersheds
selected from throughout the country for pilot plant treatment.

The program was completed in 1956 in cooperation with the Forest
Service and local interests. The improvements include a retardation
structure on Piedra Lisa Arroyo and approximately 1.10 square miles
of watershed protection works such as pitting, chiseling, contour
furrows, small check dams, and diversions. The Piedra Lisa Dam
controls a drainage area of 4.1 square miles and has a capacity of

of about 300 acre-feet.

Flood control improvements to the Corrales Watershed have been

planned by the Centrél Rio Grande Soil and Water Conservation District,
the Corrales Watershed District, and the Sandoval Soil and Water
Conservation District in conjunction with the State of New Mexico

and the Soil Conservation Service. A retardation structure with

3,980 acre-feet cabacity is planned to control floods from Arroyo

de los Montovas and Arroyo de las Lomitas Negras. It is planned

to control the one percent chance runoff from 63 square miles. The
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principal spillway will discharge to the Sandoval lateral which in
turn will discharge the flow into the riverside drain which discharges
to the Rio Grande. Also, a flood water diversion will be constructed
to divert flows from 10 square miles of Blacks Arroyo into Arroyo

de las Calabacillas which discharges directly into the Rio Grande.

BASIN CHARACTERISTICS

General. The Rio Grande, one of the principal streams in the south-

western United States, is an interstate and international river

of importance. From its source on the eastern side of the Rocky
Mountains in south-central Colorado, as shown on the General Map,
Plate 1, the Rio Grande.flows eastward for about 150 miles to near
Alamosa, and thence southward across the Colorado-New Mexico state
liné. Continuing southward the river nearly bisects New Mexico
from north to south, crossing the New Mexico-Texas state line near
El Paso. From El Paso, the river flows southeastward and forms
the boundary between the United States and Meiico; The total water—
shed area:is 335,500 square miles but a large part of this area

is comprised of closed basins where only 171,900 square miles con-
tribute runoff to the Rio Grande. The total contributing drainage
area above Belen, New Mexico is approximately 15,291 square miles,
of which 4,604 square miles are in Colorado and 10,687 are in New

Mexico.

From its source until it reaches the San Luis Valley in Colorado,

the Rio Grande drains about 1,300 square miles of mountainous area
with peaks of over 13,000 feet in elevation. The Rio Grande then

meanders through the broad San Luis Valley, a gently sloped plain

surrounded by high mountain ranges, until it enters the Rio Grande
Canyon about 25 miles above the Colorado-New Mexico state line.

The Rio Grande Canyon is a narrow deep gorge about 95 miles long,
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cut through a high plateau., This plateau is bordered by high
mountains on the east and lower mountains, isolated peaks, and plains
on the west. The Rio Grande emerges from this canyon near the town
of Velarde, which is the northern limit of the Espanola Valley.
Through the Espanola Valley, about 30 miles long, the Rio Grande
receives runoff from the high mountains and foothills to the east

and the lower mountains and high plateaus to the west. A major
tributary, the Rio Chama, enters the Rio Grande in this reach just
above the town of Espanola. At the lower end of the Espanola Valley
the Rio Grande enters another gorge, White Rock Canyon, cut\into

a broad plain for about 25 miles. The mouth of White Rock Canyon,
about 20 miles west of Santa Fe, marks the beginning of the Middle
Valley. The Middle Valley, which extends about 160 miles to Elephant
Butte Reservoir, is an entrenchment in the desert plains from 100

to 300 feet deep and about 1 to 3 miles wide. Drainage in this

reach is generally from broad plains areas varying in elevation

from 4,000 to 8,000 feet and containing isolated mountain masses,

some of which rise to over 10,000 feet in elevation.

Topography. The Rio Grande watershed in New Mexico above ElvPaso
occuples portions of three major physiographic provinces. The area-
north of Santa Fe lies within the Southern Rocky Mountain province
which consists of fairly continuous high mountain ranges interspersed
with high plains and narrow mountain valleys. Elevations range from
6,000 feet in the valleyé to over 13,000 feet on the mountains.

South of Santa Fe, the western portion of the watershed is in the
Colorado Plateau province which is a broad eréded tableland lying
generally at elevations 6,000 to 8,000 feet, with isolated mountain
masses rising to elevations of over 10,000 feet. The eastern portion
of the watershed lies within the Basin and Range province which is
characterized by low mountain ranges seldom exceeding 8,000 feet

in elevation. The valleys between the ranges vary from 4,000 to

6,000 feet in elevation. The width of the watershed varies from
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a minimum of about 15 miles at the New Mexico-Texas state line to

a maximum of about 125 miles east and west of Albuquerque.

Vegetation. The wide range in annual precipitation between the
high mountains and the deserts in the Rio Grande watershed has
caused considerable diversification in the natural vegetation. The
vegetative cover may be divided into seven general classes: arctic-
alpine, coniferous forest, juniper-pinon woodland, grassland, salt
desert and northern shrub, semidesert savanna, and bosque. The
arctic—~alpine type consists of grasses and herbaceous plants
growing above timberline in the San Juan and Rocky Mountains in
Colorado and the Sangre de Cristo Range in both Colorado and New
Mexico. The pine, spruce, and fir intermixed with aspen groves and
oak brush, make up the coniferous forests which occupy the high
.mountain areas where the precipitation averages about 20 inches.
The woodland vegetation consisting of pinon and juniper trees
intermixed with grass is the prevalent vegetative type in the
higher elevations of the Colorado Plateau and the Basin and Range
provinces. Most of the grassland-type vegetation is found in areas
where the rainfall is between 8 to 14 inches and devoid of trees
and is found principally on the broad plains and ancient terraces
of the Basin and Range province and in the valleys of the Colorado
Plateau province. The salt desert and northern desert shrub type
of vegetation consists primarily of greasewood which is associated
with high saline soils, and sagebrush which predominates over the
high plains of the upper Rio Grande watershed in New Mexico. Both
require about 19 to 15 inches of rainfall per vear. The term
semidesert savanna applies to a vegetative cover consisting mainly
of mesquite, chamiza, and creosote brush with a sparse grass
understory found in the southern arid areas where the rainfall is
less than 19 inches annually. Bosque, the Spanish term for heavily
wooded or timbered land, has been used to describe the dense

thickets of tamarisk, willows, cottonwoods, and brush called tornillo
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found on the flood plains of western rivers. The bosque type is
not dependent upon rainfall because it obtains moisture from
shallow ground water. Bosque is found throughout the flood plain
of the Rio Grande and is predominant at the upper ends of Elephant

Butte and Caballo Reservoirs.,

6. Tributaries. There are three major tributaries to the Rio CGrande

in New Mexico above Belen, New Mexico with drainage areas exceeding
5097 square miles. These are the Rio Chama, Galisteo Creek, and

the Jemez River.

Major tributaries in Colorado are Alamosa Creek, La Jara Creek,
and Conejos River. The contributing drainage areas of these

tributaries are listed in Table 1,

TABLE 1

DRAINAGE AREAS OF MAJOR TRIBUTARIES
RIOC GRANDE ABOVE BELEN

Contributing
Rio Grande Drainage
River Mile at Area
Tributary Location Confluence (1) (square miles)
Alamosa & La Jara Creeks Colorado : 365 1,024
Conejos River _ Colorado 358 821
Rio Chama New Mexico 245 3,159
Galisteo Creek New Mexico 199 670
Jemez River NMew Mexico 183 1,738

(1) River miles above Elephant Butte Dam which is 1,376.4 miles
above the mouth.




CLIMATOLOGICAL DATA

Precipitation. The average annual precipitation in the Rio Grande

watershed above Truth or Consequences is about 12.5 inches.
Precipitation varies from less than 17 inches in the lower river
valleys to over 30 inches in the high mountain regions. Average
annual precipitation of less than 19 inches falls over most of the
area under study in this report. From May to September, precipi-
tation is mostly in the form of local shbwers, with an occasional
heavy rain in an area where the normal is comparatively low.
Maximum 24-hour amounts at various stations range from slightly

more than 1 inch to as high as 7.50 inches.

Snowfall. During the winter months there is heavy snowfall in the

upper mountainous area of the watershed, while over the lower
portion it is generally light. Snow usually remains in the moun-
tainous areas above elevation 8,000 feet from the beginning of
heavy snows in December until early in April when snowmelt runoff
begins., Below elevation 8,NNN feet snow seldom stays on the ground

more than a few days.

Temperature. The average annual temperatures in the Rio Grande

Basin vary greatly with elevation. A record minimum temperature

of 50° F below zero was recorded at Gavilan, New Mexico, elevation
7,357 feet. At Bosque del Apache, New Mexico, elevation 4,520
feet, a record high temperature of 113° F has been recorded. Frost

data at selected stations are shown in Table 2,
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10.

TABLE 2

AVERAGE FROST-FREE PERIOD

Last in First in Number
Station Spring Autumn Of Days
NEW MEXICO:
Albuquerque B AP Apr 9 Oct 30 204
Bingham May 2 Oct 23 174
El Vado Dam Jun 8 Sep 18 102
Flephant Butte Dam Mar 290 Nov 12 228
Grants May 19 Oct 7 141
Jemez Springs May 1 Oct 22 - 174
Magdalena May 1 Oct 15 167
Red River Jun 17 Sep 5 30
Santa Fe CAA AP ‘ Apr 29 Oct 17 171
Socorro Apr 19 Oct 23 196
Tres Piedras Jun 2 Sep 17 117

Wind. Wind data which are recorded at Weather Bureau stations
within the Rio Grande Basin near the study area are at Albuquerque
and Santa Fe. The maximum velocity of 68 miles per hour (for'a

5 minute duration) at Albuquerque occurred on March 18, 1943,

The average wind velocity exceeded 57 miles per hour for 4 con~
secutive hours at Albuquerque on December 9, 1943; with 54 miles
per hour being the greatest l-hour average velocity and 53 miles
per hour the greatest 2-hour average. During this same period,

a gust of 9N miles per hour was recorded. Early records indicate
that a maximum velocity of 53 miles per hour occurred at Santa Fe
on October 21, 1906, This was measured with a 4-cup anemometer
and has been adjusted to the standard 3-cup anemometer equivalent
of 42 miles per hour. Based on these records, 55 miles per hour
is assumed to be the maximum velocity that can be expected in
exposed areas of the Rio Crande Basin for a duration of 1 hour

or more. The Albuquerque station is considered indicative of

exposed areas and the Santa Fe station is considered indicative
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11.

12.

13.

of sheltered areas. Pertinent data on wind velocities at Albuquer-

que and Santa Fe are listed in Table 3.

Evaporation. Evaporation is high throughout most of the basin

and is excessive in the desert areas. Evaporation data for six
stations within the watershed in New Mexico are given in Table 4.
Evaporation rates in the study area are assumed to be comparable

to those at Albuquerque,

Runoff Records. The first stream gaging station in the Rio Grande

Basin was established at Embudo in 1882. At the end of the 1955
water year there were 92 stream gaging stations in the Rio Grande
Basin above Elephant Butte Dam, including 5 stations in the Closed
Basin in Colorado. There are 22 gages located on the main stem.
Table 5 is a list of gaging stations in the study area and Table 6

is a summary of annual runoff for those stations,

Historical Floods, Historical records include references to many

floods in the Rio Grande watershed above Truth or Consequences.
Newspaper accounts are available of floods which'have occurred
since about 1862. Prior to 1862, the only flood which can be
accurately dated occurred during May and June of 1328, Reference
is made to flooding at San Marcial and also at Tome, Valencia
County, New Mexico., Records by a Catholic priest of the 18283 High
watermarks on the Rio Grande at Tome, which is about 28 river
miles beldw Albuquerque, were the basis of an estimate by the
International Boundary and Water Commission that the peak flow may
have been as high as 100,000 ft3/s. Major floods have occurred
along the Rio Grande in 1865, 1874, 1884, 1886, 1891, 1895, 1973,
1711, 1920, 1929, 1935, 1941, and 1942. A description of each of
these.floods can be found in the survey report for the Rio Grande

above Elephant Butte Dam dated December 1953,
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14.

15.

DISCHARGE FREQULENCY RELATIONSHIPS

General. Discharge-~frequency relationships representing existing

conditions were required for economic analyses. The major source
of data for developing these relationships was the stream gage
station data published in the Surface Water Records of New Mexico,
U.S. Department of Interior, Geological Survey - Water Resources
Division, and the Magnitude and Frequency of Floods in the United
States - Part 8, Western Gulf of Mexico Basins, Geoldgical Survey
Water - Supply Paper 1632. The procedures, techniques, and
criteria contained in Water Resource Bulletin 17, A Uniform
Technique for Determining Flood Flow Frequencies, were used to
develope the discharge-frequency relationships from the estimated

maximum annual péaks at Bernalillo -and Albuquerque.

Discharge Frequency At Bernmalillo And Albuquerque. Existing

conditions are defined as Jemez, Galisteo, Abiquiu, and Cochiti
Dams in place and operating and the Albuquerque diversion channels
complete and functional. Because these structures have been
constructed at different times, the gage station records reflect
the effects of only those structures in operation at the time of
the recordings. Therefore, only recent records reflect the

effects of all existing structures. The objective of this analysis
was therefore to adjust older records to consistently reflect the
effects of new structures. Table 7 summarizes the history of the

construction of the structures used in adjusting the records.

Maximum annual peaks at Bernalilleo and Albuquerque for summer
floods for the period of record were estimated, Modifications of
these flows resulting from control by existing structures were
estimated where appropriate and the resulting peaks were subjected

to frequency analyses and adjusted for expected probability. The

E- 14




TABLE 7

HISTORY OF STRUCTURES
AFFECTING PEAK FLOWS

Date Event

1953 Jemez Canyon DamVCompleted

1953, December Albuquerque Unit Started

1956, June Albuquerque Unit Completed

1958 Abiquiu Dam - Qutlet Works Completed
1960, July Abiquiu Dam - Influencing River Flows
1963, February Abiquiu Dam - Completed

1965 | Albuquerque Diversion Channels Started
1968 Albuquerque Diversion Channels Completed
1968, July Galisteo Dam Influencing Flows |

1970 Galisteo Dam Completed

1973, November Cochiti Dam Influencing Flows

1975 Cochiti Dam Completed
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16.

resulting discharge frequency relationships at Bernalillo and

Albuquerque are shown on Plates 3 and 4.

Recorded peak flows at Bernalillo and Albuquerque were adjusted
by'first determining where the peak for a particular year origi-
nated., 1If the peak was generated above any of the existing dams,
before constructed, it was adjusted by regulating the structure in
accordance with established criteria. If the peak was generated
below the dams, no adjustments were made. After a particular peak
flow was adjusted, a check was made for other peaks that may have
exceeded the adjusted flow. The extent of control assumed to be
exerted by each dam was as follows: Cochiti Dam, all flow con-
trolled; Jemez NDam, all flow conﬁrolled; and Galisteo Dam, peak

reduced by reservoir storage.

Discharge~Frequency Relationships at Other Locations. To develop

in a similar manner . Bernalillo, where the discharge-frequency .

discharge~frequency relationships at other locations throughout
the reach between Las Huertas Creek and Belen, the discharge-

frequency relationship at Bernalillo was routed,

The flood discharges aésociated with several exceedence frequencies
at Bernalillo were routed from Bernalillo to Belen. The base
hydrograph used for the routing was the Bernalillo hydrograph
computed by applying uniform rainfall (estimated to have a 1l
percent chance of occurrence) over the entire uncontrolled area
plus the Galisteo watershed. Fach flood discharge was developed

bv factoring each ordinate of the base hvdrograph by the ratio

of the desired peak discharge to the peak discharge of the base
hydrograph. The routed hydrographs corresponded to the 5, 25,

50, and 100-year floods.

?hé di§Chéfgé:ffé§ﬁ€hEy relationship at Las Huertas was developed
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relationship is defined, lies downstream of Las Huertas Creek.
Therefore, a range of peak discharges was routed from Las Huertas
Creek to Bernalillo where the resulting peaks were assigned a fre-
quency based bn the Bernalillo frequency curve. The flows at Las
Huertas Creek were then assigned that same frequency which defined

the discharge-frequency relationship.

Routing was accomplished by the modified Puls method using the
computer program HEC-1l. Storage-outflow relationships used in
routing were those developed for the condition in which it was
assumed that all levees from Las Huertas Creek to Belen were in
place and able to contain the routed flows. To verify the routing
model, the routed flows at>Albuquerque were compared to the dis-
charge frequency relationship at Albuquerque developed from gaged
data as described previously. The comparison as shown in Table 8,
revealed identical results which is considered adequate verifica-

tion of the routing model.

TABLE 8

COMPARISON OF DISCHARGES AT ALBUQUERQUE

5-Yr. 25-Yr. 50-Yr. 100-Yr.

Routed Flows 2,010 8,240 13,740 21,770
Frequency Curve 2,000 8,300 13,900 22,000

DEVELOPMENT OF STANDARD PROJECT FLOOD

Unit Hydrographs. Unit hydrographs were developed by synthetic

methods because of lack of correlation between available storm



rainfall data with recorded hydrographs. The synthetic unit .

hydrographs were determined by use of the following two

formulas:
= 1.08
qp = 12,650(SSt + 0.00109)
e, =0.074 (LLca)0-3 0-669
Sst
where qp = peak flow in ft3/s per square mile for the unit
hydrograph,
tp = lag time in hours from the center of excess rainfall

to the peak of the unit hydrograph,

L = river mileage along the longest watercourse from the

mouth to the upstream limits of the watershed,

Lca = river mileage along the longest watercourse from the

mouth to the center of gravity of the watershed,

and SSt the equivalent slope of the basin.

Plate 2 illustrates the subbasins developed for this study.
Table 9 summarizes the areas of the basins and how they con-
tribute to the drainage area above the main stem gaging sta-

tiomns.
Unit hydrograph parameters are summarized in Table 10. Plate
5 illustrates the resulting unit hydrographs developed for each

subarea.
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TABLE 9

DRAINAGE AREAS
RIO GRANDE WATERSHED ABOVE BELEN

Contributing Drainage Area, Sq Mi
Location Intervening Total

Drainage area contributing

above Cochiti Dam 11,726
Galisteo Creek controlled
by Galisteo Dam 596
Subbasin 6A - Peralta Canyon 61
6B - Galisteo Cr. below dam 95
6C - Canon Santo Domingo 43
9A - Borrego Canyon 107
9B - Arroyo de la Vega de los
, Tanos 43
10 - Tonque Arroyo 197
San Felipe - USGS Stream Gage 12,868
Subbasin 1lA - Santa Ana Mesa Creek 70
11D - Las Huertas Creek 61
Jemez River controlled by Jemez Dam 1034
Subbasin 1l1E - Arroyo Agua Sarca 16
11B - Arroyo Venada 44
11F - Canon del Agua 19
Bernalillo - USGS Stream GAge : 14,112
Subbasin 11C - Montoyas 67
11G - Sandia Wash 35
14 - N. Diversion 97
16 - Calabacillas 98
Indirectly contributing area 93
Albuquerque - USGS Stream Gage , 14,502
Subbasin 15 - Tijeras + S. Diversion 142 '
Indirectly contributing area 647
Belen - USGS Stream Gage 15,291
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18.

19.

