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1.0

FLOOD INSURANCE STUDY

SAN JUAN COUNTY, NEW MEXICO AND INCORPORATED AREAS

INTRODUCTION
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1.2

Purpose of Study

This Flood Insurance Study (FIS) revises and supersedes the FIS reports and
Flood Insurance Rate Maps (FIRMs) in the geographic area of San Juan County,
New Mexico, including the Cities of Aztec, Bloomfield and Farmington; and
unincorporated areas of San Juan County (hereinafter referred to collectively as
San Juan County), and aids in the administration of the National Flood Insurance
Act of 1968 and the Flood Disaster Protection Act of 1973. This study has
developed flood risk data for various areas of the community that will be used to
establish actuarial flood insurance rates. This information will also be used by
San Juan County to update existing floodplain regulations as part of the Regular
Phase of the National Flood Insurance Program (NFIP), and by local and regional
planners to further promote sound land use and floodplain development.
Minimum floodplain management requirements for participation in the NFIP are
set forth in the Code of Federal Regulations at 44 CFR 60.3.

In some States or communities, floodplain management criteria or regulations
may exist that are more restrictive or comprehensive than the minimum Federal
requirements. In such cases, the more restrictive criteria take precedence and the
State (or other jurisdictional agency) will be able to explain them.

Authority and Acknowledgments

The sources of authority for this FIS are the National Flood Insurance Act of 1968
and the Flood Disaster Protection Act of 1973.

This FIS was prepared to include all jurisdictions within San Juan County in a
countywide FIS. The authority and acknowledgments prior to this countywide FIS
were compiled from the previously identified FIS reports for flood prone
jurisdictions within San Juan County and are shown below:

Aztec, City of: The hydrologic and hydraulic analyses for this study were prepared
by the U. S. Geological Survey (USGS) for the Federal Emergency Management
Agency (FEMA), under Inter-Agency Agreement No. EMW-85-E-1823. This
work was completed in March 1987.

Farmington, City of: For the original study, a search for basic information
relating to the study was made at all levels of government. A U.S. Army Corps of
Engineers (USACE) Flood Plain Information report (Reference 1) was used as the
principal source of information.




The hydrologic and hydraulic analyses for this study were performed by the
USACE, Sacramento District, for the Federal Insurance Administration (FIA)
under Interagency Agreement Nos. IAA-H-7-76 and IAA-H-10-77, Project Order
Nos. 19 and 1 respectively. This work, which was completed in September 1977,
covered all significant flooding sources in the City of Farmington and became
effective in March 1978.

The hydrologic and hydraulic analyses for the first revision were performed by
the USACE, Albuquerque District, for FEMA, under Interagency Agreement No.
EMW-95-E-4756, Project Order No.5. This work was completed in 1998 and
submitted to FEMA in January 1999.

San Juan County (Unincorporated Areas): The hydrologic and hydraulic
analyses for this study were prepared by the USGS for FEMA, under Inter-
Agency Agreement No. EHW-85-E-1823. This work was completed in March
1987.

The study was revised on May 15, 2002 to incorporate new flooding information
for the Animas River (at Farmington), Hood Arroyo, Hood Arroyo Tributary and
the San Juan River (at Farmington). The hydrologic and hydraulic analyses were
performed by the USACE, Albuquerque District, under Interagency Agreement
No. EMW-95-E-4756, Project Order No.5. This work was completed in 1998 and
submitted to FEMA in January 1999.

Countywide Revisions: For this first time countywide revision, MAPVI compiled
existing data to convert the previous San Juan County FIS into digital format. In
addition, MAPVI conducted enhanced approximate studies on portions of the
Animas and San Juan Rivers in and around the City of Farmington that had
previously been studied using approximate methods. Hydrologic and hydraulic
analyses were also conducted for Bloomfield Canyon Creek and Bloomfield
Canyon Creek Tributary in and around the City of Bloomfield. A new
approximate analysis was conducted for the Animas River upstream of the City of
Aztec and the San Juan River upstream of the City of Bloomfield. In addition
MAPVI redelineted all previous flooding sources studied by detailed methods and
refined all previous approximate studies. MAPVI completed this work in June
2008 under Contract No. EMT-2002-CO-0052.

Base map information shown on this FIRM was derived from multiple sources.
This information was compiled from the United States Geological Survey, 1989,
the National Geodetic Survey, 2007, the Federal Emergency Management
Agency, 1988 and 2002, U.S. Bureau of Land Management, 2006, U.S. Census
Bureau, 2000 and 2003 and San Juan County, 2007. Additional information was
photogrametrically compiled at a scale of 1:12,000 from New Mexico Resource
Geographic Information System aerial photography dated 2006.

The projection used in the preparation of this FIRM was New Mexico State Plane
West Zone (FIPS 3003). The horizontal datum was NAD83, GRS80 spheroid.
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Flood elevations on this FIRM are referenced to the North American Vertical
Datum of 1988. Differences in datum, spheroid, projection or State Plane zones
used in the production of FIRMs for adjacent jurisdictions may result in slight
positional differences across jurisdiction boundaries. These differences do not
affect the accuracy of the FIRM.

Coordination

An initial Consultation Coordination Officer's (CCO) meeting is held with
representatives from FEMA, the community, and the study contractor to explain
the nature and purpose of a FIS, and to identify the streams to be studied by
detailed methods. A final CCO meeting is held with representatives from FEMA,
the community, and the study contractor to review the results of the study. All
problems raised in the meeting have been addressed in this study.

The dates of the initial and final CCO meetings held for San Juan County and the
incorporated communities within its boundaries are shown in Table 1, “Initial and
Final CCO Meetings.”

For this countywide revision, an initial CCO meeting was held on April 17, 2007,
and was attended by representatives of the community, the study contractor and
FEMA. The final CCO meeting was held on January 21, 2009, and was attended
by representatives of the community, the study contractor and FEMA.

Table 1 — Initial and Final CCO Meetings

Community

Initial CCO Date

Final CCO Date

City of Aztec

August 10, 1984

August 28, 1987

City of Bloomfield

1

1

City of Farmington

April 29, 1976 (Original)
September 19, 1994
(First Revision)

! (Original)
May 23, 2001 (First
Revision)

Unincorporated Areas
(San Juan County)

August 10, 1984 (Original)

September 19, 1994
(First Revision)

August 28, 1987 (Original)
May 23, 2001 (First
Revision)

!Data not available




2.0

AREA STUDIED

2.1  Scope of Study
This FIS covers the geographic area of San Juan County, New Mexico. The areas
studied by detailed and approximate methods were selected with priority given to
all known flood hazards and areas of projected development.
All or portions of the flooding sources listed in Table 2, “Scope of Study,” were
studied by detailed methods. Limits of detailed study are indicated on the Flood
Profiles (Exhibit 1) and on the FIRM (Published Separately).
All flooding sources that had been previously studied by detailed methods and not
subsequently restudied were redelineated. This process consisted of updating the
floodplain boundaries based on the most current topographic data. New
hydrologic and hydraulic analyses were not performed on the redelineated
flooding sources.
Those areas studied by detailed methods were chosen with consideration given to
all proposed construction and forecasted development through May 2007.
Table 2 — Scope of Study
Table 2a — New Flooding Sources Studied by Enhanced Approximate Methods
Stream Name Downstream Limit Upstream Limit
Bloomfield Canyon Confluence with San Conflue_nce with
. Bloomfield Canyon
Creek Juan River