Infiltration Rates. Precipitation and stream flow data in the

study area from which infiltration studies can be made are sparse.
Measurements of rainfall amounts are usually inadequate for
reliable studies to be made. A review of previous hydrologic
reports in the study area was therefore the basis for the infil-
tration rates adopted in this study. Design Memorandum No. 1,
"Albuquerque Diversion Channels Project, Rio Grande and Tribu-
taries, New Mexico'" contains infiltration studies for the storms
of 23 July 1950, 2—3 June 1952, 27"July 1955, and 24 September
1955. Table 11 sdmmarizes the results of these studies which
show infiltration rates ranging from 0.18vinch per hour to 0.63
inch per hour with an average rate of 0.37 inch per hour. The
resulting estimated infiltration rates adopted for the subbasins

in this study are listed in Table 12.

l‘Flood Routing Criteria. Routing of flood flows was accomplished

by the modified Puls method. Storage-outflow curves were obtained
from backwater computations usiﬁg HEC-2. The reach between the
mouth of Peralta Canyon and the Belen railroad bridge was divided
into 33 routing reaches. Each reach was sized so that its storage
volume at standard project flood outflow approximated the volume

of the outflow during the one hour routing period.

The hydrograph from Peralta Canyon was routed through two routing
reaches to the mouth of Galisteo Creek to form a hydrograph at
that point to which the hydrograph from Galisteo Creek was added.
The flood produced from this combined hydrograph was then routed

‘through several routing reaches to the mouth of the next tribu-

tary where its hydrograph was added. The combined hydrograph
was then routed to the mouth of the next tributary where the
process was repeated and continued on downstream to Belen, New

Mexico.
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TABLE 12

INFILTRATION RATES

Infiltration
Area Rate
Subbasin (Sq Mi) (Inch/Hour)
6A 61 0.38
6B 95 0.26
6C 43 0.31
8 596 0.25
9A 107 0.35
9B 43 0.25
10 197 0.31
VllA 70 0.25
11B 44 0.25
11C 67 0.25.
11D 61 0.33
11E 16 0.26
11F 19 0.31
11G 35 0.29
14 97 0.32
15 142 0.36
16 98 0.25
E-23



20.

An investigation of the magnitude of the SPF under the condition
of complete levee failure was also made. The SPF was routed from
Peralta Canyon to Belen uéing storage-volume curves developed
assuming no levees in place except for the Albuquerque unit. As
illustrated in Table 13, the overbank storage immediately upstream
of the Albuquerque unit would serve to reduce the SPF peak through
the Albuquerque unit levee system by only 2,000 to 5,000 ft3/s.

Standard Project Storm. Data from "Probable Maximum Precipitation
for the Upper Rio Grande Valley", prepared by the Weather Bureau
for the Soil Conservation Service, was used in conjunction with
the extent of the generalized SPS isohyets given in EM 1110-2-
1411. Plate 6 shows the 24-hour point PMP isohyets as used in
this study. Based on these isohyets, the 24-hour point PMP was
computed to be 19 inches. Using»Plate 7, a factor of 0.635 was
determined for transiating the point PMP over 200 square miles.
taking 40 percent of this value yielded an SPS index rainfall
amount of 4,83 inches. Based on previous analyses and account-
ing for basin altituae, exposure and orientation, it was esti-
mated that the standard project rainfall would be 40 percent of

the probable maximum rainfall.

The project basin was superimposed over the generalized isohyetal
map developed from Plate 12 in EM 1110-2-1411. The six trans-
positions that were studied are shown on Plate 8. Areas were
planimetered for each transposition to estimate the average depth
of total storm rainfall over each subbasin. The 24-hour rainfall
was distributed into 6-hour values according to the percentages
from Plate 10 of EM 1110-2-1411. The 6-hour values were further
subdivided into l-hour increments in accordance with letter
SWDED-XW, 15 February 1974, subject: "Maximum 6-Hour Rainfall

Distribution for the Standard Project and Probable Maximum Storms"
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TABLE 13

COMPARISON - CONFINED SPF WITH UNCONFINED SPF

Confined Unconfined
SPF Peak SPF Peak
3 % 3 k%
Location ft7/s ft7/s
Mouth of Las Huertas Creek 74,300 74,000
S.R. 44 Bridge Near Bernalillo 72,300 72,000
Corrales Siphon 71,500 71,000
North Outlet - Albuquerque _
Diversion Channel 71,000 69,000
U.S. 66 Bridge 70,100 65,000
South Outlet - Albuquerque
Diversion Channel 69,200 64,000
Isleta Diversion Dam 68,300 60,000
S.R. 49 Bridge Near Los Lunas 67,300 58,000
Belen Railroad Bridge 65,800 53,000

* Assumes no levees in place upstream of the mouth of Las Huertas
Creek and all levees in place downstream of the mouth of Las
Huertas Creek.

*#% Assumes no levees in place except Albuquerque unit.
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22,

Standard Project Flood Hydrograph Estimate. Rainfall excess was

applied to the unit hydrographs and the resulting hydrographs
were routed and combined to yield the standard project flood at
desired locations. Subbasins 11C, 11E, 11F, and 11G were not
included in the calculation of the SPF because the levees below
Las Huertas Creek confine all flows. Flow from these subbasins
pond behind the levees and do not discharge to the river. This
was determined from records of previous floods and substantiated

by examining cross sections of the river valley.

0f the six transpositions studied, transposition 5 proved to be
the most critical. The volume of the resulting standard project
flood below Albuquerque was estimated to be 112,000 acre-feet
which is equivalent to 1.98 inches of rain over the uncontrolled

contributing drainage area.
The standard project floods at selected locations are shown on
Plate 9. Standard project flood peak flows at locations through-

out the study reach are listed in Table 14.

Magnitude of Design Floods. A comparison of standard project

flood peaks with maximum peak discharges experienced in the Rio
Grande basin is shown on Plate 10. The envelope curve shown on
this plate has a definite break at about the 50 square mile
point. This is due to the predominance of thunderstorms of
limited areal extent in the Rio Grande basin. The maximum
peaks of record are usually caused by thunderstorms and in the
larger drainage basins, these storms will cover only a portion
of that basin. Table 15 is a list of the data used to develop
the envelope curve shown on Plate 10 and shows that most of the
maximum peaks of record have occurred during the thunderstorm

season of June through September.
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TABLE 14

FLOWS OF VARIOUS FREQUENCY AT SELECTED LOCATIONS

Standard
50 Year 100 Year Project

Section Flood ‘ Flood ' Flood

No. ft3/s ft3/s _ ft3/s
237 16,600 25,100 74,300
267 16,300 24,700 : 73,300
296 15,800 24,300 72,300
339 15,200 23,500 71,500
367 15,000 23,400 71,400
396 14,800 : 23,100 71,000
428 14,400 22,800 70,400
458 14,200 22,400 70,900
480 13,900 22,100 70,300
510 13,700 21,800 70,100
542 13,500 21,400 69,700
575 13,300 21,100 : 69,200
606 13,100 20,700 69,200
635 12,800 20,400 68,800
656 12,600 20,100 68,300
680 12,400 19,700 68,000
710 12,100 19,400 - 67,700
738 11,800 19,100 67,300
764 11,500 18,800 67,100
793 11,200 18,500 66,700
825 10,900 18,200 66,400
852 10,600 17,900 66,000
877 10,500 17,800 65,800
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TABLE 15

MAXIMUM EXPERIENCED DISCHARGES IN
RIO GRANDE WATERSHED ABOVE EL PASO, TEXAS

3
. ft7/s
Name _ D.A.(sq mi) Date q(;q m;)
1. Rio Chama at Parkview 405 5/21/26 24.7
2. Galisteo Creek at Domingo 640 8/20/35 38.0
3. Arroyo Chico near Guadalupe 1390 7/17/53 10.9
4. Rio Salado near San Acacia 1380 7/31/65 26.2
5. Alamosa Creek near Monticello 403 8/13/64 26.8
6. Percha Creek near Hillsboro 35.4 9/03472 345
7. Arroyo de los Frijoles, Locost Tree ~1.30 8/24/57 1460
Reach, near Santa Fe
8. Arroyo de los Frijoles near Santa Fe 2.92 8/24/57 1830
9. San Cristobal Arroyo near Galisteo 116. 1952 129
10. Tarhole Canyon near Galisteo 2.15 8/12/52 1130
11. San Pedro Creek near Golden 45.2 9/24/55 239
12. Tijeras Arroyo at Albuquerque : 75.3 6/24/67 86.3
13. Encinal Creek near Casa Blanca 6.19 9/09/67 700
14, Percha Creek at Caballo Dam near Arrey 119 9/03/72 129
~15. Aleman Draw at Aleman ' 27 8/07/67 607
16. Tierra Amarilla Arroyo 7 7/28/52 657
17. Arroyo de la Presa 11 8/22/61 1120
18. Arroyo Cuyamungue 3.86 8/22/61 1490
19. San Marcos Arroyo 92 6/17/58 87.9
20. Unnamed near San Ysidro 5 7/23/51 830
21. Gaflon del Agua : 3.93 7/19/56 1374
22. Sandia Wash 15 8/03/63 503
23. Abo (Wash) Arroyo 257 8/21/51 71.2
24. Abo Arroyo _ 355 7/30/56 26.3
25. Encinal Arroyo . 20.4 8/10/54 408
26.  Unnamed near Magdalena 8.1 - 531
27. San Lorenzo Arroyo 27.9 9/19/60 420
28. Nogal Arroyo 60.4 8/01/56 77.3
29. Unnamed near Socorro 6.67 8/01/56 1421
30. Socorro Canyon (flood channel) : 42.2 - 181
31. Alamosa Creek 643 9/04/67 42.8
32. Cuchillo Negro Creek 355 8/25/57 60.3
33. Mud Springs Canyon 19 7/12/50 574
34. King's Canyon 40 7/12/50 725
35. Broad Canyon 36 9/13/58 317
36. Santa Fe River above Cochiti Lake - 231 7/26/71 49.4
37. Jemez Creek near Bernalillo 1038 8/29/43 15.7
38. Mulligan Gulch near San Marcial 413 - 33.9
39. Arroyo Ojito at Zia Pueblo 17.7 8/10/65 932
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24,

HYDRAULIC STUDIES

General. The HEC-2 generalized computer program was used to
determine water surface profiles for all flow conditions and to
determine the storage capacity of the Middle Rio Grande floodway
between Cochiti Dam and Belen, New Mexico. Manning roughness
coefficients of 0.100 for overbanks and 0.020 for channel were
used in the backwater computations for all flow conditions. An
expansion coefficient of 0.3 and a contraction coefficient of
0.1 were used to compute losses caused by changes in the river

cross sections.

Data Limitations. Cross section data in the flood plain areas

outside the existing levee system were_developed from a rather
poor quality topographic map scribed by various methods in 1952.
Inaccuracies in the data will be reflected in the resulting
water surface elevations computed for floodplain areas. Barriers
and reaches of divided or isolated flow were not considered in
evaluating valley flood levels. The data herein is considered
adequate only for project feasibiiity and early stages of project
planning. More severe localized flooding may be expected to
occur as a result of flow blockage caused by numerous subdivisions
and floodplain developments which have occurred with intensity in
the last 25 years. Also, numerous tributaries enter the flood-
plain areas with no flow path to the Rio Grande channel-levee
system. OQften flooding from these sources will be translated

for considerable distances down the valleys and parallel to the
Rio Grande. Prior to mergence with main stream flow water levels,
backing up behind barriers, would possibly create water surfaces
exceeding those shown in this report. For reasons stated, the
floodplain data in this document is wvalid oﬁly as a planning tool.

The data should not be used out of context, i.e. for purposes of
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26.

27.

flood plain development or flood insurance studies. Such use is

beyond the scope of intent of the study presented herein.

Bridges. The HEC-2 Special Bridge Routine was usedAto compute

the flow through all bridges for every flow condition except that
for the State Route 49 Bridge at Los Lunas, New Mexico. Because
the elevation of the State Route 49 left overbank is about 3 feet
lower than the river channel, the special bridge routine could not
be used to calculate a channel "Q" for flows assumed unconfined by
the existing levee system. Accordingly, the normal bridge routine

was used for this bridge for the unconfined flow condition.

Cross Sections. All cross-sectional data for the Rio Grande

between levees were obtained from the 1972 survey for the Middle

Rio Grande Project by .the Bureau of Reclamation.

Cross—sectional data for the areas outside the levees were obtained
from 1" = 400' scale, 2'-contour interval, and topographic maps of
the Middle Rio Grande Project prepared in 1952 for the Bureau of
Reclamation. This information represents the most accurate data
available and is considered suitable for this type of study. How-
ever, data generated from these maps may produce elevations not
compatible with present development and should not be used for
development purposes in the flood plain areas. Plates 11 .through

17 show the locations of the cross sections used in this study.

Water Surface Profiles. All water surface profiles shown on

Plates 18 through 27 were determined by backwater calculations
using the previously mentioned HFC-2 computer program. Backwater
computations were based on the assumption that flow extended to
the overbank areas beyond the levees at flows greater than or

eQual to the levee failure flow.
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Failure Reaches. The existing levee system was evaluated by com—

paring the top of levee profile to the computed water surface pro-
files for levee confined flows of 5,000 ft3/s, 7,500 ft3/s,

10,000 ft3/s, 20,000 ft3/s, and 50,000 ft3/s. ~Then, allowing for
3 feet of free board,.the existing levee system was divided into
the four reaches described beloﬁ according to the level of pro-

tection afforded.

"Reach Ql" includes the right (west) levee from the Corrales
Syphon, section No. 339, to the University of Albuquerque, sec-
tion No. 471, and the left (east) levee from the Las Huertas
Creek Outlet Flume, section No. 238, to the Albuquerque Diversion
Channels North Outfall Structure, section No. 396. The right
levee in this reach provides pfotectiOn against flows-up to 7,500
ft3/s, a 19-year flood, while the left levee provides protection

against flows up to 30,000 ft3/s, a 133-year flood.

"Albuquerque Reach" includes the right levee from the Atrisco
Heading, section No. 502, to Interstate Route 25, section No. 623,
and the left levee from the Albuquerque Diversion Channels North ‘
Outfall Structure, section No. 396, to the South Outfall Structure,

section No. 575. These levees provide protection against flows up

- to 42,000 ft3/s, a 270-year flood.

"Reach Q2" includes the right levee from Interstate Route 25,
section No. 623, to the highway bridge at Isleta, New Mexico,
section No. 656, and the left levee from the Albuquerque Diversion
Channels South Outfall Structure, section No. 575, to the highway
bridge at Isleta, New Mexico, section No. 656. Both levees in
this reach provide protection against flows up to 10,000 ft3/s,

which is a 34-year flood.
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"Reach Q3" includes both the right and left levee from the highway
bridge at Isleta, New Mexico, section No. 656, to the railroad

bridge at Belen, New Mexico, section No. 877. Both levees in this
reach providé protection against flows up to 7,500 ft3/s, which is

a 26-year flood. Table 16 summarizes the levee capacities.

TABLE 16

SUMMARY OF LEVEE CAPACITIES

Reach Failure Flow Frequency of
Title Levee . ft3/s _ Failure Flow
Q - Right 7,500 19 year
Q Left 30,000 133 year
Albuquerque Both | 42,000 270 year
Q2 Both ' 10,000 34 year
Q3 Both 7,500 | 26 year

Damage Flows. The flows that would incur damage under existing

conditions were determined separately for each Q Reach.

In Reach Ql’ flooding of the right bank would occur at the SPF,

the 100-year flood, the 50-year flood, the 25-year flood, and the
point of right levee failure, which is a 19-year flood. Flooding
ofvthe left bank would occur at the SPF and the point of left levee

failure, which is a 133-year flood.
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In the Albuquerque Reach, flooding of the Albuquerque area would
occur at the SPF and the point of levee failure, which is a 270-

year flood.

In Reach Q2, flooding of both banks would occur at the SPF, the
100-year flood, the 50-year flood, and the point of levee failure,
which is a 34-year flood. '

In Reach Q3, flooding of both banks would occur at the SPF, the
100-year flood, the 50-year flood, and the point of levee failure,

which is a 26-year flood.
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IN REPLY REFER TO
UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

Field Supervisor

Ecological Services

U.S. Fish and Wildlife Service
Suite C

3550 Pan American Highway, NE
Albuquerque, New Mexico 87107

District Engineer

Corps of Engineers, U.S. Army
P.. 0. Box 1580

Albuquerque, New Mexico 87103

Dear Sir:

This constitutes the U.S. Fish and Wildlife Service's Fish and Wildlife
Coordination Act Report on fish and wildlife resources relative to your
feasibility investigation of Flood Control Protection Alternatives for
the Middle Rio Grande Floodway: Bernalillo to Belen, New Mexico.

This project (levee rehabilitation) represents a portion of the
Albuquerque Greater Urban Area (AGUA) study authorized by a resolution
adopted by the Committee on Public Works of the U. S. House of
Representatives on April 11, 1974. Basic authority dates back to the
Flood Control Act of Aﬁgust 18, 1941. This report addresses only the
levee rehabilitation part of the total AGUA study. Another Fish and
Wildlife Coordination Act report will be prepared for the remainder of
the AGUA study. This report is intended “o accompany your feasibility
report on the levee rehabilitation project (hereinafter referred to as
the project).

This report has been prepared under the authority of and in accordance
with the provisions of the Fish and Wildlife Coordination Act (48 Stat.
401, as amended; 16 U.S.C. 661 et. seq.). Fish and wildlife investiga-
tions leading to the report were made in cooperation with the New Mexico
Department of Game and Fish and the Corps of Engineers, U.S. Army. The
New Mexico Department of Game and Fish concurs with the findings of this
report. This is the first report of the U.S. Fish and Wildlife Service
on the study.

CONSERVE
. \AMERICA'S

Save Energy and You Serve Americal
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The primary purpose of the proposed project is to provide flood protect-
ion along the Rio Grande from a point approximately seven miles north of
Bernalillo to Belen, New Mexico. The project encompasses approximately
60 river miles. Albuquerque is the primary urban area within the study
reach.

The Service's objective in this report is to identify the adverse as well
as beneficial impacts the project will have on fish and wildlife habitats.
We will identify the scope of habitat impacts and request compensation
for any losses as determined by Habitat Evaluation Procedures (HEP).

In determining the effects of the proposed construction on fish and
wildlife habitats, Habitat Evaluation Procedures have been used.

Habitat evaluation procedures provide a means of quantifying project=—
caused impacts and habitat losses or gains. Habitat units represent
quantity and relative values of project area habitats. It is assumed
that habitat management will improve habitat value. Thus, a margin of
increased value representing increased productivity of wildlife

resources through management can be projected. By using these increased
Productivity margins and the concept of management of a selected wild-
life management area, HEP can be utilized to determine and evaluate
compensation plans. The procedures consist of two parts: A non-monetary
evaluation that uses habitat units to express a measure of habitat
quality, and a user-day or monetary evaluation. The non-monetary evalu~
ation attempts to measure the gquality and value of a habitat to the full
range of animal life presently emploving a scale of 0 to 100. The rank-
ing is accomplished with a combination of biological judgment and species
handbook criteria. The monetary segment of the evaluation provides data
on the supplv and demand for fish and wildlife use in the project area.
The monetary evaluation of fish and wildlife was provided to this offlce
by the New Mexico Department of Game and Fish.

Biologists from the Albuquerque District, U. S. Army Corps of Engineers,
the New Mexico Department of Game and Fish and the U. S. Fish and Wild-
life Service took part in the evaluation of the proposed project area.
Randomly chosen sites of all habitat types within the study area were
evaluated. At each site, the capability of the habitat to meet the re-
quirements of a chosen list of indicator species (evaluation elements)
was rated using a scale of 0 to 10 for each species (10 being the best
possible habitat for a particular animal). In evaluating habitats for
particular animals, relationships between habitat and animal use were
considered. Food, cover and shelter, water availability and interspers-
ion were criteria used in the evaluation. Each biologist used profes-
sional judgment based on a particular habitat as to whether an animal's
needs were being satisfied in that judged habitat. At the conclusion of
the habitat evaluation survey the grand total of all evaluation elements
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for a habitat type was divided by the number of sample sites. This
quotient is the habitat value. This number may range from 1 to 100.

Habitat values multiplied times the number of acres of habitat impacted
by construction equals habitat units. Total terrestrial habitat units
impacted by three future alternatives are displayed in Table 1. These
habitat units are the basis for determining total acres of management
area required to compensate for habitat losses. Future changes in
habitat quantity and quality are taken into account in determinations of
annualized habitat unit losses and gains. This Procedure allows for
comparison of annualized habitat unit changes between the various
alternative futures.

Description of the Area

The study area is located on the Rio Grande in the Middle Rio Grande
valley of central New Mexico. No other major river valley carrying
live water exists in this vast arid country for nearly 300 miles to the
west and more than 100 miles to the east.

The study area encompasses a watershed of approximately 1100 square
miles. Topographic variance within the watershed is quite diverse.
Precipitous mountains that flatten out to broad plains which lead to
the Rio Grande lend to an uncommon land form. Because of these topo-
graphic changes, great differences are evident in the vegetation.

Within the watershed, mountains reach an elevation of 10,600 feet and
are dominated by ponderosa pine, spruce and fir forests. Decreasing

in elevation to the foothills, vegetation changes to pinon and juniper
woodland. Below 6,000 feet, grasslands, with associated plateaus,
buttes, mesas and extinct volcanoes, lead to the Rio Grande valley.
Riparian woodlands border the Rio Grande in a narrow strip primarily
within an existing levee system. This woodland, or bosque as it is
referred to in New Mexico, averaging 200 foot wide on either side of the
river, is dominated by Russian olive, cottonwood and willow trees with
little understory.

Bordering the outside edge of most of the riparian woodland, the land
use is primarily agricultural. Urban areas such as Albuguerque,
Corrales, Los Lunas and Belen have developed within these agricultural
lands. Because of the predominance of farms adjacent to the river and
their associated irrigation diversions, the water flow of the Rio
Grande is intermittent.

Agricultural interests make a high demand on the Rio Grande water
supply during the irrigation season, causing the river to be considerably
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diminished and occasionally dewatered from March through October of
each year. A highly developed system of irrigation ditches serviced by
water diversion structures in the river uses large quantities of water.

Prior to extensive urban and agricultural development in the study
area, the Rio Grande was a meandering multi~channeled river with
oxbows, riparian woodland and numerous palustrine type wetlands. Flood
control and agricultural irrigation projects have reduced the river
from this natural state to an intermittent water conveyance ditch.

North of the study area, within a radius of 40 miles of Albuquerque,
there are three Corps of Engineers dams. These three dams (Cochiti,
Jemez and Galisteo) presently provide flood protection to the three
major floodways leading to the study area. Cochiti Dam, located in the
Rio Grande regulates the normal river flow through the study area while
Jemez and Galisteo Dams regulate floodwaters of two main tributaries
leading to the study area.

In our evaluation of the Corps recommended plan, the Service's Habitat
Evaluation Procedures (HEP) were used. Within the study area, there are
seven types of fish and wildlife habitat. These habitats include the
river channel (aquatic and terrestrial), groundwater interceptor drains
(aquatic and terrestrial), palustrine type wetlands (aquatic and
terrestrial) and riparian woodland.

The river channel is a habitat bordered on each side by riparian wood-
land. There are approximately 4245 acres of this habitat in the study
area. This habitat is composed of a wide low flow channel, bordered
by periodic grassed areas. This habitat has an intermittent water
supply. The channel averages 600 feet in width with a bed of sand,
gravel and grasses., When water is in the channel, it is extremely
turbid and carries a considerable sediment load. Over many years, the
channel bed has been gradually aggrading. Subsequent to construction of
Cochiti Dam upriver of the study area, there has been a degrading pro-
cess taking place in the river channel.

The groundwater interceptor drains are another type of habitat in the
study area. These drains parallel the Rio Grande on both sides of the
river. There are approximately 172 acres of this habitat in the study
area. The drains are approximately 15 feet wide and 2 feet deep. The
drains are located on the outside or landward side of the existing
levees. Water quality of the drains is usually good. Some degradation
occurs during periodic dredging maintenance conducted by the local ir-
rigation district. The bed of the drains is composed of sand and mud
with associated aquatic and terrestrial vegetation. Riparian woodland
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exists on both sides of some sections of the drains. These drains are
man-made water courses whose primary purpose is to intercept river and
irrigation groundwater.

There are three known palustrine type wetlands within the study area.
Two wetlands within the study area are locally referred to as the Oxbow
and the Isleta Marsh. A third wetland has recently been discovered near
Belen. Preliminary investigations are being accomplished on this wet-
land. A tentative survey was accomplished and a determination was made
that the wetland is 3 acres. The combined acreage of these wetlands is
approximately 186 acres.

The Oxbow wetland is located on the west side of the river, approxi-
mately three miles north of the I-40 bridge. This wetland is presently
being fed by surface water discharged from a groundwater interceptor
drain. The oxbow wetland has a number of water channels running through
it and supports a wide variety of riparian and aquatic vegetation. This
wetland is approximately 37 acres in size.

Isleta Marsh, located about four miles north of Los Lunas is an
extensive wetland of approxiﬁately 150 acres. This wetland is located
on the west side of the river and supports a variety of vegetation,
including woodland and aquatic vegetation.

Another habitat type within the study area, and Possibly the most
important, is the riparian woodland. The woodland parallels the river
channel for the entire study area and is approximately 7900 acres in
size. On each side of the river channel there is a narrow belt, about
200 feet wide, of woodland. The woodland is dominated by intermediate
to climax stands of cottonwood, willow, and Russian olive trees.

Where the tree canopy is developed, little or no understory vegetation
exists. Figure.l gives a typical profile of the woodland from Belen to
Albuquerque. The majority of this woodland is within the existing levees
and will be the habitat most adversely impacted by the rehabilitation
project.

Plan of Development

The Study by the Corps of Engineers, U.S. Army, offers a number of
alternatives for this flood control project. These alternatives, which
‘follow, have a considerable variance:

1. Levee construction and rehabilitation.

2. Levee construction and rehabilitation plus channel-
ization.




(D)
(E)
(F)
@)
(8}

9

Populus fremontii (cottonwood)

Eloeagnus ougustifolio {Russion olive)

Solix gooddingii (goodding willow) or Solix omygdobides ( peach leaf)
Prosopis pubescens (screwbean)

Tornorix penfondro (tomorix)

FEET

Bernardo to near Belen

Fig- 1

Belen to Albuquerque

PROFILE DIAGRAMS AND CLASSIFICATION OF PHREATOPHYTE
VEGETATION BETWEEN BERNARDO AND ALBUQUERQUE..
(AFTER CAMPBELL 1964)
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3. Tributary reservoirs for control of main stem flooding.

4. Combination of main stem structures and tributary
reservoirs.

5. Relocation of existing improvements within the flood plain
te flood free areas.

6. . No action.

7. Flood plain management.
These alternatives have been narrowed by the Corps of Engineers to a
recommended plan, which is, the rehabilitation of existing levees to
Standard Project Flood (SPF) capacities. This alternative is the one
we shall address in our report.
As can be seen in Table 2, the Corps has divided the study area into
geographic units. Each unit presently has existing levees which the
Corps has studied. The failure flow in cfs and excedence interval in
years of each unit's levees is also shown in Table 2.

Table 2

Present Levee Unit Flood Capacities, Bernalillo to Belen, New Mexico

Levee Failure Flow Excedence Interval
Unit cfs in Years
Bernalillo 30,000 133
Corrales 7,500 19
Albuquerque East 42,000 270
Albuquerque West 42,000 270
Mountain View 10,000 34

Isleta 10,000 34

Belen 7,500 26

In rehabilitating the existing levees, the Corps proposes to completely
rebuild the levees except for the two Albuquerque East and West units.
In these two units, the Corps will add fill to the tops and sides of

the existing levees. Basic width increases of these two units may occur
on the drainward side, thus diminishing impacts to riverside trees. In
the process of rebuilding, the Corps will construct levees to withstand
a standard project flood. Construction design for the standard project
flood varies for the different units.
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As presently planned, the levee construction will take place at dif-
ferent times on separate levee units. For example, the construction of
- the Corrales levee unit will be completed prior to starting construction
of an Albuquerque levee unit. Thus the construction of each levee unit
will be consecutive rather than simultaneous. Construction time for
each unit will range from approximately six months to two years.

All levees will have a maximum basal width increase of 25 feet. The
height increase of different levee units will vary from 2.3 feet to 5.2
feet. Overlap levees, or levees on the landward side of drains, will
also be reconstructed.

From information supplied by the Corps, we have determined project
development activities that will take place in the rehabilitation of
each levee unit. As can be seen from Table 3, construction activities
associated with each levee unit will impact certain acres of riparian
woodland. In Table 3, it can be noted that the recommended action for
the Bernalillo and Isleta East units is no action. Because of different
height/width increases and distances involved in levee rehabilitation of
specific units, maximum acreage impacts per unit vary from 40 to 198.
Total land surface that may be impacted directly from construction will
be approximately 758 acres. Of this amount more than half of the acreage
impacts will be in the Belen East and West units.

In rehabilitating the levees, woodlands will be impacted directly on and
immediately adjacent to the levees. This impact occurs primarily from
the basal width increase of existing levees into the woodland. Approxi-
mately 281 acres of woodland may be impacted from this construction
activity.

In support of the levee rehabilitation, there will be construction
activities not directly adjacent to the levees. These activities
include creation of borrow pits, jetty fields and haul roads to carry
‘material to the levees. All these activities will be conducted either
in the river channel or riparian woodland, impacting approximately 477
acres. .

Fish (Aquatic Resources)

Without the Project

Within the study area there are three aquatic habitats. These habitats
are the river channel, the drains, and palustrine type wetlands.
Biologists from the Corps, New Mexico Department of Game and Fish, and
the U. S. Fish and Wildlife Service conducted a Habitat Evaluation
Procedure (HEP) on these three aquatic habitats.

F-11
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In the evaluation of each aquatic habitat, indicator species of these
habitats were chosen. Brown trout, largemouth bass, black bullhead,
bluegill, mosquito fish and carp were selected as representatives of
aquatic inhabitants in the drains. All but brown trout and largemouth
bass were selected as representatives of the river channels and
Palustrine wetland habitats.

As previously mentioned in describing the study area, the river channel
provides marginal habitat for aquatic animals. Because of the inter-
mittent nature of flow in the channel, little or no fishery is present.
During the time of our analysis of the river channel for aquatic animals,
the river was totally dewatered. Accordingly, a value of 15.5 was
assigned to the habitat. (See Table 4 for all existing habitat unit
values.)

Because of a year-round water supply, food availability, and cover,
palustrine wetlands were rated relatively high. Results indicated that
the habitat unit value was 67.5 out of a possible 100.

A habitat unit value of 49.13 was assessed to the drains. This habitat
did not receive a high habitat unit value due to the restricting condi-
tions associated with the drains. Their channelized condition as well
as periodic maintenance dredging make this habitat far from ideal for
any aquatic species. In some of the drains, there has been extensive
sampling. At least nine species of fish inhabit the drains including
rainbow trout, brown trout, largemouth bass, longnose dace, Rio Grande
chub, Rio Grande shiner, carp, white sucker and mosquito fish. Carp
provides the largest percentage of total fish standing crop on a weight
basis. The white sucker provides the second largest standing crop.
Results of fishery investigations indicate that small naturally reproduc-
ing populations of largemouth bass, rainbow and brown trout occur in the
Corrales drain. The New Mexico Department of Game and Fish (NMGF) con-
ducts a put-and-take winter trout fishery in the Corrales Riverside
Drain, Belen and Peralta Drains, and the Tome Drain.

The latest NMGF survey indicates that 2,250 angler days at a value of
$20.00 per day for a total value each year of $45,000 occurs in the
drains due to this put-and-take fishery. Future projections associated
with the fishery are difficult to assess at this time. Human population
increases in the Middle Rio Grande Valley may cause detrimental effects
to the fishery habitat. Conversely, large urban centers may demand an
expanded fishery for increasing recreational needs.

There are other aquatic species suspected to be in the drains, but no

surveys were conducted during the study period to determine total species
composition and abundance.
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There are no known Federally listed threatened or endangered fish spe-
cies in the present aquatic habitats.

With the Project

The proposed construction will have differing degrees of impact on fish
habitats in the project area. Fishery habitat impacts caused by con-
struction activities will vary from little impact on the river channel
to possible significant impact on the drains.

River channel impacts will result from borrow excavation and operation
of heavy machinery. This construction will take place in watered as
well as dewatered portions of the river channel. However, because of
the lack of a fishery and current water quality conditions, there should
be minimal if any impacts on fish resources in the river channel.

The initial construction proposal indicated that a levee would be built
through a portion of Isleta marsh. Subsequent to investigation and
Service coordination of fish and wildlife concerns, the proposal was .
changed to eliminate wetland impacts. A Corps study determined that a
tieback levee to high ground north and south of the present marsh is
feasible. It is our understanding that the tieback levee option will be
implemented. Thus, there should be no construction impacts on the three
palustrine type wetlands within the study.

The drains parallel the Rio Grande on both sides and are located approx-
imately 40 feet from the outside or landward edge of existing levees.
During the rehabilitation of river levees, trees adjacent to the levees
will be removed. Additionally, whenever overlap levees are construc-
ted, additional trees will be removed. Although no construction will
take place directly in the drains, significant secondary construction
impacts are expected to occur.

Trees located next to the drains and on existing levees presently pro-
vide shading effects on certain drains, possibly keeping water temper-
ature lower in the summer and higher in the winter. The trees may also
act as a wind and water erosion barrier to the drains. Overhanging trees
may also provide a food source providing insects and leaves as an energy
source to the waterway. The removal of these trees from both sides of
certain drains could cause significant physical, chemical and biological
changes. The tree/drain relationship is in need of further study.

Another impact of tree removal is the aesthetic degradation on the

recreation experience of the fishing public. As stated previously, the
New Mexico Department of Game and Fish presently stocks trout in certain
drains during the winter. Admittedly, this fishing experience is not of
the highest quality, however, it is the only trout fishery available to
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many residents of the greater Albuquerque urban area. With the removal
of trees adjacent to these drains, the recreational experience could be
diminished. We estimate that fisherman use could be diminished by as
much as 10 percent for the life of the project. Fish economic losses
from impacts on fisherman use with the project could amount to as much
as $4500 per year. These figures are gross estimates. If more
detailed information is desired, further analysis will be made. This
analysis may require an indepth study.

Another possible significant impact on the drains might be large con-
tributions of sediment to the drains from nearby levee construction.
There may be a significant period of time when construction activities
will seriously impact water quality in the drains.

Wildlife

Without the Project

For purposes of this report, four wildlife habitats have been identi-
fied within the study area. These habitats include river channel (ter-
restrial), drains (terrestrial), palustrine wetlands (terrestrial), and
riparian woodlands. It may be noted that wildlife also use aquatic hab-
itats, however, for this report we are discussing fish under aquatics
and wildlife under terrestrial. It should also be noted that the acres
of river channel, drains, and wetlands mentioned in this section
represent the same acres discussed in the previous section (Fish -
Aquatic Resources) for these same three habitats.

Habitats associated with the Rio Grande support a surprising diversity
of wildlife species. BRig game such as deer and antelope may periodi-
cally frequent the project area. Admittedly, big game use is temporary
and infrequent. Upland game, such as pheasant, quail, mourning dove and
cottontail rabbits are numerous. Migratory waterfowl are plentiful at
times, especially during migration periods. Resident waterfowl use is
limited because of lack of food and cover necessary to successfully
raise broods. Furbearers, such as beaver and muskrat are numerous.
Predatory species such as racoons, coyotes, foxes, bobcats, hawks and
owls are common. Feral dogs and cats may be the most common pPredator
in the riparian woodland. Songbirds, rodents, amphibians, reptiles, and
invertebrates add significantly to the numbers and diversity of species
found in the study area.

There are presently no known Federally listed threatened or endangered
wildlife residing in the study area, although some endangered species
such as the bald eagle, whooping crane and Peregrine falcon are likely
to use the habitats on a seasonal basis.

F-16




15

The river channel was rated fairly low (49.5) because of its intermit-
tent water flow, relatively poor water quality, and lack of vegetative
cover. The meandering channel is composed of a sand and gravel bed.
Water quality in the river is generally poor, the water being very
turbid and carrying a considerable sediment load. The river channel
averages 600 feet in width and generally drops 4 to 5 feet per mile in
elevation in the study area. Approximately 4245 acres of this habitat
exists in the study area.

The drains, evaluated at 61.4, provide an above-average habitat for the
chosen indicator species, primarily because of the perennial water flow
and relatively good water quality. In addition, varying amounts of
aquatic vegetation provide food and cover value. The drains could be of
even greater wildlife habitat value if yearly dredging of the bottom and
banks was limited. The Middle Rio Grande Conservancy District, the
local irrigation agency, performs maintenance on the drains, usually
dredging the bottom of the drains and denuding the banks of vegetation.
There is approximately 172 acres of this habitat in the study area.

Wildlife use of the palustrine type wetlands was rated high because of
the diversity of habitat. The wetlands have water surface associated
with woodland with well developed cover including grasses, shrubs and
forbs of value to wildlife. Presently there are three palustrine type
wetlands within the study area with an approximate acreage of 186. The
wetlands were assessed a habitat unit value of 79.2.

The riparian woodland was assessed a habitat unit value of 63.4 based on
the woodland's ability to provide needed habitat choracteristics such as
nesting and resting, cover and food for the indicator species. This
woodland is dominated by intermediate to climax cottonwood trees with
codominants of willow and Russian olive trees. Because of the tree
canopy, vegetation in the woodland understory is limited. (See Table 4
for all existing habitat unit values.)

With the Project

As presently proposed, levee construction will have its greatest impact
on the riparian woodland. The other wildlife habitats, such as the
river channel, drains, and wetlands, will be impacted by construction to
a lesser extent.

The construction of borrow pits in the river channel should have mini-
mal, if any, direct impact on wildlife resources. Construction impacts

to drains caused by levee development will be of a secondary nature.,
Construction activities, such as use of heavy equipment, increased
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human disturbances, and associated noises, will have an effect on wild-
life habitats other than direct ground disturbance. Granted, these dis-
turbances may be temporary, but may cause up to a two year failure in
reproduction. This reproductive failure could cause significant
declines in certain species populations.

Additionally, the construction activity may attract non-construction type
people, i.e., the curious, sightseers, etc. Even if non-construction
type people were denied entry to the construction area, the possible
large number of construction people may have wide ranging impacts:
Harassment by construction workers could be significant. Possibly this
type of problem could be handled by contract. With this much human and
machine activity, there are potential impacts to terrestrial species.

A maximum of approximately 760 acres of riparian woodland will be
destroyed. Alterations of riparian woodlands directly associated with
the levee construction, i.e., construction within 25 feet of the exist-
ing levee, will have a maximum direct impact on approximately 281 acres
of riparian woodland. Construction activities in support of the levee
rehabilitation, such as borrow pits, haul roads and jetty fields will
have a maximum direct impact on an additional 477 acres. A wide variety
of animals, including upland game, furbearers and nongame species,
Presently dependlng on the riparian woodlands in the project area, will
be lost since adjacent woodlands are presently at carrying capacity so
that the species in the construction areas cannot move into these areas.