Bloomfield Canyon
Creek Tributary

Creek Tributary

Confluence with
Bloomfield Canyon
Creek

800 ft downstream of
Utah Road

Table 2b — Flooding Sources Restudied by Enhanced Approximate Methods

Stream Name Downstream Limit Upstream Limit
Animas River Confluence with San 1200 ft downstream of
Juan River Murray Dr / US-64
. . Confluence with Porter Confluence with Carl
Animas River
Arroyo Arroyo
11,300 ft downstream of 2050 ft upstream of La

San Juan River

La Plata River Plata River

Confluence of 10,100 ft upstream of

San Juan River Confluence with San

Farmington Glade Juan River



Stream Name
Animas River
Animas River
Bluff Split

Butler Arroyo

Carl Arroyo

Carl Arroyo (Left Bank)
Dustin Arroyo

Farmers Mutual Ditch
Farmington Glade
Hampton Arroyo

Hood Arroyo

Hood Arroyo Tributary
La Plata River
Murray Split

Porter Arroyo

Porter Arroyo Tributary A
Porter Arroyo Tributary B
Porter Arroyo Tributary C

San Juan River
San Juan River

San Juan River

Westland Park Drive Runoff

Wyper Arroyo
Wyper Arroyo Tributary

Table 2c - Redelinedated Flooding Sources

Downstream Limit

1,200 ft downstream of Murray Dr / US-64
Confluence with Carl Arroyo

Confluence with Animas River
Confluence with Dustin Arroyo

1,300 ft upstream of confluence with San Juan River

Confluence with Carl Arroyo

Confluence with Butler Arroyo

600 ft downstream of Westland Park Dr
Confluence with San Juan River

800 ft upstream of confluence with Animas River

Confluence with San Juan River

Confluence with Hood Arroyo
Confluence with San Juan River
Confluence with Animas River

Country Club Dr

Confluence with Porter Arroyo
Confluence with Porter Arroyo
Confluence with Porter Arroyo
Hogback

2,050 ft upstream of La Plata River

10,100 ft upstream of confluence with San Juan River

1,000 ft downstream of divergence from Farmers Mutal

Ditch
200 ft downstream of E. Main St/ SH-516

Confleuence with Wyper Arroyo

Upstream Limit
Confluence with Porter Arroyo

200 ft upstream of W Aztec Blvd / SH-516
Divergence from Animas River
1,500 ft upstream of Butler Ave

Hawkeye St

Divergence from Carl Arroyo

200 ft upstream of Sunrise Pkwy

Divergence from San Juan River

2,000 ft upstream of Pinon Hills Blvd

1,300 ft upstream of NE Aztec Blvd / US-550

14,600 ft upstream of confluence with Hood Arroyo
Tributary

300 ft downstream of College Blvd

3100 ft upstream of Coyote Dr

Divergence from Animas River

10,850 ft upstream of confluence with Porter Arroyo
Tributary A

2,200 ft upstream of confluence with Porter Arroyo
200 ft upstream of College Blvd

College Blvd

11,300 ft downstream of La Plata River

Confluence with Farmington Glade

7,500 ft downstream of US-550

Divergence from Farmers Mutual Ditch

4,500 ft upstream of confluence with Wyper Arroyo
Tributary
4,200 ft upstream of confleunce with Wyper Arroyo



The Ute Mountain Indian Reservation was designated as “Area Not Included” on
the previous San Juan County (Unincorporated Areas) FIRM before the
countywide study was performed. There was no flood hazard data for these areas
so they were converted to Zone D.

The Navajo Indian Reservation was designated as “Panels not Printed” on the
previous San Juan County (Unincorporated Areas) FIRM before the countywide
study was performed. There was no flood hazard data for these areas so they
were converted to Zone D.

Approximate analyses were used to study those areas having a low development
potential or minimal flood hazards. The scope and methods of study were
proposed to, and agreed upon by, FEMA and San Juan County.

In addition to the detailed studies listed in Table 2; new automated approximate
analyses were conducted for the Animas River between the City of Aztec and the
New Mexico / Colorado boundary as well as for the San Juan River between the
City of Bloomfield and Navajo Reservoir.

All approximate analyses not subsequently studied by detailed or automated
approximate methods were refined for this countywide update based on
orthophotography and the best available topographic data.

Table 3, “Letters of Map Change” indicates LOMCs that have been incorporated
into this countywide revision.

Table 3 — Letters of Map Change

(Unincorporated Areas)

Case Number Community Old Panel New Panel

96-06-155P City of Aztec 35006500058  35045C0730F

San Juan County 35045C0385F,

06-06-B008P (Unincorporated Areas) 35006401508 35045c0425F

06-06-BO09P San Juan County 35006403758  35045C0800F
(Unincorporated Areas)

07-06-0188P San Juan County 35006403508  35045C0395F
(Unincorporated Areas)

07-06-0730P San Juan County 35006403508  35045C0395F



2.2

Community Description

San Juan County is located in the northwestern corner of New Mexico. It is
bordered by the unincorporated areas of Montezuma, La Plata and Archuleta
Counties, Colorado, to the north; the unincorporated areas of Rio Arriba and
Sandoval Counties to the east; the unincorporated areas of McKinley County to
the south; and the unincorporated areas of Apache County, Arizona, to the west.
The estimated population in 2006 was 124,473 (Reference 2).

City of Aztec: The City of Aztec is located on the Animas River in the
northeastern portion of San Juan County in northwestern New Mexico. Aztec is
the county seat and is also the home of Aztec Ruins National Monument. The
estimated population for Aztec in 2006 was 7,056 (Reference 3).

City of Bloomfield: The City of Bloomfield is located on the San Juan River in
the northeastern portion of San Juan County in northwestern New Mexico. The
city is located at the crossroads of the U.S. Highway (US) 64 and US-550, both
major truck routes. The estimated 2006 population is 7,409 (Reference 3).

City of Farmington: Farmington lies in northwest New Mexico in north central
San Juan County at an average elevation of 5,400 feet above sea level in a region
that is characterized by mountain ranges and high plateaus. The city is
approximately 150 miles northwest of Santa Fe, the state capital; 165 miles south
of Grand Junction, Colorado; and 40 miles southwest of Durango, Colorado. The
nearest communities are Aztec, 14 miles northwest; Bloomfield, 13 miles to the
east; and Fruitland, 10 miles to the west. The city is located north of the
confluence of the Animas and San Juan Rivers. The La Plata River joins the San
Juan River near the southwest sector of Farmington.

Farmington had an estimated population of 43,573 in 2006 (Reference 4) and
continued growth is anticipated.

From the time Farmington was founded in 1876 to the early 1950s, the
community was a small, agriculturally oriented trade and service center. Then
development of oil and gas resources reached boom proportions as thousands of
wells were developed in the surrounding area. That development led to an
unprecedented expansion of industrial and manufacturing activities and
tremendously increased the economic importance of those activities on the local
level. The boom period began to recede about 1958 and the city reverted to a rural
trade and service center in which non-industry related activities gained in
economic importance. The short period of recession that began in 1958 leveled
off in the mid 1960s as the employment structure became more stabilized. In
addition to employment associated with the oil and gas industry, job opportunities
in the construction trades and various manufacturing plants became more
plentiful. Also, increased demand for personal and public (governmental)
services, public utility and transportation services, and meeting the needs of
increasing numbers of vacationists and recreationists added to a more diversified

7



economic base for the community. Expansion of retail trade has made Farmington
the dominant retail sales center of the Four Corners region.

Surface access in the Farmington area consists principally of US-64, a major truck
highway, which leads to the east and west, and State Highway (SH) 516 leading
to the northeast. SH-371, a minor route, provides access to the south. A network
of city streets and county roads provides arterial routes for local traffic. Scheduled
airline flights are maintained to the Four Corners Regional Airport.