As can be seen in Tables 5 and 6, wildlife economic losses from impacts
on game species with the project will amount to approximately $156,091
Per year. This data was supplied to the Service by the New Mexico
Department of Game and Fish.

Because of the proximity of the project area to Albuquerque, there is a
significant use of the riparian woodlands by non-consumptive users such
as birdwatchers, nature students, wildlife observers, wildlife photog-
raphers, etc. School groups use the bosque as an outdoor laboratory to
study and view wildlife. Audubon Society and other groups view birds on
a formal as well as informal tour basis. The loss of riparian woodlands
would represent a real economic and social loss to the non-consumptive
user of the bosque. Data indicates that present use of the riparian
woocdland for non-consumptive wildlife-oriented recreation is 280,280
user days. The value of this recreation is estimated at $422,500.
Annual losses are estimated at $42,000.

Discussion

As previousiy indicated, minimal fish habitat values are associated with
the river channel. Due to the low value fish resources in the Rio
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‘Table 5

Game Bird Hunter Performance
(Rio Grande - Bernalillo to Belen)

Days/ Total Estimated Days

Species Hunters Harvest Hunter  Days Impact Lost
Ducks 818 4:886 5-83 41769 -SQ% 2[385
Geese 272 123 4.04 1,099 -50% 55Q
Dove 797 8,154 3.50 2,790 -20% 558
Quail 488 2,368 5.54 2,704 -20% 541
Pheasant 1,090 ] 795 1.58 1,722 -20% 344
Total Days Lost 4,378
Value of Average
Bird Hunter Day $28.23
Net Game Bird Loss $123,591
Table 6

Trapper Performance
(Rio Grande - Bernalillo to Belen)

No. Trappers Furbearer Harvest Total Pelt Price

318 1,429 $ 67,489.00

Approximately 50%
furbearer harvest
lost from project
impacts ~ $33,744.QQ
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Grande resulting from intermittent water flows, the construction impacts *
in the channel will be minimal. Construction impacts in the river
channel will be minimal. Construction impacts in the river channel will
result from creation of borrow pits. It is expected that river channel
borrow pits will become silted in within a year. Pools of water result-
ing from borrow pits may create temporary fish habitat that may sustain
minimum fish resources. Due to the short-term nature of these pools no
beneficial or adverse change is considered in the river channel. Com~
Pensation measures are not considered necessary.

Construction impacts on fish habitat associated with the leveeside drains
will be of a secondary nature. The Service's HEP was not used to document
secondary impact compensation measures for drain habitat impacts. The
construction, as proposed, along the drains will not directly impact the
water course, i.e., no machinery or activity will take place directly in
the water course. However, trees on both sides of certain sections of
drains will be destroyed. This tree clearing will extend for several
miles. The destruction of these trees may impact the drains in a
secondary manner. Water temperature in summer may increase as well as
decrease in winter. Any food value derived from the trees will be
eliminated i.e., insects or leaves dropped that provide basic food value
to a fishery. The trees also provide a wind and water erosional barrier
to the water course.

There may also be significant impacts to the water quality of the drains
because of the nearby construction on the levees. Considerable sedimen-
tation, in addition to possible oil and gas spills could cause short and
Possible long-term impacts on the drain habitat.

A small population of rainbow and brown trout Presently spawn in at least
one unit's drain. There may also be a small population of spawning
small-mouth bass. Because of the relationship of the trees to the drains,
tree removal may have an impact on fish resources.

There will be an adverse impact on the New Mexico Department of Game and
Fish's put~and-take winter trout fishery program. There may be no
adverse impact on the fish placed in the drain, but there will be an
adverse aesthetic impact to the fishing public after trees are removed.
Additionally, there may be periods of time when the fishing public's
access to the drains will be restricted because of project construction
activities. There should be compensation provided for this degraded
recreational experience.

Adverse fish and fishing public impacts can be offset by development of
drain habitat improvements such as submerged logs and rocks, low flow
dams, and planting of trees. Provisions for these measures would off-
set the lower fish habitat values and recreation loss created by the
project.
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Because of the national priority that has been established relating to
wetlands, the Fish and Wildlife Service requested that the project be
modified so no palustrine wetlands in the project area would bhe impacted,
directly or secondarily. The Albuquerque District, U.S. Army Corps of
Engineers has assured us that no levees will be constructed through
palustrine wetlands. '

The proposed levee rehabilitation project will have its largest impact
on the riparian woodland that parallels both sides of the river channel.
Woodland habitat will be destroyed along the existing levee route.
Additionally, bosque will be destroyed by construction of borrow pits,
haul roads and jetty fields in the interior of the riparian woodland.

A maximum of 281 acres of riparian woodland will be impacted immediately
adjacent to the existing levees and will be permanently lost. Operation
and maintenance activities of the new.levees after construction will
Prevent any successional stages of riparian woodland from returning.
This OgM plan has been proposed by the Corps because trees in the levees
are considered a threat to the integrity of the levee. Contractual
measures must be made to insure that during construction trees at the
toe of the new levees are not damaged.

Riparian woodland other than that located adjacent to the levee will be
impacted by creation of borrow pits, haul roads and jetty field con-
struction. The maximum acreage of woodland expected to be destroyed is
477 acres. The 477 acre total consists of approximately 50 acres of
riparian woodland expected to be lost due to the creation of haul roads
and jetty fields and approximately 427 acres of woodland impacted by the
creation of borrow pits.

Terrestrial '~ildlife will be significantly impacted in all terrestrial
habitats during construction. Work crews, heavy equipment, noise, and
increased public use of newly opened areas, will combine to disrupt
normal wildlife activities.

Some possibilities exist to mitigate or lessen the impacts on the
riparian woodland. One measure would be to increase the basal width of
levees to the drainside of the existing levees rather than to the
riverside.

Another measure could be the use of tieback levees in place of riverside
levees, where feasible. Tieback levees are being proposed by the Corps
to avoid destruction of Isleta marsh. Since tieback levees are
generally perpendicular to the riparian woodland, less habitat would
need to be destroyed.
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Since rehabilitation of overlap levees will impact riparian woodland as
well as the drains, every alternative to overlap levee rehabilitation
should be explored. One possibility would be to build the main levee to
SPF across the drains, and insert a culvert into the levee to allow
drain water to drain into the river. There is a problem of water from
the drain backing up during a flood, but the problem should not be signi-
ficant due to the usually short duration of summer flash floods. I1f
major problems are foreseen, pumps could be installed in the drains and
activated during a flood.

Another mitigative measure that can be taken is to locate haul roads and
jetty fields in sparsely vegetated areas.

Discussions with Corps personnel during coordination indicated that
these mitigation measures may not be feasible, except on a limited basis.
If, upon additional study of the project area, the Service locates a
unique habitat, important bird nesting area, or other valuable wildlife
areas, we would request that some means of mitigation, such as mentioned
above, be initiated to preserve the integrity of the important wildlife
area.

After construction is completed, riverside, tieback, and overlap levees,
haul roads, and jetty fields should be planted to native grasses of
greatest value to wildlife. Native shrubs and trees should also be
planted wherever possible. Haul roads should be blocked to prevent
vehicular access, except where needed for administration of project
lands.

If all the mitigation measures could be installed to the maximum degree,
a significant portion of the riparian woodland would still be impacted,
and would need to be compensated for. This particular habitat is almost
nonexistent elsewhere in the Southwest. It is the remnant of a once
larger community extending along the middle Rio Grande valley and other
river basins in the Southwest. The bosque is an oasis for wildlife,
surrounded for hundreds of miles by desert. It also provides a much
needed route for migratory birds to follow in their long trek through
the desert community. The continued existence of this habitat is in
jeopardy due to man's agricultural and urban development. The Service,
therefore, would request replacement if this habitat were lost in the
project area.

Acreage compensation for construction impacts associated with levees,
haul roads, and jetty fields will vary depending on where compensated
acreage is chosen and how much management is applied to that acreage.
Since riparian woodland is decreasing in the Middle Rio Grande Valley,
we request that areas that were once woodland, are now denuded of wood-
land, but are capable of succession to the woodland community be chosen
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and managed to reach the habitat unit value of the woodland that
presently exists in the project area, i.e., a 63.4 value. Assuming that
this denuded woodland has a present value of 10.0Q0 and that within 75
years it can attain a value of 63.4, 750 acres would be needed to com-
pensate for approximately 50% of the losses to the woodland from the
levees, haul roads, jetty fields, and borrow pits.

The compensation areas could be purchased as one block or as small indi-
vidual holdings throughout the project area. Smaller areas would be
more beneficial since they could be placed along the Rio Grande in areas
close to the impacted woodlands. If this is not feasible, one or two
larger tracts may be purchased. Management should include fencing and
posting to keep livestock off the land and discourage people from enter-
ing the area. Native grasses, shrubs and trees should be planted over
the compensation area to accelerate revegetation. An intermittent water
supply would be needed so that at least 10 per cent of the area may
receive watering at any one time.

Approximately 435 acres of borrow pits will be created. As in creation
of haul roads and jetty fields, borrow pits should be located in river
channels and sparsely vegetated woodlands as much as possible to prevent
the loss of additional woodland habitat. An inter-agency team consist-
ing of biologists from the Fish and Wildlife Service, New Mexico Depart-
ment of Game and Fish, and the Corps of Engineers should be created to
select the borrow pit sites before construction.

In the event the construction of borrow pits does impact riparian wood-
land, then compensation for the loss would be needed. Assuming that 435
acres of woodland would be impacted by creation of borrow pits, conver-
sion of 300 acres of borrow pits to palustrine type wetlands would com-
pensate for the remaining loss of the woodlands effected by the selectea
pPlan. This determination is based on the high value placed on riparian
woodlands and wetlands in the Middle Rio Grande Valley and that both
types are assumed to be of equal relative worth based on scarcity and

" value.

As far as we know, converting borrow pits to palustrine wetlands has not
been tried in the Middle Rio Grande Valley in the past. Because of the
number of variables associated with converting borrow pits to wetlands
and making the wetlands viable for the project life, demonstration areas
should be set up to obtain information on how best to create the
wetlands. :

The specifics of wetland development may require multi-disciplinary
study, however, some general guideline can be presented in this report.
At least 50 percent of the wetlands should be larger than one acre.

The wetlands should have a permanent water source for the life of the
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project. Wetlands can be placed at return water sources to the river

channel, similar to the location of the oxbow wetland. With a surface
water supply, these wetlands may require little or no maintenance. An
alternative to these return water sources would be flap valves through
the rehabilitated levees to feed water from the drains to the wetlands.

Another source of water for wetlands is ground water supply. If wet-~
lands are created with a ground water Supply, these wetlands should have
a permanent water depth of eight feet in three-quarters of the originally
constructed surface area; a deep center section should be construction
with slopes approximately 1:2 with adjoining slopes of 1:6; surrounding
land to the wetlands should have no less than 1:12 slopes. Ideally,
what is needed is a wetland with a deep center (creation of islands in
some deep sections) with slopes in the deep center as steep as possible,
possibly even riprapped slopes since the site material will most likely
be sand. Adjacent to the deep section should be long, wide, gradually
sloping edges. These edges are where emergents will grow and provide
cover as well as food for a variety of animals.

Two problems associated with creation of the wetlands are emergent vege=-
tation and siltation. The emergent vegetation problem would be most
serious with wetlands fed by ground water, but may also occur with a
surface water supply. Falling and rising water levels allow the
emerdgents toc "take over" the open water and eventually succeed the wet-
land back to riparian woodland. Siltation may also result from river
deposits during high flows, bank sloughing, etc. Placement of wetlands
would be an important factor in lessening the siltation problems. Such
possibilities include locating the wetland sites on the landward side of
the levees adjacent to potential water sources, locating wetland sites
on the inside of river channel bends within the levees, and locating
wetlands downstream from jetty fields or densely wooded areas.
Protection from siltation can also be afforded by placement of dikes or
berms on upstream sides of wetlands. The emergent vegetation pProblem
can be managed by periodic burning of vegetation as deemed necessary by
New Mexico Department of Game and Fish biologists. If the wetland con-
tinues to be filled in by sedimentation and emergent vegetation, a drag-
line or dredge could be employed periodically to maintain the wetlands.
The frequency of this maintenance would be determined by biologists from
the New Mexico Department of Game and Fish. The value of the borrow
pits, if properly designed and managed is projected to increase to that
of wetlands in the project area, i.e., 79.2. This increase in productiv-
ity on 300 acres would offset the remaining riparian habitat losses.

There will be significant impacts to the habitats within the project area
from construction activities. Numerous large machines and people associ=-

ated with the construction will impact habitats in ways other than direct
ground disturbance for the duration of the construction in each project
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unit. Because of numerous unknowns associated with this impact, the
Service cannot quantify the impact. But.it is our judgment that the
short term impacts may be significant. Presently, this impact has not
been quantified, therefore compensation has not been requested. Addi=-
tional analysis by the Service will be necessary.

Riparian woodland and wetland site lands for compensation should be ac-
quired at project cost and made available for management to the New
Mexico Department of Game and Fish. Since the Present riparian woodland
is providing wildlife benefits, and since the project would lower the
wildlife value of the riparian woodlands, the compensation lands rec-
ommended would not provide increased wildlife benefits, but only replace
values lost. If the New Mexico Department of Game and Fish took over
management of these lands and paid the operation and maintenance costs °
out of their present budget, benefits in other wildlife areas would have
to be sacrificed. Therefore, compensation lands should be maintained
with project 0sM funds.

As previously mentioned, the riparian woodland in the Middle Rio Grande
Valley is a unique ecosystem even for the Southwest. Although studies
have been done in the past on various aspects of this ecosystem, studies
of the magnitude that would allow for specific habitat replacement and
management recommendations do not exist. The habitat evaluation pro-
cedures quantifies average values for the entire segment of riparian
woodland in the project area. The selected indicator wildlife species
include species common to the riparian woodland. Other species, such as
uncommon or threatened species, or those species requiring riparian
woodlands for survival were not identfied. More detailed studies would
be needed to identify their presence and habitat requirements so that
impacts such as loss of woodlands and construction activity (noise,
human presence) on these species can be identified. Only then can
suitable recommendations be made for compensation lands that would
project the broad spectrum of wildlife inhabiting the riparian woodland
community. Such questions as wildlife species composition, vegetation
composition, wildlife niche requirements, etc., can only be answered
with a comprehensive study. Because weather conditions change from year
to year, a minimum of 2 years data should be obtained before conclusions
can be made. Three to four years data would be much better.

Nonconsumptive uses of wildlife is broken down for this discussion into
wildlife observation and wildlife photography. According to the Fish
and Wildlife Service's 1975 Hunting and Fishing Survey, approximately 25
percent of the U. S. population participates in wildlife observatiens,
and 7.5 percent participates in wildlife photography, for 32 days each
year.
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Assuming the same ratio for New Mexico, and a population of 370,000
within a 50 mile radius of the project area, 2,775,000 user days on ncon-
consumptive wildlife observation is enjoyed by the people within close
Proximity of the project area each year. Assuming 10 percent of this
use is in the riparian woodland of the project area, present user day
nonconsumptive wildlife observation use of the pProject area is 277,500.
Using a scale of dollar values based on Principles and Standards (PsS),
the value of this type of recreation is $416,250 ($1.50 x 277,500). The
value lost each year with the project would be $41,600 per yYear. This
figure is in 1978 dollars, and assumes a 10 percent loss of noncon-
sumptive wildlife observation with the project.

Wildlife photography is another nonconsumptive use of wildlife with an
appreciable demand. Again, using the same population figures discussed
above, 370,000 times .075, and 27,750 times 10 percent use in the project
area, 2,775 photographer days can be expected to occur in the project
area. Assuming a value of $2.25 per photographer day (from P&S), the
value of this type of recreation in the project area woodland is $6244
ber year. Assuming a 10 percent reduction with the project, value lost
is $624. The total value lost each year with the project for noncon-
sumptive wildlife recreation users would be approximately $42,600 per
yeéar in 1978 dollars.

Because of the dynamics, or change, associated with the river system, a
wildlife and habitat survey should be performed no sooner than 2 years
Prior to construction. Valuable wildlife or habitat areas, such as bird
rookeries or cottonwood stands, may be easily located today, but because
of change on the river, these areas may be elsewhere by construction
time. Construction modification may be necessary to avoid impacting
such areas.

Because of the complexity of the project, lack of information on some
wildlife species and habitats, and the importance of the riparian wood-
lands in the Middle Rio Grande Valley, the Fish and Wildlife Service
would need to be involved in plan formulation throughout the planning
pProcess. Coordination efforts would be needed for analyzing drain and
woodland mitigation measures, selecting wetland and woodland compensation
areas, establishing demonstration wetlands and woodland management
practices, quantifying construction disturbances, assisting in the
development of a woodlands study, surveying valuable wildlife and habitat
areas, and assistance in the planning of Phase I of the GDM. The Service
would need continuing funding throughout the planning process to insure
that the above questions are adequately addressed.

The above-mentioned mitigation and compensation measures, if implemented,
would adequately preserve the integrity of the drain habitat and riparian
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woodland. The Fish and Wildlife Service feels strongly that these habi-
tats are extremely valuable and should be preserved, especially since
they are located adjacent to urban areas and are easily accessible to

the public. If the fish and wildlife compensation plan is implemented
and fully funded as part of the project, then, in the view of the U.S.
Fish and Wildlife Service, the project will be in compliance with
Executive Order 11988 (Floodplain Management) and Executive Order 11990
(Protection of Wetlands). Without adequate compensation for the fish and
wildlife losses, we would find it necessary to oppose the levee rehabili-~
tation project on the Rio Grande.

Recommendations

It is recommended that the following be implemented in the development
of this project:

1. That drain habitat improvements, which will include
Placing of logs and rocks, low flow dams and trees
be installed to compensate for the degraded drain
conditions.

2. That no construction impacts, either directly oxr
secondarily, be allowed to alter the three identified
palustrine wetlands in the project area.

3. That the feasibility of mitigation such as in-
creasing levee basal widths on the drainside, use
of tieback levees, alternatives to overlap levees,
and placement of haul roads, borrow pits, and jetty
fields in sparsely vegetated areas be studied by
the Corps.

4. That unigue habitats and wildlife areas, such as
bird resting areas (rcokeries), be mitigated or
compensated for should these areas be impacted by
construction. A survey should be performed no
sooner than two years prior to construction to
identify valuable wildlife habitat.

5. That riverside levees, tieback levees, overlap
levees, haul roads and jetty fields be planted to
native grasses, shrubs and trees of value to wild-

- life. Additionally, every effort will be taken
to block haul roads, naturally by vegetative
concealment and artifically by creating barriers.
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That "in kind" compensation for riparian woodland
destruction be provided. The Sexvice requests 750
acres of fallow land that will be managed to a
woodland state to obtain a 63.4 habitat unit value
in 75 years. Management, as stated in the discus-
sion section, is imperative to the compensation
plan. This would accomplish approximately 50%
compensation for the total riparian woodland

loss. Nonconsumptive wildlife recreation losses
would be compensated under this compensation plan.

That an inter-agency team consisting of biologists
from the U.S. Fish and Wildlife Service, New Mexico
Department of Game and Fish and the Corps of
Engineers be created to select borrow pit sites
before construction.

That 300 acres of borrow pit sites be converted to
palustrine type wetlands. This would compensate
for the remaining riparian habitat loss. That
these general guidelines be followed:

a. That demonstration areas be set up to obtain
information as to how best to construct the
wetlands. )

b. That specifics such as size, management,
water source, contours and placement be
addressed in detail.