The area around Farmington is predominantly desert-like and comprises extensive
plateaus with low, protruding mesas. Terrain to the north and east rises abruptly
to high mountain ranges; those to the east forming a portion of the Continental
Divide. A high plateau cut by numerous arroyos lies to the south. Evolution of
the present surface structures of northwestern New Mexico started near the close
of the Mesozoic era (about 70 million years ago). At that time, a great physical
change of the earth referred to as the Laramide Revolution, was begun.
Tremendous forces in the crustal portion of the earth precipitated an extensive
uplifting which resulted in the forming of the Rocky Mountains. There followed
a period of glaciations and then erosion caused by weathering and streamflow.

Through many centuries, agents of weathering slowly eroded away the high
ranges, and water removed millions of tons of rock materials from the mountains.
Following the period of surface wasting and erosion, layers of sands, clays and
gravels (referred to as the Eocene beds) were deposited over much of the region,
which then had a general level appearance with occasional areas of relief. A
renewal of volcanic action with consequential deposition of volcanic residue then
occurred and was followed by a period of widespread erosion, alleviation and
plateaus formation during which the present main drainage patterns were
established. Subsequently, a general uplifting of the entire region took place and
great faulting occurred. As valleys deepened, streamways were superimposed on
the underlying rock and throughout the region an old-age erosion surface evolved.
Later, glaciers became prevalent in the higher elevations and upon their melting
many terminal moraines were deposited. The huge canyons of the region were
eventually excavated due mainly to the efforts of flowing water. Continual
erosion associated with streamflow and weathering and favored by aridity
resurrected mountains, cut gorges or water gaps, and ultimately produced the
present landscape.

The area consists chiefly of sandstone and some lesser amounts of shale.
Cretaceous coal-bearing rock formations (Mesa Verde series) are widespread
around the edges of the Upper San Juan Basin and constitute an important
resource in the region. After many centuries of erosion in an arid climate, the
landscape is distinguished by mesas, cuestas, rock terraces, retreating
escarpments, canyons, and dry washes. In some parts, volcanic necks and buttes
are prevalent. The physical features of the area are generally sharply separated.
Some land areas rise table-like on all sides above the surrounding terrain; others
abut against higher land in step-like fashion; and some have steep inclines while
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others have gentle slopes. They also differ in the degree of dissection by streams,
and, due to varying elevation and stages in the erosion cycle; the various features
may have different temperatures, rainfall and vegetation.

Farmington has a semi-arid climate with topography significantly influencing
precipitation and temperature. Within San Juan County the annual precipitation
ranges from about 8 to 10 inches, while the headwaters of the Animas and San
Juan Rivers in Colorado can experience more than 50 inches of precipitation.
About half the annual precipitation occurs as rain during the months of July
through October when cloud burst storms produce high intensity but short
duration rainfall, and about half occurs almost uniformly during the remainder of
the year. Most of the precipitation in the higher headwater regions occurs as
snow. Winters are relatively cold with an average daily temperature of about 32
degrees Fahrenheit (°F) and summers are warm with average daily temperatures
of about 73°F. Temperature extremes at Farmington have ranged from a winter
low of -20°F to a summer high of 103°F. The average growing season between
killing frosts is about 150 days.

Several critical factors such as elevation, exposure, temperature, and moisture
availability determine the native vegetation found in the study area drainage basin
from Farmington up to the headwaters. Vegetation around Farmington is sparse
and consists of annual grasses, desert shrubs, cedar and cottonwood. In the
foothills, pinon pine, juniper, oak, mountain mahogany, sagebrush, service-berry,
and annual grasses predominate. Plateau areas are barren and nearly void of plant
cover. In the higher elevations, vegetation consists of native grasses, brush,
ponderosa pine, spruce, and stands of Douglas fir and aspen. The mountain areas
above timberline have alpine vegetation.

Soils in the study area include a wide range of types that directly affect local
runoff. With the alluvial soils which occupy the nearly level landscapes that lie
adjacent to or are intermingled with the Animas, San Juan, and La Plata Rivers,
runoff is slow and flood hazards are severe. The soil series used for irrigated
cropland, pasture, residential and industrial areas consist of somewhat excessively
drained soils and permeability ranging from moderately slow to rapid. The most
abundant soil type found in the drainage basins of Farmington Glade, the arroyos
and the washes has moderately rapid permeability and medium runoff, and the
erosion hazard is severe.

The San Juan, Animas and La Plata Rivers flow year-round, whereas Porter,
Hood, Dustin, Butler, College and Wyper Arroyos, and Farmington Glade
normally have running water only after rainstorms that occur most frequently
during the summer months. The San Juan River is the principal waterway in
northwestern New Mexico and all other streams under study are direct or indirect
tributaries to it. The San Juan River is the second largest tributary of the Colorado
River, originating on the western slope of the Continental Divide in the Rocky
Mountains in southwestern Colorado. The river originates in Colorado then flows



through New Mexico, then back into Colorado before joining the Colorado River
at Lake Powell in Utah.

The Animas River, the largest tributary of the San Juan River, originates in the
San Juan Mountains in Colorado at elevations over 14,000 feet and combines with
the San Juan River at the City of Farmington. Porter, Hood, and Wyper Arroyos
and College Arroyo, tributaries to the Animas River, flow in a general southerly
direction throughout their courses and drain the northeastern sector of the City of
Farmington. Butler Arroyo flows southerly for about half its course then
southwesterly for the other half to join Farmington Glade, which meanders from
north to south through the county until joining the San Juan River in Farmington.
In general, Butler Arroyo and Farmington Glade drain the north and northwestern
sectors. The La Plata River follows a south-southwesterly course through the
county, and joins the San Juan River west of the City of Farmington. The Animas
River trends a southwesterly course along the eastern portion of the city and
combines flows with the San Juan River south of the City of Farmington. The San
Juan River winds along the southern edge of Farmington in a westerly direction.

For the first revision, six arroyos were studied by detailed methods. All of the
arroyos are ephemeral in character, flowing only during periods of heavy rainfall.
Wyper Arroyo discharges into the Animas River within the City of Farmington
and is the northernmost arroyo analyzed. Carl Arroyo is west of Wyper Arroyo.
Hood Arroyo is west of Carl Arroyo. The next Arroyo downstream is Porter
Arroyo. Butler Arroyo, west of Porter Arroyo, flows into Farmington Glade and
Dustin Arroyo discharges into Butler Arroyo.

There are no major bodies of water in or near the City of Farmington. The
principal bodies of water in the tributary drainage area are manmade lakes
developed for irrigation, flood control, power generation, recreation, and
municipal and industrial water supply.

Approximate drainage areas of the streams and watercourses under study,
together with pertinent stream gradients are shown in Table 4, "Drainage Areas
and Stream Gradients around Farmington."

The floodplains of the streams under study are moderately to sparsely developed.
Residential, commercial, agricultural and light industrial properties are in
floodplain areas. Along the washes and arroyos, some residential development
exists and there are some irrigation facilities and small commercial
establishments. Lands along the San Juan and La Plata Rivers are mainly
agricultural with scattered residences and some industrial development.
Residential and commercial developments are prevalent along the lower reach of
Farmington Glade. Development along the Animas River is quite extensive and
includes residential, commercial and light industrial developments; agricultural
land; and recreation facilities. Oil and gas wells are prominent throughout the
area, some within the floodplains of several of the streams. Increased pressure for
more use of floodplains will continue. Residential, commercial and industrial
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Table 4 — Drainage Areas and Stream Gradients around Farmington, NM

Flooding Source

Animas River
Butler Arroyo

Butler Arroyo (below
confluence with
Dustin Arroyo)

Carl Arroyo
College Arroyo

Dustin Arroyo
Farmington Glade
Hood Arroyo

La Plata River
Porter Arroyo

San Juan River

Wyper Arroyo

! Within Study Reach
2 Data Not Available

growth will continue to impinge on open or agricultural lands, generally in the

Location

At Mouth

Just above confluence
with Dustin Arroyo

At Mouth

At Mouth
24th Street

Just above confluence
with Butler Arroyo

At Mouth
At Mouth

At Mouth

At Mouth

Gaging Station at
Farmington

At Highway 550

Approximate

Drainage Area
(sg. mi.)

1,360.00
0.32

2.00
1.62
1.00
0.60
40.00
2.06

580.00
2.24

7,240.00

1.44

north-northeastern sector of Farmington.

2.3 Principal Flood Problems

Floods in San Juan County result from general rainstorms, snowmelt sometimes
augmented by rain and from cloudburst storms. General rain floods have caused
the most severe damage along the Animas and La Plata Rivers and have usually
occurred during the months of September and October. This type of flood results
from prolonged heavy rainfall over tributary areas and is characterized by high
peak flows of moderate duration. Flooding is more severe when antecedent
rainfall has resulted in saturated ground conditions, or when the ground is frozen
and infiltration is minimal. The more frequent floods on the San Juan River would
result from general rain on the tributary drainage area downstream from the
Navajo Dam (a multiple-purpose reservoir about 40 miles upstream from
Farmington). Major floods (1-percent annual chance flood discharge or greater)
would result from excessive snowmelt runoff generated in the watershed upstream
from Navajo Reservoir. As previously mentioned, general rainstorms normally

occur during September and October.
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volume and long duration, and marked diurnal fluctuation in flow. Rainfall on
melting snow may hasten the melting process and increase flooding.

As noted earlier, cloudburst storms of small areal extent, which account for about
half of the normal annual precipitation in the Farmington area, can be expected
during the summer and fall months.

City of Aztec: Aztec flooding problems are limited to occasional overflow of the
Animas River. Hampton Arroyo is contained within the main channel. The
magnitude of the estimated 1-percent annual chance discharge for tributary
inflows was considered negligible to the main stream magnitudes.

Local residents were asked to provide any information pertaining to historical
flood elevations to the local newspaper. Information of any extreme high-water
elevations was not recovered from any local residents.

City of Farmington: The Farmington area has a long history of flooding with the
earliest flood of record occurring in 1859, but little definitive data are available on
19th century floods or cloudburst floods that have occurred. Since 1904 until
1976, a total of 23 flood events (on individual streams --not concurrent flooding
on all streams) were recorded. A flood that occurred as a result of a severe
rainstorm in October 1911 over the southwestern corner of Colorado and the
northwest corner of New Mexico is generally considered the largest and most
damaging ever known in the Farmington area. A peak flow of 30,000 cfs was
estimated to have occurred on the Animas River at Farmington during that flood.
Although the USGS stream gage on the Animas River at Farmington had not yet
been installed, a stream gage existed on the river at Aztec with a drainage area of
approximately 1,265 square miles. A peak of 23,800 cfs at the Aztec gage was
recorded by the State Engineers Office. Peak flows of the La Plata and San Juan
Rivers are not available, but were undoubtedly of great magnitude. Three lives
were lost during the flood and 150 miles of river bottoms were devastated.
Houses, personal property, farm buildings, crops and bridges were swept away by
floodwaters, and erosion was widespread. Only two bridges in the entire county
were undamaged. Miles of the Denver and Rio Grande Western Railroad were
destroyed. Railroad losses were estimated to be in the millions and other flood
damages were estimated to total about one-half million dollars.

Major rain floods occurred on the La Plata River in 1904 and 1909. On the
Animas and San Juan Rivers, snowmelt flooding occurred in 1884, rain flooding
in 1909. During the latter part of June 1927, melting snow augmented by general
rain over the San Juan River basin created the highest flows and most widespread
flood on the La Plata, Animas and San Juan Rivers since the flood of October
1911. The rainstorm lasted from June 26 to 28 and produced a peak flow of
25,000 cfs on the Animas River at Farmington. During the 1927 flood, damage to
railroad bridges and inundation of roads and bridge approaches caused railroad
and highway traffic to be temporarily discontinued between Farmington and
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neighboring communities. Some erosion and crop damage occurred in bottom
land areas.

Recent floods in Farmington occurred in 1941, 1947, 1970, 1972, 1978, 1986,
1987, and 1988. The May 1941 flooding on the Animas, San Juan and La Plata
Rivers resulted from general rains over large areas of the three drainage basins
and unseasonable hot weather that precipitated excessive snowmelt runoff. A
peak flow of 12,800 cfs on the Animas River was recorded at Farmington as a
result of the combined rain and snowmelt flood. Stream channels and irrigation
ditches were severely eroded, ditch headings were damaged, and agricultural
lands and crops were damaged or destroyed. In August 1947, a cloudburst storm
caused extensive damage and destruction along the arroyos; culverts, irrigation
facilities, and agricultural lands and crops were damaged or destroyed. A portion
of US-550 was washed out and traffic was disrupted for several days. Stream
channels were eroded, and many acres of farmland were eroded or covered with
debris.

In October 1972, severe flooding in Farmington Glade closed sections of Navajo
Street, Municipal Drive and West Apache Street. During this event, the Federal
Aviation Administration (FAA) in Farmington recorded 0.60 inches of rainfall on
October 16 and an additional 0.63 inches on October 17. In Aztec, a reported 1.50
inches of rain fell during a one-hour period on October 17. In May 1978, rain
mixed with melting snow contributed to minor flooding in Farmington. In July
1986, 2.21 inches of rain fell in five days in the Farmington area, and a summer
rainstorm in August 1987 produced nearly an inch of rain in three quarters of an
hour and flooded several homes and businesses in Farmington. The City of Aztec
experienced damage to the streets and bridges during the flood of June 1988 when
observers reported 1.10 inches of rain during the 45-minute storm; rainstorms in
August 1988 again closed Navajo and Apache Streets in Farmington.

Floods that occurred on the Animas River in October 1911, June 1927, September
1909, and May 1941 have estimated recurrence frequencies of 100 years, 60
years, 30 years, and 10 years, respectively. Due to the lack of reliable streamflow
records on the La Plata River and the limited period of streamflow records on the
San Juan River since completion of Navajo Dam in 1962, data necessary to
estimate the frequency of all floods except those of September 1970 and October
1972 (recurrence intervals of about once every 5 years) are not available for those
streams.

Cloudburst storms lasting from several minutes to a few hours create the most
severe flooding along Farmington Glade; Butler, Carl, College, Dustin, Hood,
Porter and Wyper Arroyos. Cloudburst floods characteristically have high peak
flows and high velocities, short duration and small volume of runoff. Data
necessary to estimate the frequency of past floods on Farmington Glade; Butler,
Carl, College, Dustin, Hood, Porter and Wyper Arroyos are not available.
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3.0

2.4

San Juan County (Unincorporated Areas): Flood problems in San Juan County are
limited to occasional overflow of the San Juan and Animas Rivers. The
magnitude of the estimated 1-percent annual chance flood discharges for tributary
inflows was considered negligible to the main stream magnitudes.

Local residents were asked to provide any information pertaining to historical
flood elevations to the local newspaper. Information of any extreme high-water
elevations was not recovered from any local residents.

Flood Protection Measures

City of Aztec: The Animas River and Hampton Arroyo have no flood protection
measures.