That, because of the uniqueness of the riparian wood-
land in the project area, the Service recommends a
minimum of two years for a detailed study to more
accurately determine the floral and fauna abundance,
and composition and determine associated construction
activity impacts such as \noise and human disturbance.

That compensation land be acquired at project cost and

made available to the New Mexico Department of Game and

Fish with appropriate operation and maintenance funds.
e

That, because of the complexities associated with this

project, the Service be provided with continuing funds

throughout the project planning process.
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That should the recommendations proposed by the Service
not be fully implemented, then the Service would oppose
the selected alternative, and recommend that the Corps
explore other alternatives such as lesser flood pro-
tection, floodplain management, or no action.
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ATTACHMENT 1

DETERMINATION OF HABITAT TYPES EVALUATION ELEMENTS
AND DEFINITION OF RATING STANDARDS

The habitat types within the alternative project areas for the Middle
Rio Grande Floodway, Bernalillo to Belen, New Mexico are (a) cotton-
wood-willow riparian woodlands, (b) Conservancy District drain and
return drains (Type 5 Wetland-Inland Open Fresh Water), (c) river
channel (Type 5 Wetland-Inland Shallow Fresh Marsh) and (d) Palustrine
type wetlands.

a. Cottonwood-willow riparian habitat will be the major habitat
involved in the levee alternatives. The riparian habitat occurs
adjacent to the river generally between the levees. It is expected
that impacts to riparian habitat will occur with borrow pits and levee
construction. Several successional stages of riparian habitat occur
in the project area; however, it is visualized that with time and
ecological succession, most areas will succeed to the cottonwood-
willow type. Characteristic vegetation includes cottonwood, willow,
Russian olive, salt cedar, and annual and perennial grasses and forbs.

b. Irrigation drain and drain outlets are found adjacent to the
levees throughout the project area. The drains sexrve the purposes of
returning excess flows into the irrigation system and to remove excess
water from areas behind the levees during periods of rainfall or sur-
Plus irrigation. The drains provide valuable permarant flows, aquatic
vegetation, and habitat variety. Vegetation occurring along the drain
includes periodic cottonwoods, Russian olives, willows, duckweed, water
milfoil, dock, occasional cattails, and annual and perennial grasses
and forbs.

c. The sandy river channel occurs throughout the entire levee
alternative area. The river is characterized by flat, sandy bottoms,
generally several hundred feet wide, with periodic total flow and
frequent partial flow. Flows are generally shallow and cause frequent
bottom scouring and shifting which in turn causes sparse vegetation of
exposed bottom areas. Occasional vegetation includes willows and a
few annual forbs. Water areas of reduced flows and isolated pools at
low flow will support some aquatic plants such as duckweed and algae.

d. Shallow standing water wetlands are very limited in the
project area. However, these remnant areas located near Belen, Isleta,

and Albuquerque are significant because they provide wetland values and
are representative of historic Rio Grande wetlands which occurred prior
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Table 1: Habitat Type - Evaluation Element Matching
For Habitat Evaluation of Corps of Engineers ‘
Flood Protection Alternatives, Middle Rio Grande
Project Area Bernalillo to Belen, New Mexico

Evaluation Habitat Types

Cottonwood~- Drain River Shallow
Willow Channel Water
Riparian Wetlands

Terrestrial species
Cottontail rabbit X
Scaled quail ’
Mourning dove X
Ring~necked pheasant X
Dabbling ducks
Beaver
Muskrat
Raccoon
Gray fox X
Bobcat
Rock squirrel X
Kangaroo rat
Red-tailed hawk
Screech owl X
Belted kingfisher X
Great blue heron X X X
Black-crowned night heron X
Red-shafted flicker X
Killdeer X
Pinon jay
Bull snake X
Rattlesnake
Spiny soft shell turtle X X
Honey bee X ‘
Leopard frog X X
Wood house toad X

>
]

MW KX
»

Aquatic species
Brown trout
Largemouth bass
Black bullhead
Bluegill
Gambusia
Carp

XD Mo XM
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to flood plain development and construction of flood control measures.
In general, these areas occupy old oxbows (near Isleta and Albuquerque)
and low areas (near Belen). Associated vegetation includes cottonwood,
willow, salt cedar, Russian olive, rushes, cattails, duckweeds, water
milfoils, and annual and perennial grasses, sedges and forbs.

Evaluation elements (key species) that enable adequate determinations
for habitat values are listed by habitat type in Table 1. These ele-
ments were selected because they are representative and dependent to
some degree on the habitat type. Generally, the selected elements
represent the full range of ecologically important niches which com-
Prise the community represented by the habitat type. Thus, the evalua-
tion of the quality and quantity of the habitat requirements available
in the project area is an indicator or rating of habitat value.

The habitat evaluation is expressed on a scale of 0 to 10, a 10 rating
being an indicator of the best habitat for the species in the ecoregion.
The assessed value is based on the vegetative and habitat condition at
each sample site and is used to compute an average habitat unit value
for the habitat type. This shows the capability of that habitat to
provide the necessary elements for the selected species. These habitat
unit values serve as the basis for the determination of project impact
and compensation needs.

‘Statistical sampling methods are utilized to lessen the likelihood of

personal bias. To randomly determine sample sites, mosaics or maps of
the project area are overlayed with a standard grid and coordinate
system. Any grid is locatable by a number letter designation.

All accessible plots are classified as to habitat type. When more than
one habitat type occurred within a plot, the plot was classified as to
the type which covered the most area.

Sample plots are randomly selected from habitat type groups using a
random numbers table. These sample plots are then visited and evaluated
in the field by the habitat evaluation team.

Throughout the investigation, the formula N = t252 is used to

0 3,
determine if a statistically valid sample has been obtained, where "NO"
is the necessary sample size, "t" is the value from the "students' t"
table, "s2" is the variance, and "32" ig the margin of error.
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INSTRUCTIONS

In order to evaluate the impact of the plan on
the fish and wildlife habitat, it is necessary to
know the value of the hahitut itself, Here, cach
habitat type is assigned a value according to its
wnrth for fish or wildlife. These rescurces are to
be evaluated separately, and impacts and compen-
sation needs are also computed separately. To
determine this habitat type unit value, the evalu-
ation team will complete a Form No. 3-1101 for
each habhitat type as follows:

1. Select ten representative species that are de-
pendent to some degree on the habitat type
being evaluated and which best express its
diversity. Thest will be used in rating the
sample sites. List them across the top of the
chart at the left. The reasons for selecting
these particular species should be noted and
appended to this form. The objective is to
consider the full range of animal life in asses-
sing habitat quality, Normally ten species are
selectedd, however the number of species usced
to evaluate a purticular hubitat type may vary.
1f another number is chosen, the rationale for
this must be noted on the back of this form.
These species, or evaluation elements, may not
varv within a habitat type.

2. Select a number of sample sites agreeable to
all members of the evaluation team. This num-
ber may vary with different habitat types.

3. Rate the capability of the habitat to meet the
requirements of each of the evaluation ele-
ments on a scale of 1 through 10 at each
sample site, the higher rating being given to
the more desirable site. All evaluation ele-
ments must be rated at each sample site.

4. The key criteria involved in making the above
judgement should be recorded on the back of
this form or on a separate sheet and attached.

S. Sum the values in each Evaluation Element
column vertically, and write this number at the
bottom of the column,

6. Sum cach Sample Site line horizontally and sum
the Total Evaluation Element Column. Write
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the totals in the spaces provided, Naote that if more than
ten evaluation elements are uned, o second Form Ne.
3-1101 must be used and the line totais from one sheet
carried forward to the secund.

. Divide the Grand Total of All Evaluation Elements by the

Number of Sample Sites. If ten evaluation clements were
used, this number is the Habitat Type Unit Value for the
habitat type being evuluated, and this number should be
written in the box provided at the bottom of the Form No.
3-1101. If more or fewer than ten evaluation elements are
used, then the number obtained by this division operation
must be prorated, for example: if only five evaiuation cle-
ments are used, then the quotient must be multiplied by
10/5. If twelve cvaluation clements were used, then the
quotient must be multiplied by 10./12. This product is the
Habitat Type Unit Value in these cases snd is the number
that should be written down in the box at the bottom of
the form,

e ————

rAdditional ingtructions for wildlife habitat rvpe<)

8. Uuing professional iudgement, the evaluation team now \ ‘
estimates the increase in wildlife habitat type unit value

pesstble by proner manavement of the resources present.
This is the Management Potential Unit Value., Write th:.
numher ut the bottom of the form in the box provided. The
sum of this number and the Habitat Type Unit Value must
not cxceed 1000 If they do, the Management Potential Unae
V.ilue must be reduced accordingly.

9. For wildlife habitat, an interspersion value may be deter-

mined. If this is done, the evaluation continues on Form
Nu. 3-1102,
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Page of pages

R
PROJECT NAME

UATE

TTALTERNATIVE PLAN

eSS EVALUATION SHEET
HABITAT CODE THABITAT TYPE T T
i WETLAND - AQUATIC
I EVALUATION ELEMENTS
i S A A Sy
SAMPLE | / K / / AR .

SITE | /S . ~ "y@ / // / '.// ’/ / /
IDENTI- | CEIN g A A 4 /
FICATION! / S e & L /Sy
Nuwser| / Q¥ @ g / VAR / :

S F 5 F ST Joee
SR & / . ./ TOTAL
B o
-0l 6. 7. 8 8] - eptd 29
202 8l 3 7 7. j_25 |
|
! i
t !
. 1 : ! !
| i | i
R { SN U S IV U O
- | | |
{ !
i i
i
Ll - v L NS § -
1 . | ] N ' ;
! i
USRS VN SO SN SRR ~.L_ e e
i v
i i !
1 { . i l : !
! | 1 i !
? ! ! i | i
s e |
SRVEUSIRUNS S50Vt SR SR TRV SN ST SRRy SURNDY SR S SO
. . L
SO T O A
L | |
el v —h —de- ‘ii 4 i~ _—
i ! I ‘ ! | |

TOTAL e E e
EVALU- ; I Py
AfIO! ! P Lo |

MENT 14 10! 15; 15} i ! i ; | 54
VAIIIES i " i : { : ! i
. HABITAT TYPE MANAGEMENT
Gt Tonal UNIT VALUE POTENTIAL
Evaluustion 54 ) U“NI];,):ALUE
Slements = .. 7 = = (on;)') ile habitat
Number of 2 (10/4)

Saumple Sites (5) 67 5

INSTRUCTIONS

In order to evaluate the impact of the plan on
the fish and wildlife habitat, it is necessary to
know the value of the hahitat itself. Here, each
habitat type is assiyned a velue acrording to its
worth for fish or wildlife. These resources are to
be evaluated separately, and impacts and compen-
sation needs are also computed separately. To
determine this habitat type unit value, the evalu-
ation team will complete a Form No. 3-1101 for
each habitat type as follows:

1. Sclect ten representative species that are de-
pendent to some degree on the habitat type
being evaluated and which best express its
diversity. These will be used in rating the
sample sites, List them across the top of the
chart at the left. The reasons for selecting
these particular species should be noted and
appended to this form, The objective is to
consider the full range of animal life in asses-
sing habitat quality, Normally ten species are
selected, however the number of species used
to evaluate a particular hubitat type may vary.
If another number is chosen, the rationale for
this must be noted on the back of this form,
These species, or evaluation elements, maynot
vary within a habitat type.

2. Sclect a number of sample sites agreeable to
all members of the evaluation team. This num-~
ber may vary with different habitat types.

3. Rate the capability of the habitat to meet the
requirements of each of the evaluation ele-
ments on a scale of 1 through 10 at each
sample site, the higher rating being given to
the more desirable sites. All evaluation ele-
ments must be rated at each sample site,

4. The key criteria involved in making the above
judgement should be recorded on the back of
this furm ur on a separate sheet and attached.

S, Sum the values in each Evaluation Element
column vertically, and write this numbher at the
bottom of the column.

6. Sum euch Sumple Site line horizontally and sum
the Total Evaluation Element Column, Write

SIGNATURE OF LEAD PLANNING AGENCY REPRESENTATIVE

‘ SIGNATURE OF STATE REPRESENTATIVE .

SIGNATURE OF FWS REPRESENTATIVE

F-42
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the totals in the spaces provided. Note that if more than
ten evaluation elemoents are uned, u second Forn Ne.
3-1101 must be used and thc line totals from one sheet
carried forward to the second.

~4

« Divide the Grand Total of All Evaluation Elements by the
Number of Sample Sites. If tea evaluation clemeats were
used, this number is the Habitat Type Unit Value for the
habitat type being evaluuted, and this number should be
written in the box provided at the bottom of the Form No.
3-1101. If more or fewer than ten evaluation elemeats are
used, then the number obtained by this division operation

- must be prorated, for example: if only five evaluation cle-
ments are used, then the quotient must be multiplied by
1075, If twelve evaluation elements were used, then the
quotient must be multiplied by 10,12, This product is the
Habitat Type Unit Value in those cases wnd i{s the number
that should be written down in the box at the bottom of
the form. o

| IR N D

2 TINY fmanT i m e dlea

8.

9.

rAdditional instrizcticns for wildlife hahitat tvpes)

Using professional judgement, thie evaluation team now: ™
estimates the increase in wildlife habitat type unit value
pussible by proper munapement of the resources present.
This is the Management Potential Unit Value. Write th:
numrher ut the bottom of the form in the box provided. The
sum of this number and the Habitat Type Unit Value must
not cxceed 100, If they do, the Mimagement Potential Unit
Value must be reduced accordingly.

For wildlife habitat, an interspersion value may be deter-
mined. If this is done, the evaluation continues on Form
Nu. 3-1102.
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U.S. FISH AND WILDLIFE SERVICE
DIVISION OF ECCLOGICAL SERVICES

FISH AND WILDLIFE HABITAT FIELD
EVALUATION SHEET

HABITAT CODE

T
i
i
!
i

HABITAT TYPE
DRAIN TERRESTRIAL

pages

DATE

ALTERNATIVE PLAN

% EVALUATION ELEMENTS 2 T
| T A 74 & INSTRUCTIONS
SAMPLE . sk . AW - 'Y &/ 9
SITE | A J / 4 g O A / .
\DENTI | - -’;;// o¢/ 5)¢ 4 qf’ '%o “ &7, In order to evaluute the impact of the plan on
Fication] [/ oF & @ &S Ty the fish and wildlife habitat, it is necessary to
NUMBER ! ’ _$' QQ 2P I s . ‘b./"qﬁ? xr know the value of the habitat itself. Here, cach
! ;&9 QQ/! $ &/ x o)Q:":o QQQ’ /LINE habitat type is assigned a value according to its
= - . L& 7 A TOTAL worth for {ish or wildlife. These resources are to
i I | ; ; i be evaluated separately, and impacts and compen-
| . ! i sation needs are also computed separately. To
0L ! 5 5/ 7 5, 3 2/ 2 5 2 36
= i i - determine this habitat type unit value, the evalu-
i . i gtion teum will complete @ Form No. 3-1101 for
02 6 6 5 54 6% 6 o5 6| 6 51 each habitat type as follows:
| i ‘ i
.03 8 a 81__ _§i_§+ _'Z!__-_.G_‘____7~ ! 62 1. Select ten representative species that are de-
} i ! i pendent to some degree on the habitat type
! g | being eviduated and which best express its
04 | 6 71 7 8 6 6l 7 77, 7 61 seing cvaluated an St expross its
- + | T *‘ ; P diversity., These will be used in rating the
| ! i | i le sites. List them ¢ ss the t f th
I ! ' | 3 sample sites. List them across « top o 4]
- -_05 L 7, 7 8'__.8_;___7&__ .7..,.... .E.-.-G 811.-—. - §-- churt at the left. The reasons for selecting
: I ; ! i | : | these particular species should be noted and
1 a . i . 3 i d 5
i 96_.1_‘”__75"“? .t :7} 61_. 6 6; ) 61 3 | 8 appended to this form. The objective is to
: : i '| § ! : ¢ i ; : consider the full range of animal life in asses-
i H i l ! | | { sing habitat quality, Nurmally ten species are
- - ‘ I uma A } s 1 r Ut B RS R selocted, however the number of species used
‘ ! : Il i i to evaluate a particular habitat type may vary.
IO s - - 11_ —— i I . —] If another number is chosen, the rationale for
| i ? \ | ! : this must be noted on the back of this form.
! ! ! i
’ ! ! ! ! Thesc species, or evaluation elements, may not
; ' L....] : 4
- : j‘"_“"l’"' ‘(" A e e et S vary within a habitat type.
! : I !
} i ¢ :
- Il - I ,L SN S 2. Select a number of sample sites agreeable to
P é : { ! all membera of the evaluation team. This num-
] ! ; X | ; i ber may vary with different habiiut types.
o P
i : : | : !
i i ' ! ] | ‘ 3. Rate the capability of the habitat to meet the
, - t : t requirements of each of the evaluation ele-
; ! i ments on a scale of 1 through 10 at each
S WU SN U SRS SN N S ! e A sample site, the higher rating being given to
; : i ! ! the moru desiruble sites. All evaluation ele-
i H ' ' X
i ‘ H ! ments must be rated at cach sample site,
DU SR _+.___. SO SR | R N
' ' ;
| | ! ! t 4. The key criteria involved in making the above
i |
gé.)TAL L . + — . . : - judgement should be recorded on the back of
SVALU- H ! i i ! f ; this form or on a separate sheet and attached.
ATION | ! ! i ' j !
ELE- | 37 39! 43 41' 34 33! i 38 2
WJES { 37} 395 4]!’ 41. 34} 33§ 33‘ 363 3$ 33 S. Sum the values in each Evaluation Element
Gramd x HABITAT TYPE MANAGEMENT column vertically, and write this number at the
rand Tota UNIT VALUE POTENTIAL bottom of the column.
of All UNIT VALUE
Er:’;ue;((i:n _ 332 (Wildlife hatitat
S ——————— = only) 6. Sum each Sample Site line horizontally and sum
g‘:‘_‘:;’f: é’i"“ i I(-:]L.O/9) 61.47 the Total Evaluation Element Column. Write
SIGNATURE OF LEAD PLANNING AGENCY REPRESENTATIVE — LEAD PLANNING AGENCY
i
|
SIGNATURE OF STATE REPRESENTATIVE ~ 77 7~ o mTm T ?SfAff AGENCY
i
!
SIGNATURE OF FWS REPRESENTATIVE 77 wom=rrw s ——= —_"-“'.—I“T‘E@ FIELD OFFICE
i
F-44 '
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the totals in the spaces provided. Note that if more than
ten evaluation elements are uned, w second Fore Ne.
3-1101 must be used and the line total: from one sheet
carried forward to the second.

+ Divide the Grand Total of All Evaluation Elements by the
Number of Sample Sites. If ten evaluation clemeats were
used, this number is the Habitat Type Unit Value fer the
habitat type being evaluated, and this awmber should be
written in the box provided at the bottom of the Form No.
3-1101. If more or fower than ten evaluation elemeats are
used, then the number cbtained by this division operation
must be prorated, for example: if only five evaluation cle-
ments are used, then the quotient must be multiplied hy
10/5. If twelve evaluation elements were used, then the
quotient must be multiplied by 10,/12.. This product is the
Habitat Type Unit Value in these cases und is the number
that should be written down in the box at the bottom of
the form.

(Additional instrecticns for wildlife hahitat tvpes)

T e —————— %

8. Using professional judgement, the evaluation team now \

es:imates the increase in wildlife habitat type unit vaiue-
pessible by proper manavement of the resources present.
This is the Management Potential Unit Value, Write th: .
aumrher ut the bottom of the form in the box provided. The
asum of this number und the Habitat Type Unait Value must
not cxceed 100,17 they do, the Management Potential Unis
V.ulue must be reduced accordingly.

For wildlife habitat, an interspersion value may be deter-
mined. If this is done, the evaluation continues on Form
Nu. 31102,
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HABITAT CODE HABITAT Typg

DRATIN AQUATIC

S ——————————

U.S. FISH AND WILDLIFE SER\ICE
DIVISION OF ECCLCICAL SERVIUTY

FISH AND WILDLIFE HABITAT FIELD
EVALUATION SHEET

—_— —
! EVALUATION ELEMENTS
1 2 4 . E .
sampLe | L . , J
SITE - : A ; /
noemn-! e BN , A
Fication' /4 L NP S o, 7
NUMBER; & 7 3‘7 0@0’ g é),’ o/
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Ly s,“! Qy’a ¥ ‘g/ e Q’”' , ToTAL
IR
S N L SO WS G - A AT )
S T A R
02 | 2 3] 4 .4, .5 7. ‘1 | | ' 25
- .
' ' H . . : H ’ ! : \
03 ; 8 5| 4 4 s! 6! A R V!
i oy . X : . |' ! i | ¢ *
| ; ! : i . ? ' i '
04., 5 4. 5 2. 6.8 1 | 1 i 30
i i . ) . . }
! i i ! ! i !
05 i 7.5, 7 5' 8 8! (L 40
B R i SRS SRS S: S D S5 RN SN S - A
: i | : 0 : : ! !
06 | 6 71 5 7, 9 7 . b
R S Sl U M
: ' ' i : ! . { i +
) ! K ! ) ! i |
S Lt T IS LY I N S
R R oo b
TR
- j’“""'—T”"f" e SRR S SRRy S .
! ! | ; :
A A e O T e
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i i . | : ! ! ' ’
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A N SR S S S S A S A
A T S O S
SRS S AR S N A A
T T T A
H : i : : .
- e “_T_‘.-; R ..Af___T . '._ '. -
: : : ! | | :
l H s i i | { ' ; ]
S s S N
oo e
i 1 . . ' ! | ; )
! I : ; : i } | :
EVAALL"-i | ' i ; 1 :
ATION | R R R
WEr ' 29125 28 23 3439 ;11178
XaliEs . A ; ' ) :
~ HABITAT TYPE MANAGEMENT
‘;;axn Total UNIT VALUE PCTENTIAL
Evalustion fJMN‘I:;I\:‘LUF'
Elements = -_1_78 N "’n;h‘ 1o habitar
Number of 6 (10/6) ’
Sample Sites 49. 13

e e B e e e L ———
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pages

PROJECT NAME

DAatE

ALTERNATIVE SUAN

INSTRUCTIONS

In order to evaluate the impuct of the plan on

the fish and wildlife habitat, it is necessary to
know the value of the hahitat itself. Here, each
habitat type is assivned a value according to its
wnrth for fish or wildlife. These resources are to
be evaluated <eparately, and impacts and compens
sation needs are alsu computed zeparately. To
determine this halut.t type unit value, the cvalu-
ation team will corpdete o Form Noo 31101 for
each habitat type as follows:

1.

3.

4.

Select ton representative specics that are des
pendent to wone depree on the habittat type
beiny, vvaluatdd and whio h best express 1ts
diversity. These will be used in rating the
fample sites, List therm across the top of the
chart at the left. The reasons for selecting
these particular species should be noted and
appended to this form. The objective is to
consider the full runge of animal life in asses-
sing hubitat quality. Normally ten species are
sclected, however the number of species used
to evaluate a particular habitat type may vary.
If another number 1s chosen, the rationale for
this must be noted on the back of this form.
These species, or evaluation elements, may not
vary within a habitat type.

Select a number of sample sites agreeable to
all membera of the evaluation team. This num-
ber may vary with different habitat types.

Rate the capability of the habitat to meet the
requirements of each of the evaluation ele-
ments on a scate of 1 through 10 st cach
sample site, the higher rating being given to
the more desirable sites. All evaluation ecle-
ments must be rated at cach sample site.

The key criteria involved in making the above
judgement should be recorded on the back of
this furm or on a separate sheet and attached.

Sum the values in each Evaluation Element
column vertically, and write this number at the
hottom of the column,

Sum e¢ach Samplce Site line horizontally and sum
the Total kvaluation Element Column. Write

SIGNATURE OF LEAD PLANNING AGENCY REPRESENTATIVE

SIGNATURE OF STATE REPRESENTATIVE

SIGNATURE OF FWS REPRESENTATIVE

F-46
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the totais in the spaces provided. Note tha! if more than rAdditional instrecticas for waiidlife habttat tvepes)
ten evaluation clements are used, » secomnst Form Ne..

3-1101 must be used and the line totals from onc sheot 8. Ustng professional judgement, the evaluation team now
carried forward to the second. estimates the {ncrease in wildlife habitat type unit value
pessible by proper munavenient of the resources present.

7. Divide the Grand Total of Alt Evaluation Elements by the This is the Management Potential Unit Value. Write thy .
Number of Sample Sites. If ten evaluation clements were nurher ut the bottom of the form in the box provided. The
used, this number is the Habitat Type Unit Value fer the sum of this number and the Habitat Type Uait Value must
habitat type peina evaluated, and this number should be not cxceed 100, If they do, the Management Potentiol Unat
written in the box provided at the bottom of the Form No. Y'.elue must be reduced accordingly.

3-1101. If more or fewer than ten evaluation elements are
used, then the number obtained by this division cperation 9. For wildlife habitat, an interspersion value may be deter-
must be prorated, for examplie: if only {ive evaluation elee mined. If this is done, the evaluation continues on Form
ments are used, then the quotient must be multiplied by Nu. 3-1102.
10/5. If twelve cvaluation elements 'were used, then the
quotient must be multiplied by 10,12, This product is the
Habitat Type Unit Value in theose cases and is the number
that should be written down in the box at the bottom of
the form.
=
/\
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—
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U.S. FiSH AND WILOLIFE SERVICE
DIVISION OF ICOLOGICAL SERVICCS

FISH AND WILDLIFE HABITAT FIELD
EVALUATION SHEET

HABITAT CODE

—

R R T R R R e

B —— ————— T S S e
Page . o oo of .. papes

PROIECT NAME

DATE

THABITAT TYPE

1 ANNEL - TERRESTRIAL _

ALTERNATIVE PLAN

EVALUATION ELEMENTS

T /
SAMPLE | /

SITE Q‘Q' /’ / /
IOENTI | - o VA

FICATION /
NUMBER

e

Q1. 1l

02 5

03 5

s

6| 3 6 “ 20

04 6

05 | 5

20

R R R T T P SUERSEEY SENPIpPY SR SR ——

[ U W R

e et

16 29! 99

Grand 'i‘u(nl
of All

Evaluation
Elements =

Number of
Sample Sites

HABITAT TYPE
UNIT VALUE

MANAGEMENT
POTENTIAL
UNIT VALUE
(Wildlile habitat
only)

-—-99. =
(5) (10/4)
12.5 49.5

|
h

INSTRUCTIONS

) In order to evaluate the impact of the plan on
the fish and wildlife habitat, it is necessury to

" know the value of the habitat itself. Here, cach

-banb'i(nt type is assigned a volue according to its
worth for fish or wildlife. These resources are to

be evaluated separately, and impacts and compen-

sation needs are aiso computed separately. To
determine this habitat type unit value, the evalu-
ation team will complete a Form No, 3-1101 for
each habitat type as follows:

1. Select ten representative species that are de-
pendent to some degree on the habitat type
being evaluated and which best express its
diversity, These will be uscd in rating the
sample sites. List them across the top of the
chart at the left. The reasons for selecting
these particular species should be noted and
appended to this form. The objective is to
consider the full range of animal life in asses-
sing habitat quality. Normally ten species are
selected, however the number of species used
to evaluate a particular habitat type may vary.
If another number is chosen, the rationale for
this must be noted on the back of this furm.
These species, or evaluation elements, may not
vary within a habitat type.

2. Select a number of sample sites agreeable to
all members of the evaluation team. This num-
ber may vary with different habitst types.

3. Rate the capability of the habitat to meet the
requirements of each of the evaluation ele-
ments on a scuale of 1 through 10 at each
sumple site, the higher rating being given to
the more desirable sites. All evaluation ele-
ments must be rated at each sample site.

4. The key criteria involved in making the above
judgement should be recorded on the back of
this form or on a separate sheet and attached.

$. Sum the values in each Evaluation Element
column vertically, and write this number at the
bottom of the column.

6. Sum each Sample Site line horizontally and sum
the Total Evaluation Element Column. Write

SIGNATURE OF LEAD PLANNING AGENCY REPRESENTATIVE

SIGNATURE OF STATE REPRESENTATIVE

r n e aman e e 4 o e A——— o e

T

"LEAD PLANNING AGENCY
1
[

STATE AGENCY

SIGNATURE OF FWS REPRESENTATIVE

Form No. 3-1101 (mavy 1976

i
{ ES FIELD OFFICE
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(Over)



the totals in the =paces provided., Note that if more than
ten evaluation elements are used, o second Morm No
3-1101 must be used and the line totals from one sheot
carried forward to the secend. -

Divide the Grand Total of All Evaluation Elements by the
Number of Sample Sites. If ten evaluation elements were
used, this number is the Habitat Type Unit Value fer the
habitat type being evaluated, and this aumber should be
written in the box provided at the bottom of the Form No.
3-1101. If more or {ewer than ten evaluation elements are
used, then the number obtained by this division operaticn
must be prorated, for example: if only {ive evaluativn ele-
ments are used, then the quotient must be multiplied by
10/5, If twelve cvaluation elements 'were used, then the
quotient must be multiplied by 10,12. This product is the
Habitat Type Unit Value in these cases and is the number
that should be written down in the box at the bottom of
the form.

ettt et e ———————————

atm Na, 2 11071 icouriyuzot tmay 1379)

tAdditional insteecticns for wildlife habitat tvpes)

8. Uuing professional judgement, the evaluation team now

O

estimates the increase in wildlife habitat type uait vaive
pessible by proper manavenient of the resources present.
This is the Management Potential Unit Value, Write th:.
numrher ut the bottom of the form in the box provided. The
sum of this number and the Habitat Type Unit Value must
not cxceved 100, If they do, the Management Potential Unat
V.1lue must be reduced accordingly.

For wildlife habitat, an interspersion value may be deter-
mined. If this is done, the evaluation continues on Form
Nu. 3-1102.
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U.S. FISH AND WILDLIFE SERPVICF Pae e . Of e DOgeR
DIVISION OF ECOLOGICAL SEHVIULS . . .
PROJECT NAME

FISH AND'WILDLIFE HABITAT FIELD - —

EVALUATICN SHEET . oATE
HABITAT CODE naBITAT TYPE 7T ALTERNATIVE PLAN
i RIVER CHANNEL AQUATIC '
L EVALUATION ELEMENTS
e | ;o / YA 7 , INSTRUCTIONS
SAMPLE sy / . .

S‘Ti e;a-, 'y‘/ .N'U/ / / / / In order to evaluate the impact of the plan on
r__"%i':,!é‘N ,$"/ ;, 5’/ / o/ # the fish and wildlife habitat, it is necessary to
NUMBER ' 7 5/ QQ §/ .Q'/ / / , know the value of the habitat itself. Here, cach
. , ‘b/ _ya Q’& d{;{, / / - / T‘B";‘: habitat type is ussigned a valuc according to its

. " 4 / / L worth. for {fish or wildlife, These resources are to
: ‘ b_e cvaluated separately, and impacts and compen-
01 1 1 1 1 4 sation needs are also computed separately. To
- ] determine this habitat type unit value, the evalu-
ot ation team will complete a Form No. 3-1101 for
02 2l 2 3, 3 ' 10 each habitat type as follows:
03 1t 1 2 2 5 1. Select ten representative species that are de-
. pendent to some degree on the habitat type
04 2l 1 2 2 ) 7 being evaluated and which best express its
- T T“" S o M ) diversity. These will be used in rating the .
i : sample sites. List them acrossg the top of the
- -0.5_ - l‘ 1 1,4,-_,2_‘7 ‘1 5 chart at the left. The reasons for selecting
i i i these particular species should be noted and
M ! | appended to this form, The objective is to
— I T : consider the full range of animal life in asses-
) ; X i ; sing habitat quality. Normally ten species are
r =g - i Al R el S ? i il selected, however the number of species used
: i i ' 1 to evaluate a particular habitat type may vary.
o l o } i ; ] i_ B I . o ! N If another number is chosen, the rationale for
{ H : I , ' ! this must be noted on the back of this form.
i } ! ! These species, or eval\uation clements, may not
- ? - ot 1 it - - vary within a habitat type.
! ; :
? } - _‘T" e ] 2. Select a number of sample sites agreeable to
l ! ! ; all members of the evaluation team. This nume«
! i : N _ ber may vary with different habitat types.
i P ! i '
i ; 1 ! 3. Rate the capability of the habitat to meet the
b e B it T S S - requirements of each of the evaluation ele-
; ments on a scale of 1 through 10 at each
e : sample site, the higher rating being given to
the more desirable sites. All evaluation ele-
ments must be rated at each sample site.
4. The key criteria involved in making the above
TOTAL ; judgement should be recerded on the back of
EVALU- this form or on a separate sheet and attached.
AT :
N 70 61 9 9, i 31 5. Sum the values in each Evaluation Element
o HABITAT TYPE JMANAGEMENT — column vertically, and write this number at the
Grand Total UNIT VALUE POTENTIAL bottom of the column.
Evalustion 31 - (Wildlife nebitat
= | = only) 6. Sum each Sample Site line horizontally and sum
g:::x:r :{l" 5 (10/4) . the Total Evaluation Element Column. Write
12.5 15.5
“'\ ——

SIGNATURE OF LEAD PLANNING AGENCY REPRESENTATIVE LEAD PLANNING AGENCY

. SIGNATURE OF STATE REPRESENTATIVE ~ T T T T T T STATE AGENCY

!
e !
SIGNATURE OF FWS REPRESENTATIVE ; ES FIELD OFFICE
F-50 |
— — T R R R R O T O R R R R R R R

., Form No. 3-1101 (may 1978) - (Over)




the totals in the spaces provided, Note the f more than
ten evalustton clements are used, o second Forn N,
3-1101 must be used and thad line totals from one sheet
carried forward to the secund.

Uivide the Grand Total of All Evalustion Elements by the
Number of Sample Sites. If ten ovalustion clemeats were
used, this number is the Habitat Type Unit Value for the
kabitat type being evnluated, and this aumber should be
written in the box provuded at the bottom of tne Form No.
3-1101. If more or fcwer than ten cvaluwtion elements are
used, then the number obtained by this division operatisn
Mmust be proruted, for example: if only five evailtation cles
ments are used, then the quotient must be multiplied by
10/5, If twelve cvaluation vlements were used, then the
quotient must be multiplied by 10, 12. This product is the
Habitat Type Unit Value in these cusen ¢nd is the number
that should be written down in the box at the bottom of
the form.

tAdditronal wstrections for ildlife habitat tviws)

Us'ng professional judpement, the evaluation team now: -\
estimates the wncrease in wildlife habitat type unit vain
pessihle by proper manaerient of tha resources present,
Thisz 18 the Management Putential Unit Value. Write thy .
numrher uf the bottom of the form in the box provided. The
sum of this number and the Habitat Type Unit Value must
not cxceed 1000 It they do, the Management Potentinl Unae
Y lue mus’ be reduced accordingly.

Fer wildlife habitat, an interspersion value may be deter-
mined, If this iv dore, the evaluation continues on Form
Nu. 3-1102.
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in order to evaluate the impact of the plan on

the fish and wildlife habitat, it is necessary to
know the value of the habitat itself. Here, each
habitat type is assigned a value according to its
worth for fish or wildlife. These resources are to
be evaluated separately, and impacts and compen-
sation needs are also computed separately. To
determine this habitat type unit value, the evalu-
ation team will complete a Form No. 3-1101 for
each habitat type as follows:

Select ten representative species that are de-
pendent to some degrree on the habitat type
being evaluated and which best express its
diversity, These will be used in rating the
sample sites. List them across the top of the
chart at the left, The reasons for selecting
these particular species should be noted and
appended to this form. The objective is to
consider the full runge of animal life in asses-
sing habitat quality. Nurmally ten species are
selected, however the number of species used
to evaluate a purticular hobitat type may vary.
If another number is chosen, the rationale for
this must be noted on the back of this form,
These species, or evaluation clements, may not
vary within a habitat type.

Select a number of sample sites agrecable to
all memberz of the evaluation team. This num-
ber may vary with different habitat types.

Rate the capability of the habitat to meet the
requirements of each of the evaluation ele-
ments on a scale of 1 through 10 at each
sample site, the higher rating being given to
the morc desirable sites. All evaluation ele-
ments must be rated at each sample site.

The key criteria tnvolved in making the above
Jjudgement should be recorded on the back of
this furm or on a separate sheet and attached,

Sum the values in each Evaluation Element
column vertically, und write this numher at the
bottom of the column.

Sum each Sample Site line horizontally and sum
the Total Fvaluation Element Column. Write
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II. ADDENDUM REFLECTING ANALYSIS OF
42,000 cfs. (270 YEAR) FLOOD PROTECTION







UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

Fisld Supervisor

Ecological Services

U.S. Fish and Wildlife Service
Suite C

3530 Pan American Highway, NE
Albuquerque, New Mexico 87107

May 30, 1979

District Engineer
Corps of Engineers, U.S. Army
P.0. Box 1580

. Albuquerque, New Mexico

Dear Sir:

This letter is in reference to Mr. Jasper Coombes' April 20, 1979
letter pertaining to the Middle Rio Grande Flood Protection Project,
Bernalillo to Belen, New Mexico. Mr, Coombes' letter indicated that
the Corps is currently studying the 270 year flood protection (42,000
cfs) alternative. Reduction from the 700 year project to the 270
year project will reduce habitat impacts and thus result in potential
impacts to 260 acres of riparian woodland. Mr., Coombs' letter
requested we prepare a letter outlining impacts of the smaller
project which could be appended to the Service's Fish and Wildlife
Coordination Act Report dated June 1978. :

This letter has been prepared under the authority of and in accord-
ance with the provisions of the Fish and Wildlife Coordination Act
(48 Stat. 401, as amended; 16 U.S.C. 661 et seq.). By letter dated
May 22, 1979, the Director of the New Mexico Department of Game and
Fish has concurred with this letter.

The Service's report documented maximum habitat losses expected to
occur with the 700 year project and presented 12 recommendations
designed to mitigate fish and wildlife resource losses.

The Service reaffirms the need for recommendations 1-5, 7, and 9-12,
as presented in the June 1978 report. Further evaluation, utilizing
current expected acreages of impacts (260 acres), indicates the need
to modify recommendations 6 and 8.

CONSERVE
AMERICA'S
ENERGY

Save Energy and You Serve America!
- F-55
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Recommendation number 6 requested that 750 acres of fallow fields be
acquired and managed to develop woodland habitat values. During the
subsequent reanalysis, several options were evaluated including 1)
purchase and management of fallow fields, 2) purchase and management
of privately-owned riparian woodland habitats, and 3) management of
Middle Rio Grande Conservancy District (MRGCD) riparian woodlands
within the floodplain. Required acreages include 200, 425 and 1,000,
respectively,

Through coordination with your staff, the New Mexico Department of
Game and Fish and our Service's Riparian Habitat Assessment Group, we
have determined that the preferred means of offsetting habitat losses
would be a combination of options 2 and 3, acquisition and management
of 200 acres of privately-owned riparian woodlands, and conducting
wildlife management on the existing riparian woodlands (presently
under control of the Middle Rio Grande Conservancy District) in the
Corrales and East and West Belen portions of the project area. The
total acreage of available Conservancy District woodland is approxi-
mately 3500 acres. Acquisition of private lands are considered
necessary to insure adequate viability of management programs.