City of Farmington: As noted, Navajo Reservoir is a multiple purpose project on
the San Juan River about 40 miles upstream from the City of Farmington. This
project was built by the Bureau of Reclamation and has been operational since
1963. Although constructed primarily for water conservation, it is operated for
flood control in accordance with rules and regulations prescribed by the Secretary
of the Army and provides a high degree of flood protection to areas downstream.
There are no other flood control projects that afford protection to Farmington. A
reservoir site on the Animas River at Howardsville, Colorado, has been
investigated by the Bureau of Reclamation as a feature of the Animas-La Plata
Project. The USACE investigated a retention dam project on Farmington Glade
and channel improvement work on the lower reaches of several Farmington area
arroyos; however, studies showed that these projects were not economically
feasible at the time. Various Federal agencies studied the water resources
development aspects of the upper Colorado River Basin for many years. A report
published in 1971 (Reference 5) contains a reconnaissance type plan that
identifies three areas in the Farmington region where future channel improvement
and levee construction would be beneficial.

San Juan County (Unincorporated Areas): The San Juan River is regulated by
Navajo Reservoir, approximately 35 miles upstream from the City of Bloomfield's
western corporate limits, and approximately 49 miles upstream from the City of
Farmington's western corporate limits, which provides some flood protection. The
Animas River has no flood protection measures.

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard hydrologic and
hydraulic study methods were used to determine the flood hazard data required for this
FIS. Flood events of a magnitude, which are expected to be equaled or exceeded once on
the average during any 10-, 50-, 100-, or 500-year period (recurrence interval) have been
selected as having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods,
have a 10-, 2-, 1-, and 0.2-percent chance, respectively, of being equaled or exceeded

14



during any year. Although the recurrence interval represents the long term average period
between floods of a specific magnitude, rare floods could occur at short intervals or even
within the same year. The risk of experiencing a rare flood increases when periods
greater than 1 year are considered. For example, the risk of having a flood, which equals
or exceeds the 1-percent annual chance flood in any 50-year period is approximately 40
percent (4 in 10), and, for any 90-year period, the risk increases to approximately 60
percent (6 in 10). The analyses reported herein reflect flooding potentials based on
conditions existing in the community at the time of completion of this FIS. Maps and
flood elevations will be amended periodically to reflect future changes.

3.1

Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge frequency
relationships for floods of the selected recurrence intervals for each flooding
source studied in detail affecting the county.

For each community within San Juan County that had a previously printed FIS
report, the hydrologic analyses described in those reports have been compiled and
are summarized below.

Peak discharge-drainage area relationships for streams studied in detail for all
communities within San Juan County are shown in Table 5, “Summary of
Discharges.”

City of Aztec: The peak 1-percent annual chance discharge for the Animas River
was obtained from the flood-frequency curve using the period of record starting at
the corporate limits of Farmington approximately 5 miles upstream from the
Animas River at Farmington streamflow gaging station No. 09364500 (Reference
6).

Regional equations developed for estimating peak flows for the 1-percent annual
chance flood on unregulated streams was used for Hampton Arroyo (Reference
6).

City of Farmington: For the original study, peak flows for floods on the San Juan,
Animas, and La Plata Rivers were determined from annual peak flow frequency
analyses of records from the USGS stream gages listed in Table 6, "Stream
Gaging Stations" (Reference 7). The log-Pearson Type Il distribution was used
to develop the discharge-frequency relationships.

For the original study, frequency analysis for the San Juan River above the mouth
of the Animas River was based principally on annual streamflow data for the
period subsequent to construction of the Navajo Dam in 1962. Estimated peak
flows were used for the period prior to construction of the dam. Because of the
large volume of storage provided by the dam (1,708,600 acre-feet at gross pool),
it was determined from the analysis that rainfall runoff from the local area below
the dam would produce the highest flows for flood events more frequent than

15



once in 50 years, and that snowmelt releases from the dam would produce the
highest flows for events less frequent than once in 50 years.

For the original study, frequency analysis for the Animas River was based on
combining rainflood and snowmelt flood frequency curves. The USGS
streamflow gage No. 09364500, Animas River in Farmington, has been in
operation since September 1912 and served as the basis for the Animas River
frequency analysis for the restudy. In addition to the 84 years in the systematic
record, two historical storms were identified. A flood that occurred as a result of a
severe rainstorm in October 1911 is generally considered the largest known flood
in the Farmington area. The USGS recorded a stage of approximately 16.5 feet,
and a peak of 30,000 cfs has been estimated.

During a 1909 storm, the USGS recorded a stage of 11.1 feet and estimated a
discharge of 19,000 cfs. As a result the 1909 and 1911 storms were incorporated
in the frequency analysis as historic events.

Due to the short period of streamflow record for the La Plata River, the peak flow
frequency curve was compared to a frequency curve developed for the stream
gage upstream at Stateline (56 years of record). Similarly standard deviation
substantiated the peak flow frequency curve for the river at Farmington. Peak
flow frequency curves for the floodplain along the San Juan River downstream
from the mouths of the Animas and La Plata Rivers were established by
statistically combining frequency curves for the San Juan River above the Animas
River, the Animas River at Farmington and the La Plata River near Farmington.
Peak frequency discharges for the San Juan River from the original study were
used for the restudy.

Historical data are not available for the smaller tributary drainage areas at
Farmington. Therefore, development of peak flow frequency curves for
Farmington Glade was based on the standard deviation of the frequency curve for
the Puerco River tributary near Fort Wingate, New Mexico (Reference 8), as this
tributary has characteristics similar to those of the arroyos in the Farmington area.
The 2- and 1-percent annual chance peak flow envelope curves developed from
flow records of similar basins in the Four Corners region were also used. Peak
flows for the washes studied by approximate methods were determined from 1-
percent annual chance peak flow-drainage area ratios derived from data on the
arroyos.

Discharge-frequency peaks for the six tributary arroyos were computed from
regional regression analyses presented in the USGS Water Resources
Investigation Report 96-4112 (Reference 9). Peak frequency discharges were
computed for the tributary arroyos based on the equations that represent statewide
small basins with areas of 10 square miles or less and mean basin elevations of
7,500 feet or less.
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Table 5 — Summary of Discharges

PEAK DISCHARGES (cfs)

DRAINAGE
FLOODII_%%i?.IUORNCE AND AREA 10% 2% 1% 0.2%
_— (sq. miles) Annual Annual  Annual Annual
Chance Chance Chance Chance
ANIMAS RIVER
At SH-516 1,360.00 12,000 18,000 21,500 30,000
At Gaging Station No. 09364500 1,090.00 ! ! 18,700 !
BLOOMFIELD CANYON CREEK
At Confluence with San Juan River 11.46 2 2 2,560 2
BLOOMFIELD CANYON CREEK
TRIBUTARY
At Confluence with Bloomfield Canyon 291 2 2 1,380 2
Creek
BUTLER ARROYO 0.32 230 480 610 1,010
CARL ARROYO 1.62 460 990 1,290 2,170
DUSTIN ARROYO 0.60 310 640 820 1,370
FARMINGTON GLADE®
At confluence with San Juan River 35.00 400 1,800 1,800 3,600
At Mile 2.1 33.00 550 2,200 3,500 8,600
HAMPTON ARROYO 4.09 ! ! 1,840 !
HOOD ARROYO 2.07 ! ! 1,440 !
LA PLATA RIVER
At U.S. 64 583.00 4,800 10,000 13,500 24,000
PORTER ARROYO 1.65 470 1,000 1,300 2,190

! Data not available

2 Data not calculated

% Decrease in discharge in downstream direction due to channel routing losses.
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Table 5 — Summary of Discharges (continued)

DRAINAGE PEAK DISCHARGES (cfs)

FLOODING SOURCE AND 10% 2% 1% 0.2%

LOCATION

AREA

(sq. miles) Annual Annual Annual Annual

Chance Chance Chance Chance

SAN JUAN RIVER

g;%rgsgggback to Gaging Station No. 7.240.00 1 1 19,500 1
At River Mile 255.2 7,832.00 15,000 27,000 34,500 55,000
At SH-371 at Farmington 7,240.00 14,500 26,000 33,500 53,000
At River Mile 264.2 5,880.00 8,900 16,000 20,000 34,000
Between Farmington and Bloomfield 5,880.00 ! ! 17,600 !
WYPER ARROYO 1.44 440 940 1,220 2,060

! Data not available

Table 6 — Stream Gaging Stations

Station Name Years of Record
San Juan River at Farmington 1930 - 2008
San Juan River at Archuleta’ 1954 - 2008
Animas River at Farmington 1913 - 2008
Animas River near Cedar Hill 1933 - 2008
La Plata River near Farmington 1938 - 2007

! Previously San Juan River at Blanco

A new analysis to determine the effective base flood discharges for the Animas
River at the City of Farmington and near the City of Cedar Hill was conducted by
Michael Baker, Jr. Inc. in 2005. The Michael Baker, Jr. Inc. analysis concluded,
“For reaches of the Animas River between the Cities of Farmington and Cedar
Hill, the base flood discharge should be interpolated based on the drainage area
and the published values at the Cities of Farmington and Cedar Hill. In other
words, the published base flood discharges in the FIS reports for the City of
Farmington and San Juan County are reasonable and should be used.”

FEMA issued a letter that supported Michael Baker, Jr. Inc.’s recommendation
that the effective FIS base flood discharges are used in future analyses. The letter
from FEMA states, “The recommendation remained the same to use the effective
discharges for the Animas River at the Cities of Farmington and Cedar Hill.”
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San Juan County (Unincorporated Areas): For the original study the only suitable
information available for the San Juan River (above the confluence of the Animas
River) was data from stream-flow gaging station No. 09365000 on the San Juan
River at Farmington. The drainage area at the gaging station is 7,240 square miles
and the peak 1-percent annual chance discharge from the station flood-frequency
curve is 19,500 cfs. The drainage area of the San Juan River is 5,880 square miles
of which 3,230 square miles is regulated by the Navajo Reservoir. San Juan River
discharge was computed by a drainage area ratio and a square root function of the
drainage area, which corresponds to the regional equation drainage area
relationship. The period of record used for the computation was after the
regulation of the Navajo Reservoir. The regional equations available for New
Mexico are for unregulated streams and not applicable to the San Juan River.
Therefore, the 7,250 cfs estimate from the gaging station upstream was
transferred to the study reach by the drainage area ratio.

The peak 1-percent annual chance discharge for the San Juan River, starting
approximately 2 miles below the San Juan River at the Farmington stream-flow
gaging station No. 09365000, was obtained from the station flood-frequency
curve using the period 1963 to 1984 after regulation by the Navajo Reservoir.

The peak 1-percent annual chance discharge for the Animas River, starting at the
corporate limits of Farmington to approximately 5 miles upstream from the
Animas River at Farmington stream-flow gaging station No. 09364500, was
obtained from the flood-frequency curve using the period of record (Reference 6).

For the first revision dated May 15, 2002 hydrological data for the Animas was
updated from the USGS Stream Flow Gage “Animas River at Farmington” which
has been in operation since September 1912. The hydrological data for this study
on the San Juan River was taken from the City of Farmington FIS dated 1978
(Reference 10).

Discharge-frequency peaks for the six tributary arroyos were computed from
regional regression analyses presented in the USGS Water Resources
Investigation Report 96-4112 (Reference 9). Peak frequency discharges were
computed for the tributary arroyos based on the equations that represent statewide
small basins with areas of 10 square miles or less and mean basin elevations of
7,500 feet or less.

Countywide Revision: For this countywide revision, hydrologic analyses were
conducted for Bloomfield Canyon Creek and Bloomfield Canyon Creek Tributary
in and around the City of Bloomfield. The New Mexico Northwest Plateau
regional regression equations were applied for these analyses (References 9, 11,
12).
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3.2

For the new limited detailed studies, conducted along the San Juan and Animas
Rivers near Farmington, hydrological data was taken from the City of Farmington
FIS dated May 15, 2002 (Reference 13). The same data was used in the new
approximate analyses conducted on these rivers upstream of Bloomfield and
Aztec.

Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the sources studied
were carried out to provide estimates of the elevations of floods of the selected
recurrence intervals. Users should be aware that flood elevations shown on the
FIRM represent rounded whole-foot elevations and may not exactly reflect the
elevations shown on the Flood Profiles or in the Floodway Data tables in the FIS
report. For construction and/or floodplain management purposes, users are
encouraged to use the flood elevation data presented in this FIS in conjunction
with the data shown on the FIRM.

Flood profiles were drawn showing computed water-surface elevations to an
accuracy of 0.5 foot for floods of the selected recurrence intervals (Exhibit 1).
Locations of selected cross sections used in the hydraulic analyses are shown on
the Flood Profiles (Exhibit 1). For stream segments for which a floodway is
computed, selected cross sections locations are also shown on the Flood Insurance
Rate Maps (Published Separately).

The hydraulic analyses for this study were based on unobstructed flow. The flood
elevations shown on the Flood Profiles area thus considered valid only if
hydraulic structures remain unobstructed, operate properly and do not fail.

For each community within San Juan County that had a previously printed FIS
report, the hydraulic analyses described in those reports have been compiled and
are summarized below.

City of Aztec: Analyses of the hydraulic characteristics of flooding from the
sources studied were carried out to provide estimates of the elevations of floods of
the selected recurrence intervals.

Backwater analysis for the Animas River, from Aztec to Farmington, utilized 20
cross sections, approach and contracted sections for 3 bridges, and 18 synthesized
cross sections. Backwater analysis for Hampton Arroyo through Aztec, utilized 4
cross sections, approach and control sections for 3 bridges, and 3 synthesized
cross sections. Bridge geometry and elevations were obtained from field survey.
Synthesized cross sections were estimated from adjacent surveyed cross sections
and topographic maps (Reference 14). The approach cross section was used for
the exit section of each bridge and was assumed to be representative.

Water-surface elevations of floods of the selected recurrence intervals were
computed using the USGS WSPRO step-backwater computer program (Reference
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15). Flood profiles were drawn showing computed water-surface elevations for
floods of the selected recurrence intervals. The starting water-surface elevations
for the streams studied by detailed methods were determined by synthesizing
cross sections downstream from section 1 and the valley slope. Four to 5 profiles
with varied approximate starting elevations were used to determine convergence
of M1 and M2 curve types. Normal depth was found or critical depth was found
on steep slopes with section 1 contracted.

Channel roughness factors (Manning's "n™) used in the hydraulic computations
were chosen from field observations of the cross sections, with reference to
guidelines for roughness coefficients (Reference 16). These values are
summarized in Table 7.

City of Farmington: For flooding sources covered by the original study and not
revised during the first revision, cross sections for the backwater analyses were
located at representative locations throughout the study area. Additional cross
sections were developed at close intervals upstream and downstream of bridges,
culverts, flumes, and diversion dams to determine significant backwater effects of
these structures. Cross sections were developed from topographic data at a scale
of 1:2,400 and a contour interval of 5 feet (Reference 17). Supplementary data
were obtained from field observations and from USGS 7.5-minute quadrangle
maps (Reference 18).

For the original study for Farmington Glade and La Plata River, water-surface
elevations of floods of the selected recurrence intervals were developed using the
USACE's HEC-2 computer step-backwater model (Reference 19). Starting
elevations for the La Plata River and Farmington Glade were determined from the
elevations of concurrent flows in the San Juan River.