Public ownership would preserve woodland habitat values and insure
public access and use.

Recommendation number 8 specified that 300 acres of borrow pit sites
be converted to wetland habitats. Reanalysis indicated that
effective conversion and management as wetlands of 75 acres of borrow
pits in addition to adequate implementation of recommendation number

6 above would be required to accomplish compensation for habitat
losses. General guidelines a and b, as specified in recommendation
number 8 in the June 1978 report, stand as presented.

This reanalysis of our Service's Coordination Act Report has been
conducted during a short time frame and without benefit of transfer
funding. The Service looks forward to reanalyzing project effects in
the General Design Memorandum (GDM) phase of project development
following authorization for construction.

In this regard, we strongly recommend that the Corps of Engineers
include in project documents requests for authorization of:
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1) Acquisition of 200 acres of adequate mitigation lands and
provisions for management of wildlife resources to offset
those resources lost due to project construction
(Coordination Act Report Recommendation Number 6)

2) Conversion of 75 acres of borrow pit sites to palustrine
type wetlands (Coordination Act Report Recommendation
Number 8)., Borrow pit conversion to wetlands shall be
coordinated with New Mexico Department of Game and Fish and
U.S8. Fish and Wildlife

3) Provisions should be. made in authorization documents that
adequate operation and maintenance funds be provided to the
New Mexico Department of Game and Fish (Coordination Act
Report Recommendation Number 10).

Please advise us of your action on these planning inputs.

Thank you for the opportunity to continue close coordination on the
Middle Rio Grande Flood Protection Project. Future close
coordination will insure adequate protection of fish and wildlife
resources during the planning process.

Sincerely yours,

//f;/c°/zl //cchz’L %//:_f

Robert D, Pacific c
Field Supervisor

Enclosure

cc: (w/cy enc) ’

Director, New Mexico Department of Game and Fish, Santa Fe, New
Mexico

General Manager, Middle Rio Grande Conservancy District, Albuquerque,
New Mexico

Regional Director, FWS, Ecological Services, and Endangered Species
Coordinator, Albuquerque, New Mexico

Area Manager, Phoenix, U.S. Fish and Wildlife Serv1ce, Phoenix,
Arizona

City of Albuquerque, Water Resources Department, Albuquerque, New

Mexico
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Chief Engineer, Interstate Streams Commission, Santa Fe, New Mexico

Executive Director, Middle Rio Grande Council of Governments,
Albuquerque, New Mexico

State Planning Office, Natural Resources Division, Santa Fe, New
Mexico

Director, New Mexico Envirommental Improvement Agency, Santa Fe, New
Mexico

State Conservationist, Soil Conservation Service, Albuquerque, New
Mexico

Envirommental Review Officer, Department of the Interior,

Albuquerque, New Mexico

Area Director, Bureau of Indian Affairs, Albuquerque, New Mexico

Regional Director, Heritage Conservation and Recreation Service,
Albuquerque, New Mexico

State Engineer's Office, Bataan Memorial Building, Santa Fe, New
Mexico
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CTi2 T May 227 1979

Mr. Robert D. Pacific

Field Supervisor

U. S. Fish and Wildlife Service
Division of Ecological Services

Suite C

3530 Pan American Highway, N. E.
Albuquerque, New Mexico 87107

Dear Bob:

I have reviewed your reanalysis of the Corps of Engineers' Middle Rio

Grande Flood Protection Project, Bernalillo to Belen, New Mexico, based

on a reduced flood protection plan in your letter dated April 30, 1979.

I concur with your changes in the proposed recommendations as they differ

from the original recommendations in your February 27, 1978 document.

Sincergly,

Harold F. Olson
Director
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EVALUATION OF US. FISH & WILDLIFE
SERVICE COORDINATION REPORT

I. STANDARD PROJECT FLOOD PROTECTION
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I. STANDARD PROJECT FLOOD PROTECTION






EVALUATION OF U.S. FISH
& WILDLIFE SERVICE COORDINATION
REPORT FOR SPF PROTECTION

The Corps shares the Setvice's concern about protecting Fish and
Wildlife resources associated with the Rio Grande and generally concurs
with the intent of recommendations presented in the Coordination Act
Report, and one of the prime objectives and considerations in developing
flood control alternatives was the protection and preservation of natural
vegetation and associated wildlife reservoir to the extent possible
and, if feasible, enhancement of these resources. These considerations
were an integral and important part of all planning endeavors, The
selected plan contains numerous features for environmental protection
and enhancement including some recommended by the Service. Also, where
destruction of environmental features is unavoidable, measures have

been developed to compensate for their losses.

While in general agieement with the intent of recommendations
presented in the report, there are major differences between the agencies
regarding the extent of project-induced impacts which, in turn, quantify
the required compensation measures. These differences are discussed

in the subsequent paragraphs.

The major difference is the assumption that there would be no
vegetation regrowth in the borrow pits. The Corps position is that
the removal of earth from these areas would not impede natural reveg-

etation and subsequent successional process that would result in a
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plant community similar to that currently existing. ‘Also, these suc-
cessive plant communities would provide wildlife habitat. The Service
also assumes that all borrow pits within the bosque would destroy ri-
parian woodland. There are in fact, barren areas between the levee

and cleared channel where borrow could be obtained.

Another significant issue is the future wildlife value of the riparian
woodland. The Service feels that the habitat value would remain the
same for the life of the project, whereas, the Corps feel that continued
development in rural and semi-rural areas contiguous to the woodland
would result in a decreased ability of the woodland to provide suitable
wildlife habitat.

The Service has assumed riparian woodland and wetlands to be "of
equal relative worth based on scarcity and value;m The Corps, while
agreeing that both are of extreme value to the riparian ecosystem,
contends that the combination of the two and associated ecotones provides
increased habitat diversity, especially in a wetland deficient area,
and congruently, enhances the value of the ecosystem on a whole. Hence,
wetlands in association with a woodland would have a higher wildlife

value.

The report does not mention the planned staging of levee construc-
tion and probable impacts on the wildlife community. Construction of
levees in separate sections at different times should have less of an
impact on the wildlife community than simultaneous construction of the

entire project.
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1t appears that County and local City ordinances regarding hunting
in the woodland were not considered in determining number of hunters
and harvest. The estimated impact on these activities appears excessive

and should be substantiated.

The number of user-days for non-consumptive wildlife-oriented
recreation is considered to be excessive and unrealistic. While there
is a demonstrated and important use of the riparian woodland for wildlife
study and photography, research done by the Corps would not substantiate
these figures.

The Report does not clearly present the methodology and rationale
used in deriving number of acres and types of compensation lands. From
the material presented, one cannot fully understand how and why these

results were obtained.

While these issues would have to be resolved before a compensation
plan can be developed that would be agreeable to the Corps, it is rec-
ognized by both agencies that the extent of impacts and appropriate
compensation would require further study and refinement as the project
is further defined. The Service and the Corps are in agreement that
more data would be required for a greater understanding of the riparian
ecosystem and that these data would form a common base upon which an
equitable compensation plan could be developed. The Corps will continue

to coordinate its study efforts with the U. S. Fish and Wildlife Service.
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ADDENDUM REFLECTING ANALYSIS
OF 270-YEAR FLOOD PROTECTION

At this stage of project planning, the Service and the
Corps are in basic agreement as to methods and extent of
mitigation and compensation necessary. Both agencies realize
that further investigation will provide a firmer basis for
refined methods and area required. It is also agreed that
there could very well be a substitution of increased woodland
management for a reduction in purchased land. Any development
or construction of fish habitat enhancement measures would
have Fo be compatible with the function and maintaining the
riverside drains as well as being agreeable to the MRGCD.
Continued close coordination will insure maximum consideration

of the riparian ecosystem of the Rio Grande.
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SECTION C

ANALYSIS OF MITIGATION
& COMPENSATION MEASURES

INTRODUCTION

A detailed description of the proposed project, its associated
biological communities, ecological relationships, recreational
opportunities, and the impact the proposal will have on these ele-
ments is presented in the environmental statement that accompanies
this Interim Feasibility Report. These features will be discussed
herein only to the extent that they contribute to the reader's
understanding of the rationale involved in deriving compensation
figures. Also, mitigative measures that are included in the

selected plan will be discussed.

MEASURES PLANNED TO AVOID OR MITIGATE ADVERSE ENVIRONMENTAL IMPACTS

In the evolution of the selected flood control plan, measures
to avoid or lessen adverse impacts to biological communities were
included wherever feasible. To limit further reduction and, if
possible, restore biological features lost as a consequence of
urbanization, drainage, and flood control measures, an awareness
of historic ecological conditions was maintained. Also, recrea-
tional uses of the river were analyzed and coordination maintained
with agencies concerned with present and future utilization of
riverine resources so that the project would be compatible with or

enhance these uses.
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To avoid damage to the Isleta marsh, thereby complying with
Executive Order 11990, levees would be tied back to high ground on
either side of the marsh. To minimize losses to the riparian wood-
land, levee enlargement would, where space permits, be on the land=-
ward side. Where possible, levee side slopes would be grassed and
trees and shrubs planted at various locations. This would benefit
wildlife, reduce erosion, and aid in maintaining aesthetic quality.
Brush piles would be formed from cleared trees and shrubs, thereby
providing needed cover and nesting habitat. Haul roads would be
scarified and, if necessary, planted with grass, shrubs, or trees,
Vegetative or structural barriers would be provided to prevent
undesirable vehicular access. Borrow areas would be selected by a
multi-agency team on the basis of sparsity of vegetation and least
effect on the woodland. To aid in restoring wetlands lost as a
consequence of drainage and flood control projects as well as to
lessen the impacts of woodland removal from borrow areas, a number
of borrow areas would be adapted into marshes.* It is thought
that marsh development would be technically feasible and the poten-
tial for any necessary water acquisition good. Levee comstruction
would be accomplished in sections so that disturbances to the

-riparian wildlife community would be lessened.

Contractural agreements would specify measures to prevent or
lessen unnecessary noise, harassment of fish and wildlife, use of
toxic substances, dumping of petroleum products, production of
dust, inducement of erosion, or any other actions that could

potentially degrade environmental quality. In essence, maximum

* It should be noted that marsh development, trail development,
and any drain habitat enhancement structures have been included
as a part of the project, independent of any mitigative or
compensatory consideration. However, benefits derived from
these measures would be applied toward any necessary compensatious.
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consideration would be given to conserving and protecting the
valuable resources of the Rio Grande riparian ecosystem. Also,
if it is seen that resources not significantly affected by con-
struction activities could be enhanced by minor additions to the
project, these would be investigated and incorporated. These
measures would include fish habitat enhancement in the riverside
drains and recreation improvements or additions such as paved
trails. Continued coordination with concerned or involved agen-
cies and groups will help insure that all resources receive

adequate consideration.

SUMMARY OF PERTINENT ENVIROWMENTAL IMPACTS

The major impact that the proposed project would have on the
riparian ecosystem would be the removal of approximately 260% acres
of riparian woodland. This is assuming all areas have vegetation,
which, in reality, they do not. Of this number, about 159 acres
would be removed as a comsequence of borrow activities, haul roads,
and jetty placement within the woodland and 110 acres cleared from
the edge of the woodland to permit enlargement of the levee,

S8ince the 110 acres would be displaced by levee enlargement, vege-
tation on this acreage would be considered permanently lost., Vege-
tation removed from the 130 acres would have the potential for
regrowtﬁ, beginning with pioneer species and progressing through

a series of successional stages similar to those currently taking

place until a climactic cottonwood woodland were achieved. The

* The stated figures represent maximum losses that could occur as
a consequence of providing 270-year flood protection. At this
stage in the planning process design details have not been de=-
veloped to the point where borrow area locations are known or
concentration and age of trees known., It is anticipated that the
borrow site selection requirements could reduce woodland removal.
Until this design refinement is made, gross maximum figures will
be used.



time period required for regrowth would be dependent on a variety
of factors, primary among these being flooding and sediment deposi=-
tion. Assuming trees that would be removed have a diameter at
breast high (dbh) varying from 10 to 25 inches it is estimated

that about 15 to 40 years would be requitred to attain a similar

stage of development.

Faunal communities are a direct reflection of floral communi-
ties. The permanent loss of vegetation from 110 acres would dictate
a corresponding loss of wildlife habitat and wildlife. Removal
of vegetation from the 260 acres of borrow pits, haul roads, and
jetty field alignments would result in the temporary loss of those
wildlife forms utilizing that particular plant successional stage
in these areas. However, these areas would rapidly begﬁn to re-
vegetate and the various successional plant communities that these
areas would pass through, and associated edge effects, would pro=-
vide habitat for a changing mosaic of wildlife associations. Also, .
it would provide ecological variety within a woodland currently

progressing to maturity.

The use of the sandy river channel as a source of borrow
would not result in any significant loss of vegetation nor would
any significant loss of wildlife habitat or use occur. Haul
roads for these areas would be incorporated into those used for

access to borrow pits, thus minimizing removal of vegetation.

Wetlands, i.e., marshes and drainage canals, would not be
directly disturbed by construction of the proposed project. How-
ever, it is anticipated that some'erosional products would, despite
contractual erosion control measures, enter the drains during

periods of wind and rain and would temporarily degrade aquatic
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habitat. However, the extent of degradation would not approach
the extent of aquatic habitat degradation caused by normal main-
tenance operations. Representatives of the U.S. Fish and Wildlife
Service have expressed concern that the selective removal of trees
bordering certain sections of the drains would impair aquatic bio=
logical systems by the removal of organic detritis and food organ-
isms that now fall from the trees. This cannot be statistically

quantified and will have to be studied in greater detail.

Construction activity, vibration, and noise would, undoubtedly,
drive many wildlife species away from the general construction zone.
This would also apply to aquatic organisms in the drainage ditches
as well as terrestrial and avian species. Assuming ecological
niches to be at or near capacity, losses would occur. Also, nesting
activities could be impaired, resulting in a temporary reduction
in population. Induced human disturbance by equipment operators,
inspectors, etc., could further disturb the wild community poten-

tially contributing to further losses.

Recreation activities along the river including hunting (where
legally permitted), fishing, sightseeing, nature study, swimming,
and picnicking would be impaired to varying degrees and periods.
Construction activity would restrict many activities, principally
because of impaired accessibility and wildlife disturbance. In-
creases or decreases in participation in various activities follow-
ing construction would depend on type and extent of modification
to the riverine environment. Since the project would be construc-
ted in sections, one saction being completed before another is

begun, impacts on wildlife should be lessened.
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EVALUATION OF THE USE AND VALUE OF RIVERINE RESOURCES TO THE PUBLIC

AND ESTIMATED EFFECT OF PROJECT IMPLEMENTATION ON THESE RESOURCES

Consistent with traditional methodology for determining miti-
gation for project-induced degradation of the resource, the con-
sumptive and non-consumptive uses of the riverine resource were
estimated, and the value of these uses determined‘according to
monetary values given in Principles and Standards*. With these
use figures and values, together with a knowledge of game habitat
requirements, a realistic impact of project construction can be

attained.

Hunting and Fishing. The number of hunters, harvest, and

hunter-days, as well as fishermen, harvest, fisherman-days, was
obtained from the New Mexico Department of Game and Fish. Hunting
information was obtained for Valencia County only since hunting

in river area in both Bernalillo and Sandoval counties is pro-
hibited by local ordinances. About 37 percent of the riverine
area from Corrales to Belen is available for public hunting, this
being downstream of Isleta Pueblo. It may be expected that as
urbanization increases, the remaining riverine area available for
hunting will, for safety reasons, have to be reduced further.
However, no reduction in hunting use was utilized in estimating
project-induced losses or gains. The figures given in this report
differ from those given in the U.S. Fish and Wildlife Service's
Coordination Act Report since hunting in Bernalillo County was
included in the latter report. Trapper performance information

was also obtained from the New Mexico Department of Game and Fish.

* A compilation of principles and standards established by the
Water Resources Council for planning water and related land
resources of the United States by Federal agencies.
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The figures given in Table II represent trapping and harvest in
the general area from Bernalillo to Belen. Since the Albuquerque
Unit levees have been eliminated as a conseéuence of a reduction
in the level of flood protection there would be a corresponding
reduction in the riverine area trapped as well as in harvest.

The Albuquerque Unit represents about one-third of the length of
levees previously proposed for rehabilitation and, consequently,
the trapper performance presented in Table II have been reduced

accordingly. The revised trapper performance figures are given
in Table III.

TABLE I. GAME BIRD HUNTER PERFORMANCE
(RIO GRANDE-VALENCIA COUNTY PROJECT AREA)

SPECILES HUNTERS HARVEST DAYS/HUNTER HUGNTER DAYS
Duck 868 4,166 5.13 4,131
Goose 259 199 3.17 201
Dove 1,109 13,863 5.26 11,095
Quail 401 1,456 4.98 1,003
Pheasant 1,760 1,267 1.61 830
TOTAL 17,310

* 1967-73 season

TABLE IT. TRAPPER PERFORMANCE##*
(RIO GRANDE=BERNALILLO TO BELEW)

No. Trappers Furbearer Harvest Total Pelt Price

318 1,429 $67,500

TABLE III. REVISED TRAPPER PERFORMANCE
RIO GRANDE 270-YEAR FLOOD PROTECTIO!

Jo. Trappers Furbearer iarvest Total Pelt Price

318(?) ' 472 $22,277

** More recent data indicate that these figures may be excessive.
Further coordination is needed to resolve conflict.
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TABLE IV. FISHING ACTIVITIES

Fisherman Days

Corrales to Belen 19,000

In Drains and Marshes in Proposed
Project Reaches 14,000

Utilizing unit-day values given in Principles and Standards
and adapting them to the project region, the day-use values for

the above-stated species are as follows:

Waterfowl (ducks and geese) + v ¢« v ¢ ¢ &« « « « . 5$6.00
DOVE 4 4 v o ¢ 4 ¢« o o 4 o 4 o s s s e e s e s . S4.00
Quail ¢ ¢ o ¢ v 4 v e e v s s e e e e e e e s e . 85,00
Pheasant . ¢ ¢« « ¢« ¢ « o ¢ s s o s ¢ ¢« o s + + « $6.00

Fishing ® & 2 ¢ o e 2 s & & * 6 & s e e * & s 0 . $20 25

Utilizing the Department's number of hunter-days for each
species hunted, bird hunting in areas open to the general public
in proposed project reaches is worth about $80,700. Since pelt
price is based on actual sales, the calculated value for fur-
bearer harvest, again in proposed project reaches, of $22,277 is

used.
An estimated 14,000 angler-days are spent fishing the drains
and marshes in proposed project reaches., Utilizing a unit=-day

value of $2.25, fishing in these reaches is worth about $31,500.

Additional hunting occurs within the bosque, mainly in the

form of rabbit hunting. This may occur in conjunction with other
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hunting activities. However, no participation figures are avail-
able since the rabbit is not considered a game animal in New Mexico.
Factors influencing rabbit hunting in the bosque include restric-
tive hunting within Indian lands, the year-round hunting opportun-
ity, popularity,of rabbit hunting among younger hunters, proximity
to large population centers, and competing opportunities provided
on the surrounding mesas. Considering these influences and the
combination of this hunting activity with others, it is estimated
that approximately 400 hunter-days of rabbit hunting occur annually
within the bosque. Utilizing a unit-day value of $4,00, this type
of hunting is worth about $1,600.