For the first revision, the hydraulic characteristics of the flooding sources were
analyzed to provide estimates of the floodplains and water-surface elevations for
the flow paths studied in detail. Water-surface elevations were computed using
the USACE's computer program HEC-RAS River Analysis System (Reference
20), and cross section data generated from the digital terrain models developed
from the 1996 topographic mapping provided by the City of Farmington. Studies
that affect the hydraulic computations were field checked to obtain pertinent
dimensions.

USGS quadrangle maps at a scale of 1:24,000 (Reference 21) served as the basis
for drainage area delineation and measurement of basin parameters in the first
revision. For more detailed analysis, mapping developed in 1996 by Pacific
Western Technologies, Ltd. (formerly Koogle and Pouls Engineering, Inc.)
(Reference 22) was used. Pacific Western Technologies mapped the restudy area
using aerial photography to produce topographic mapping at a scale of 1" =200’
with contour intervals of 2 feet. The photographic maps show planimetric features
such as streets, major structures, identifiable manholes, and power poles.
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Detailed hydraulic methodology for the flooding sources affected by the revision
is presented below.

San Juan River — The San Juan River was restudied from approximately 2,400
feet upstream of the Navajo Reservation boundary to the confluence of the
Animas River. The cross section information was taken from a terrain model
supplied by Pacific Western Technologies, Inc. Flood frequency peak discharges
were obtained from a USACE report (Reference 23). The starting water-surface
elevations for the 1- and 0.2-percent annual chance floods along the San Juan
River were based on the slope-area method. Except for Farmers Mutual Ditch
described below, flood events equivalent to the 1- and 0.2-percent annual chance
floods will be contained within the maximum conveyance limits of the San Juan
River.

Farmers Mutual Ditch and Westland Park Drive — Farmers Mutual Ditch is
located along the north bank of the San Juan River. Excavation of the ditch
through high ground on the north bank of the river has created a gap that leaves a
residential area, located downstream, susceptible to flooding from the San Juan
River. Both the 1- and 0.2-percent annual chance flood events have computed
water-surface elevations higher than the left ditch bank that separates the ditch
and the river. The absence of a sufficiently high left ditch bank will allow flood
flows to discharge directly into the portion of the ditch where containment of the
flow occurs due to the increased height of the left ditch bank.

For Farmers Mutual Ditch, ground line information was obtained from the model
used in the San Juan River analysis. Approximately 2,000 linear feet of Farmers
Mutual Ditch was analyzed including a single road crossing at Westland Park
Drive. The City of Farmington provided information pertinent to the pipe beneath
the road crossing, elevations for the upstream and downstream pipe invert, and the
top-of-roadway elevation.

The profile computed for Farmers Mutual Ditch upstream of the Westland Park
Drive culvert crossing was reasonable and applicable in delineating floodplains
for this portion of the ditch. The downstream portion of the computed Farmers
Mutual Ditch water-surface profile had questionable and problematic results due
to the orientation of the land features and the sloping of both the adjacent terrain
and the roadway in this area. Farmers Mutual Ditch runs east-west while
Westland Park Drive has a north-south orientation. Both Westland Park Drive and
the residential terrain adjacent to the Farmers Mutual Ditch drain toward the
south, away from the ditch.

Results from the Farmers Mutual Ditch model show a majority of flow in the left
overbank areas where the culvert is located; however, just downstream the entire
flow returns to the ditch. This excessive lateral displacement of flow from one
section to another over a short reach length is not possible. A more realistic
sequence of events would be that any flow over the roadway would gravitate to
the south rather than in the direction of Farmers Mutual Ditch due to the steeper
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gradient of the roadway than the ditch slope. Any flow spillage over the roadway
would follow Westland Park Drive to the south, then to the west, away from
Farmers Mutual Ditch. A model was created for Westland Park Drive in order to
develop floodplains downstream from the culvert crossing.

The computed overbank flow at the upstream culvert section in the "Farmers
Mutual Ditch to Culvert Section” file was used as the starting upstream discharge
for the Westland Park Drive model. Further adjustments (reductions) were made
to the overbank discharges to account for return flow into Farmers Mutual Ditch.
For this particular model, the Westland Park Drive roadway is defined as the
"channel” within the cross-sectional data.

Animas River — The Animas River was restudied from its confluence with the
San Juan River, approximately 1,200 feet downstream of Murray Drive Bridge, to
its confluence with Porter Arroyo, approximately 4,300 feet upstream of
Browning Parkway Bridge. Cross section information was taken from a
MicroStation surface terrain model supplied by Pacific Western Technologies.
The starting water-surface elevations along the Animas River were based on the
slope-area method.

Levees were constructed on the Animas River in 1979 as emergency measures
against anticipated flooding from the significant snow pack accumulation during
that year. The levees are not considered to be "engineered” levees because they
were not designed to provide long-term protection from flooding on the Animas
River. In the hydraulic analysis of the Animas River, the existing levees were not
modeled as actual physical barriers to flood flows in any of the Animas River
models.

The potential for debris accumulation on bridge piers along the Animas River is
significant based on both the photographs of dense vegetation on overbank areas
along the Animas River and the yearly bridge-pier debris removal by the City of
Farmington. The term "debris™ as used in this report is defined only as vegetative
in composition and is not meant to include human-generated garbage or
concentrated flows of mud and sediment. The amount of debris accumulation
modeled in the Animas River model was estimated by adding two feet to each
side of the bridge pier. It is important to note that the amount of debris
accumulation approximated in the model is for trees or bushes that range in size
from three to six inches in diameter.

Several areas were identified where significant stagnation of flow is expected to
occur due to rapid expansion or contraction within the conveyance area along the
Animas River. These stagnation areas occur upstream and downstream of both
Browning Parkway Bridge and Murray Drive Bridge. The areas of stagnation
were modeled as either ineffective flow or blocked areas in the models for the
Animas River.
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The Animas River has both natural and man-made (i.e. roadway) terrain features
that cause divergences in the flood flows modeled within the study area. Three
areas were identified adjacent to the natural channel of the Animas River as points
along the river where conveyance within the natural channel is insufficient to
convey the entire peak discharge of the 1- and 0.2-percent annual chance floods,
resulting in a hydraulic condition known as split flow. In a split-flow condition,
an area along a stream or channel exists where a portion of the flow from the main
channel exits to a separate and hydraulically different flow path.

The first split-flow area along the Animas River is called the Murray Split. It
occurs from approximately 600 feet downstream of Murray Drive to immediately
upstream of Murray Drive. The second split is at Miller Avenue. The third and
final area, Bluff Split, occurs from approximately 850 feet upstream of Broadway
Street to approximately 3,085 feet upstream of Broadway Street.

At Murray Drive, the divergence of flow from the Animas River over Murray
Drive occurs for both the 1- and 0.2-percent annual chance floods. Spillage
related to these flows over Murray Drive is independent from the main channel
flows in the Animas River downstream of Murray Drive Bridge because the
roadway embankment is four feet higher than the adjoining terrain south of the
roadway.

Flow conditions at Miller Avenue can vary depending on the flood events being
routed through the Animas River. This variability is tied to the fact that a portion
of flood flow over Miller Avenue discharges immediately back towards the
Animas River. Based on the positions of these features, it was surmised that the
existing opening in the levee allows any flow over Miller Avenue to discharge
directly into the Animas River. If the flood stage in the Animas River downstream
of Miller Avenue Bridge is greater than the Miller roadway low spot elevation,
the flow path over the roadway could no longer be considered an independent
flow path where actual separation in flow occurs.

It was determined that actual separate-flow conditions exist at Miller Avenue for
floods smaller than the 1-percent annual chance flood; for the 1- and 0.2-percent
annual chance floods no split-flow conditions will occur. As a result of the
assumed absence of two distinct flow paths, no separate model for the west side
of Miller Avenue was created.