In summary, the value of hunting within and adjacent to the
bosque, utilizing values assigned in Principles and Standards and
adjusted to consider local demands, opportunity to participate,

and abundance of the resource, is about $82,300.

When fishing and trapping are included, the value of the
harvested resource for these particular activities is about
$136,000. This compares with a value of $541,850 (bird hunting -
$369,361; trapping - $67,489; fishing - $105,000) calculated by
the New Mexico Division of Game and Fish including the Albuquerque
Unit and utilizing different activity-value figures. 1In any case,
the importance of these activities is demonstrated as is that of

the river, bosque, wetlands, and agricultural areas.

Nonconsumptive Uses., In addition to the consumptive uses

of the river's resources (the term "river" being used collec~
tively to describe the river channel, bosque, wetlands, and
contiguous agricultural areas), there are numerous nonconsump-
tive uses of the river. These include nature study, seasonal

swimming, picnicking, photography, sightseeing, horseback riding,
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river rafting, swimming, sunbathing, rifle and pistol practice
(legal in only about 37 percent of the sgtudy area), motor-
cycling, jogging, pleasure walking, and bicycling. Since com-
pletion of a 6-mile~long paved trail along a portion of the river
in the Albuquerque Unit, participétion in pleasure walking,
jogging, and bicycling has increased dramatically. No formal

use surveys of nonconsumptive uses of the riverine area have
been performed. The derivation of participation figures was
accomplished from several informal surveys, personal communica-
tion with individuals participating regularly in various activi-
ties, those with a close business or personal knowledge of the
river area, from the writer's own experience and familarity with
the river, and from a 1975 publication entitled, "Participation
in Outdoor Recreation: A Survey of New Mexico Residents". The
latter publication was prepared by the University of New Mexico's
Bureau of Business and Economic Research and presents the most
favored recreational activities in the general area, demand, per-
centage of population participating in various activities, and
estimated future demand. Major activities used in estimating
demand or utilization are photography and painting; birdwatching
(nature study); jogging and pleasure walking; swimming, rafting,
and sunbathing; horseback riding; and motorcycling and four-
wheeling. It is thought that the figures derived represent a

close approximation of nonconsumptive use of the river area.

There are approximately 340,000 residents in the Middle Rio
Grande Valley within the limits of the proposed project. Shown
in Table V are participation rates, mean number of times partici-
pated per individual for the selected activities in the general

area, estimated number of participants, and activity-days per
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activity. The swimming, boating, sunbathing category was not
included since the categories given in the BBER report do not

directly apply to activities occurring along the river.

The important factor in estimating use of the river area
is the percentage of this demand that is being fulfilled by the
river. As stated, the percentages utilized are based on inter-
views with users of the river area and their observations, several
informal surveys, and on personal subjective reasoning. Tables
VI and VII reflect these percentages and estimated use of the
river area for the Corrales to Belen reach and project areas

respectively.

Utilizing a unit-day value of $2,25 for general recreation

as derived from Principles and Standards and employing subjective
reasoning, the annual value of nonconsumptive use of the river
area between Corrales and Belen is roughly $160,000, and for

proposed project reaches about $52,000.

ESTIMATED PROJECT-INDUCED MODIFICATION OF PRESENT RIVERINE USES
AND ECONOMIC IMPACT.

Presented in Tables VIII-XII are the estimated changes to
present-use activities of the riverine area as a result of three
potential project conditions. Also included are estimated
monetary losses or gains as a result of these use changes. In
evaluating impacts over the life of the project, one cannot
assume use to be static. As population increases, there will
be an increase in recreational use. The median estimated popu-
lation increase in the greater Albuquerque urban area over the
period 1975 to 2030 is about 1l percent per year, Over the period
of 1975 to 1990, the average increase in major activities taking
place in the river area is roughly 9 percent. Whether this per-

cent increase can be strictly applied to the river area will
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depend on implementation of proposed land-use plans for the
riparian woodland and adjacent areas. The current planning
emphasis is to exclude vehicular access, restrict pedestrian
access, and develop isolated recreation areas. Because of the
indefiniteness of increased usage, no future visitation has been

included at this time,

A 4-year construction period was assumed in estimating
annual monetary gains or losses that could occur as a consequence
of project construction. Since the project would be constructed
in sections (number of sections unknown at this stage in planning)

a construction period of one-year was utilized.

Upon completion of the project, both long-term monetary
losses and gains can be expected for each alternative, with some
alternatives showing a net benefit and some a net loss. Annual
losses or gains over the 100-year economic life of the project
for the various alternatives considered, deducting losses in-

curred during the construction phase, are as follows:

Nonconsumptive Uses

A. Without marsh development and trail enhancement . . -$1,155
B. Without marsh development but with trail
enhancement « « « « o « o o o o o o o o o o o o o o +52,563

C. With marsh development and trail enhancement . . . +$3,019

Consumptive Uses

A. With marsh development . . « « o o + o « « o &« « o +86,553
B. Without marsh development . . + « 4« ¢« + « o +» +« « o« =$5,200
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RECREATIONAL/BIOLOGICAL COMPENSATION MEASURES

The determination of compensation measures as a consequence
of project-induced degradation of riverine uses and resources
is based both on economics and largely intangible fish and wild-
1life values. Recreational uses of the river (including trapping)
and its resources can be evaluated monetarily whereas benefits
derived by nonconsumptive enjoyment of wildlife are difficult
to describe in these terms. Wildlife values are better dis-~
cussed in terms of habitat and species utilization, including

use by endangered or threatened species.

Recreational Uses (Consumptive and Nonconsumptive, including

Tranoing). As demonstrated in the previous section, the develop-
ment of marshes and/or trail enmhancement features results in an
overall increase in recreational use of riverine resources,
Although upland game hunting decreases élightly, other recrea-
tional pursuits such as waterfowl hunting and fishing increase.
Trapping, although not strictly a recreational activity, con-
tributes significantly to consumptive benefits. If trapping
benefits are deducted, however, significant annual benefits would
still accrue. Combining consumptive and nonconsumptive benefits
accruing after deducting for construction losses an average
annual benefit of $14,572 6ver the 100-year economic life of the
project is realized., If trapping benefits were deducted, then

average annual benefits of $9,428 would accrue.

The value of these activities would be increased with
management of the riverine area. Management measures proposed
as a compensation of project-induced impairment of biological
resources would increase the overall number of activity days

as well as monetary benefits.
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Because of overall recreation benefits accruing as a con-
sequence of marsh and trail development, no compensational
measures for this riverine use are recommended., Without these

features, recreational use of the river may be impaired.

Benefits accruing as a consequence of anv of these alterna-
tives would be included in project economics. Benefits would
not be claimed for any mitigation measure involving wildlife,
wildlife habitat, aesthetics, or any other largely intangible

feature.

Biological Resources. Compensation measures for biological

resources adversely affected by project construction will be
determined separately from recreational uses. Under consideration
are factors which contribute to the maintenance of the riparian
woodland and to the presence and continued presence of a multi-
tude of wildlife species, both in numbers and kind, which would
be impacted b§ project construction. Compensation measures will
be selected on a basis of those that would contribute most

toward the maintenance or enhancement of environmental quality

of the riparian ecosystem, as well as those that could realisti-

cally be achieved.

Mitigation recommendation developed at this stage of project
planning must be considered as tentative since more detailed
planning and biological investigations will undoubtedly change
these recommendations. While compensation methods will likely
be retained, the extent to which a particular method or methods

will be used may be modified.
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Major considerations that will guide the compensation

evaluation are:

1. The continuing adverse impacts that existing and rapidly
increasing urbanization have on wildlife resources.

2. The historical loss of wetlands and coincident wildlife
losses.

3. Potential for marsh restoration.

4, Wildlife values of increased wetlands within the
riparian woodland.

5. Current lack of sufficient wetlands and probable further
decline in the future.

6. Continued reduction of a limited riparian plant community
of significant value in the Southwest.

7. Potential for woodland regrowth and progression thfough
seral stages to a climactic cottonwood woodland.

8. Wildlife value of early successional plant communities
in a woodland community progressing toward a climax state.

9. Permanent loss of riparian wildlife habitat.

19. Value and need for management of resources.

11. Management techniques that can be used to benefit the
riparian ecosystemn.

12, Competing uses of land in the flood plain.

13. Availability of compensation lands in locations and sizes

beneficial to wildlife.
Compensation measures available or combinations thereof are:
1. In-kind replacement through purchase or lease of riparian

woodland currently in private ownership with management.

2. Marsh development with management,
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3. Management of remaining woodland to achieve a higher wildlife
value,

4. Purchase of agricultural or fallow land and management to
achieve woodland of maximum wildlife value.

5. Increased management of existing State or Federal wildlife
refuges.

6. Educational programs to inform the public (farmers in
particular) of land-use methods to improve wildlife habitat.

7. Maintenance of a permanent and adequate water source in

river channel,

Because of the competing uses of land in the flood plain,
management to increase the wildlife value of compensatory measures
would be made part of this compensation plan. Also, it is believed
that a mix of.compensatory measures would be more ecologically bene-
ficial as well as more realistic to achieve. However, of prime
consideration would be the continued depletion of the cottonwood

riparian woodland.
Compensation measures considered to restore resource values
lost or impaired as a consequence of project construction are as

follows:

Marsh Development. Excavation of borrow pits within the wood=-

land would present the opportunity to restore a small portion of
those wetlands historically lost as a result of farming and urbani-
zation. Marsh development through proper design of borrow areas
could enhance the diversity of woodland riverine habitat for wild-
life and could create expanded recreational opportunities. Ecologi~
cally, a marsh in association with a woodland is of greater value
than either one alone. It is this rationale that prompted its

inclusion as an associated project feature.




@

In determining the value of created marshes in the riparian
woodland, a number of factors must be evaluated. The first factor
to be evaluated is the relative scarcity of each. On a regional
scale, both are relatively scarce and decreasing, In the Southwest,
the cottonwood riparian woodland of the Rio Grande, and specifically
the middle valley, is one of the few remaining large concentrations
remaining. The presence of marshlands, specifically those associated
with rivers, is dramatically low. Locally, i.e., the general project
reach, there are about 7,400 acres of woodland and about 130 acres of
marsh or marsh-woodland combination. Ostensibly, marshes are very
scarce and, because of their relative transitory nature and lack of
management, will gradually be reduced with a corresponding increase
in woodland. This situation happened on a large scale approximately
45 years ago when about 3,000 acres of marsh were drained in the
general project reach of the Rio Grande and were succeeded with wood-
land or developed. These marshes and associated woodland provided
a significant amount of habitat for waterfowl, amphibians, shore and

wading birds, aquatic and terrestrial marmals and avian species.

The second factor is the productivity of each. Studies have
demonstrated that productivity is greater in marshes than almost any

other plant community type, including cottonwood woodland.

The third factor is diversity of plant and animal l1life., There
is little disagreement that both contain a significant diversity of
life. A large number of wildlife depend on each of theée communities
for survival., However, a combination of the two plus the transitional
area between the two favor an increased diversity of habitat and
correspondingly, species abundance. This is demonstrated in the
Southwest by the fact that riparian woodlands and associated marshes
provide the greatest number of wildlife species utilization of any

habitat type.
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Also, if this resource can be managed for maximum wildlife utili-
zation, then the resource would be benefitted even further. ‘*anage-
ment of the resource is mandatory if optimum potential is to be

realized and, importantly, maintained.

Because of the value of marshes, it is recommended that about 75
acres of managed marshes be developed from borrow areas. This number
is recommended because it is thought at this stage in the planning
process that the necessary water rights to offset losses could be
acquired for the acreage and that this amount of land suitable for
the location of marshes is available, Further studies would clarify
site suitability. Site suitability is important to protect the marshes
from siltation resulting from high flows. Marshes would be located
at scattered locations throughout the project reach with a greater
number between Isleta Pueblo and Belen. These marshes and their con-
tiguous woodland would be managed, not only to benefit wildlife, but
also other uses such as nature study, and hunting. !Management should
be by the prime wildlife manégement agencyAfor the area{ i.e.,, the
New Mexico Division of Game and Fish. Since other interests are
involved, city and county governments could also be included. How~
ever, the Division of CGame and Fish should be the lead agency since
its biological expertise would be necessary to maintain biological

balance within the marshes,

Acquisition of Acreage, While it is thought that the develop-

ment and management of approximately 75 acres of marsh would com~
pensate for many wildlife values lost as a result of the permanent
removal of about 110 acres of woodland there would be those species
directly dependant on the cottomwood woodland that would suffer a
reduction in habitat. Therefore, it is felt that acreage, either

in the form of fallow land and/or woodland would be required to off-

set this impact. Both options have advantages and disadvantages,
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fallow lands having a higher management potential ahd requiring less
while woodlands are already in existence providing mature cottonwood
habitat but less management potential and requiring more acreage.
Approximately 50 acres of fallow acreage to be managed to woodland

or about 95 acres of existing woodland would be required. Both would

be managed.

It is anticipated that, based on the probable physical config-
uration and normal annual flow regime of the Rio Grande, borrow pits
would begin to rapidly revegetate with plant species characteristic
of the woodland and would progress through various seral stages to
once again attain a cottonwood climax. As stated, the estimated
period for growth to attain a stage of growth comparable to that
that would be removed would vary from about 15 to 40 years. During
this growth interval, annuals, grasses and immature trees as well
as open area would be of continuing value to wildlife., This small
regression of woodland development is of value to wildlife by pro-
viding increased diversity within the woodland itself. Currently,
flood control measures along the Rio Grande will definitely encourage
the attainment of a climax woodland. A homogeneous stand of mature
cottonwood does not provide as much habitat diversity as a stand of
a different age group; i.e., habitat diversity begets wildlife
diversity. With an existing woodland progressing toward maturity
with nothing except periodic fire to maintain early stages, diversity
in the form of immature trees should be beneficial. However, there
would be wildlife habitat values lost as a comsequence of this action,
these being more significant following borrow activities and
decreasing as vegetation reestablished. It is felt that approxi-
mately 60 acres of fallow acreage to be managed to woodland or about
105 acres of existing woodland would be required. Again, both would

be managed.
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The permanent loss of woodland from levee rehabilitation as well
as from marsh development would amount to about 3 percent of the
woodland acreage in the project area. While marsh restoratioﬁ and
a certain amount of immature woodland would compensate for the
adverse consequences of project construction, some avian species
that nest in the more mature trees could suffer from the effects of
construction and woodland removal. Specifically, there are some
avian species on the State of New Mexico's Group I and II endangered
species list that nest in the project area and could be significantly
harmed. Contingent on more detailed information, the purchase and
management of approximately 200 acres of woodland adjacent to the
Rio Grande will be included in the compensation plan. Also, this
feature could lessen any aesthetic degradation and prevent continued
reduction of the cottonwood gallery forest. Also a combination of

woodland and fallow land could be a viable option.

Management of the Riparian Woodland. The need to manage the

riparian woodland, especially in the urban and rural areas of the
study area, is great. Increasing population growth within the Albu-
querque urban area will continue or even increase the present rate
of urbanization of agricultural land adjacent to the river. Also,
there is an ever-increasing recreational demand being placed upon
the riverine resource. With the current rapid rate of growth
within the urban area recreational demands upon the river will in-
crease even more. This ever-increasing recreational use of the
riverine area and coincident rapid conversion of farmland will have
a significant impact on associated wildlife resources. Increased
human activitity within the bosque; decreased open area, cover,
isolation and food crops; increased illegal hunting; and increased
feral dogs and cats will have an adverse impact on dependent wild-
life resources. Uith a limited and fragile resource, increased

demands will almost necessitate management of the riparian woodland
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if it is to retain its essential character and biological composition.
This fact has been recognized by local governmental agencies and
conservation groups. The adverse effects of concentrated urbani-
zation on wildlife populations are readily apparent when a visual
comparison of urbanized and semi-rural agricultural areas is made.
Semi-rural areas such as the south and north valleys provide
relatively good wildlife habitat compared to the area around the

U.S. 66 and 35 bridges.

The city of Albuquerque has prepared a '"City Edges Study"
entitled The Rio Grande in the Albuquerque Metropolis. The study

deals with the establishment of a nature preserve system as well as

compatible recreational development.

City, county and village governments as well as the Middle
Rio Grande Conservancy District have instituted ordinances that
protect both -the safety of nearby inhabitants and the resources of
the bosque as well. Future planning efforts are directed at pro-~
tecting the riverine resources. A conservation group, the Bosque
Nature Preserve Society is vitally interested in protecting the
riverine environment. Therefore, it is recommended that an optiomal
compensation measure in the form of management of areas not already
planned for some type of management be provided as a partial sub-
stitution for other mitigation measures. More refined investiga-
tions would determine the applicability of this alternative in

combination with others.

Suggested management techniques that would significantly aid

in improving the value of the riparian ecosystem are:

F-95



Suggested Management Techniques.

*1. Controlled vehicular and pedestrian access.

2. Termination of illegal dumping activities and removal
of accumulated garbage and debris.

3. Habitat manipulation for optimum species utilization.

4, Enforced hunting regulatioms,

5. Control of feral dogs and cats.

*%6, Herbaceous plantings (grasses and forbs).

7. Nesting structures or habitat.

8. Brush shelters.

9. Intensive education program aimed at valley landowners
and farmers.

10. Controlled development of contiguous farmlands.

11. Restricted grazing.

12. Restricted woodcutting.

13. Continual control of major floods, with occasional minor

flooding permitted.

Management could be by the New Mexico Division of Game and Fish,
or by the Division of Parks and Outdoor Recreation, or both. Coor-
dination with Middle Rio Grande Conservancy District would be

mandatory. Also, city, village, and.county governments should be

involved.

Drain Enhancement Features. As stated in Section II, the drains

could be enhanced for the benefit of fish as well as other aquatic
or seni-aquatic life forms. Based on more detailed investigations

features such as low~-flow dams, submerged logs and rocks, and the

* Part of "City Edges" Plan

#* Could be achieved in part by grassing levee slopes and establish-
ment of annuals.
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retention of trees may be implemented without significantly inter-

fering with the functioning of the drain and maintenance activi-

ties. This feature would require a small amount of management

which could be made a part of the greater management plans.,

Biological Studies. Although not strictly a part of mitiga-

tive or compensatory measures, a detailed study of riparian bio-
logical elements and relationships is planned. Data gained from
such a study would aid in further guiding construction techniques
for the welfare of the riparian ecosystem and would provide a more

refined basis for mitigative and compensatory measures.

SUMMARY OF PROPOSED AMELIATORY AND COMPENSATIVE METHODS FOR 270-YEAR

PROTECTION

1, Contractual controls minimizing adverse impacts resulting
from construction activities.

2. Grassing and selected planting of shrubs.

3. Creation and mangement of 75 acres of marsh and contiguous
woodlands.,

4. Acquisition and/or easement and mangement of approximately
200 acres of deciduous woodland prior to construction.

5. Preproject wildlife study.

6. Multi-agency selection of borrow areas and compensation
lands. ‘

7. Continued coordination of developing plans with involved

or concerned agencies, groups, and individuals.
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The compensation measures suggested in the preceding discus-
sion are based on known conditions as they currently exist.
Future refinement of project plans, increased coordination with
. possible management participants, and increased knowledge of the
woodland would modify proposed compensation plans. There could be
an exchange of compensation measures for the overall benefit of
the riparian ecosystem, although the basic compensatory measures

should be retained.
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