At the Bluff Split, the embankment between the natural river channel and the high
bluff area would not be overtopped by either the 1- and 0.2-percent annual chance
flood event. A breach failure resulting from erosion or piping would require
testing of the embankment soil properties to make an engineering assessment of
the erosion capacity of this embankment. The study contractor surmised that an
actual breach in the existing levee/high ground and resulting inundation of the
bluff area would occur where the embankment is narrowest.
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The BIluff Split split-flow area meets split-flow criteria in regard to flow
independence; flow entering the bluff area at the narrow point remains
independent from the flow in the Animas River as a result of the 10-foot
difference in overbank elevation and the increasing width of the embankment
downstream of this point. The likelihood of embankment failure diminishes in the
downstream direction because of the increasing width of the embankment in that
direction. A separate model was created for the bluff area to define floodplains
related to this independent flowpath.

The bluff area may be subject to possible flooding from an irrigation ditch (Willet
Ditch) that runs alongside the bluff area. No hydraulic assessment was made
regarding this ditch because the potential increase in flooding was not considered
significant enough to require an adjustment to the floodplain already identified.

Tributary Arroyos — The City of Farmington identified the flow paths that are
potential flood hazards during storms. Based on discussions with city
representatives, a hydraulic baseline was drawn for each. Cross sections for the
arroyos were obtained using the baseline and the three-dimensional digital terrain
model files. The widths of the cross sections vary based on the extent of the
floodplains.

Watershed boundaries were delineated for Butler, Carl, Dustin, Hood, Porter, and
Wyper Arroyos and the discharges were computed for the 10-, 2-, 1- and 0.2-year
flood events using the regression equations for small basins. The concentration
points used in the hydrologic analyses were located at the corporate limits, at the
confluences with other tributaries being studied, and at the lower limit of each
watershed.

The HEC-RAS program (Reference 20) was used to develop water-surface
elevations for the six arroyos. The subcritical flow regime used the downstream
cross section and the slope-area method for computing the water-surface
elevations for each frequency event. Although the arroyos and tributaries are
supercritical, the culvert crossings are subcritical and the backwater affects
several cross sections upstream of the structure. For the tributaries, the computed
water-surface elevations along the main flow path were used for the starting
condition for the subcritical flow regime.

Hydraulic characteristics of each of the arroyos and tributaries were analyzed to
provide estimates of the water-surface elevations. The cross section data were
amplified to include Manning's roughness coefficients, reach lengths, and culvert
crossings. The models extended to the corporate limits established at the start of
the study and represent the condition existing at the time the topographic mapping
was produced.

The 1-and 0.2-percent annual chance floodplain boundaries were delineated on
work maps for the six arroyos and their tributaries. Contour lines on the mapping

25



and the water-surface profiles were used as a guide to interpolate the floodplain
boundaries between cross sections.

Hydraulic roughness coefficients (Manning's "n" values) were computed from
stream gage data or determined by field observation and professional engineering
judgment and are presented in Table 7, "Manning's "n" Values”.

San Juan County (Unincorporated Areas): In the original study the backwater
analyses for the San Juan River, between Bloomfield and Farmington, utilized 24
cross sections, approach and contracted cross sections for 2 bridges, and 23
synthesized cross sections. Backwater analyses for the San Juan River, from 2
miles below Farmington to 18 miles below Farmington, utilized 32 cross sections,
approach and contracted cross sections for 1 bridge, and 31 synthesized cross
sections. Backwater analysis for the Animas River from Aztec to Farmington,
utilized 20 cross sections, approach and contracted sections for 3 bridges, and 18
synthesized cross sections. Bridge geometry and elevations were obtained from
field survey. Synthesized cross sections were estimated from adjacent surveyed
cross sections and topographic maps (Reference 24). The approach cross section
was used for the exit section of each bridge and was assumed to be representative.

Water-surface elevations of floods of the selected recurrence intervals were
computed using the USGS WSPRO step-backwater computer program (Reference
15). Flood profiles were drawn showing computed water-surface elevations for
floods of the selected recurrence intervals. The starting water-surface elevations
for the streams studied by detailed methods were determined by synthesizing
cross sections downstream from cross section 1 and the valley slope. Four to 5
profiles with varied approximate starting elevations were used to determine
convergence of M1 and M2 curve types. Normal depth was found or critical depth
was found on steep slopes with cross section 1 contracted.

Channel roughness factors (Manning's "n™) used in the hydraulic computations
were chosen from field observations of the cross sections, with reference to
guidelines for roughness coefficients (Reference 16). These values are presented
in Table 7.

Information on the hydraulic analyses for the first revision dated May 15, 2002
match those already outlined for the first revision of data for the City of
Farmington.

Countywide Revision: For this countywide revision, hydraulic analyses were
conducted for Bloomfield Canyon Creek and Bloomfield Canyon Creek Tributary
in and around the City of Bloomfield and for areas of the San Juan and Animas
rivers near Farmington which had not been previously studied.
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Table 7 — Manning’s "'n"" Values

Flooding Source
Animas River
(At San Juan River)

Animas River (At Farmington)

Animas River
(between Porter and Carl Arroyos)

Animas River
(between Farmington and Aztec)

Bloomfield Canyon Creek
Bloomfield Canyon Creek Tributary
Farmington Glade
Hampton Arroyo
La Plata River

San Juan River (between Shiprock and
Farmington)

San Juan River
(near La Plata River)

San Juan River (At Farmington)

San Juan River
(at La Plata River)

San Juan River
(between Farmington and Bloomfield)

Tributary Arroyos
(Butler, Carl, Dustin, Hood, Porter and
Wyper)

LiDAR data was obtained from San Juan County and used to create 2-foot
contours. 10-meter Digital Elevation Models (DEMs) received from the USGS
supplemented the LiDAR coverage where data was limited or unavailable. The
LiDAR data and DEMs were used to create a Triangular Irregular Network (TIN)
for the study. The TIN, in conjunction with field survey data, was used within the
Watershed Information System (WISE) software platform to obtain all cross-

Study Date
2008

2002

2008

1987

2008
2008
1978
1987
1978

1987

2008

2002

2008
1987

2002

section information (References 25).

Cross-sections were typically placed with the goal of approximate 500-foot
spacing and in accordance with the FEMA G&S and the HEC-RAS manual
(References 26 and 27). Cross-sections were also placed at all crossing structures,
including bridges and culverts.

Channel roughness factors (Manning's "n™) used in the hydraulic computations
were chosen from field observations of the cross sections, engineering judgment,
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Roughness Coefficients

Channel Overbank
0.035 0.042
0.032-0.035 0.030-0.040
0.035 0.04
0.034-0.035 0.033-0.042
0.040-0.050 0.080-0.100

0.045 0.050-0.100
0.035 0.060-0.080
0.028-0.042 0.028-0.042
0.035 0.060-0.080
0.032-0.035 0.030-0.040
0.035 0.04
0.032-0.035 0.030-0.040
0.035 0.05
0.032-0.035 0.032-0.056
0.020-0.045 0.040-0.070



the HEC-RAS manual (Reference 27), or taken from the previous San Juan
County FIS (Reference 28). These values are presented in Table 7.

Detailed hydraulic methodology for the flooding sources affected by the restudy
is presented below.

Bloomfield Canyon Creek and Bloomfield Canyon Creek Tributary — The
Bloomfield Canyon Creek study reach flows through the City of Bloomfield and
appears to be confined by riprap lined arroyo walls. The channel consists of sand,
medium rocks, and varying amounts of vegetation, except at the concrete
structure. The overbank consists of grass, trees and some houses. The area is
topographically steep with a total elevation change of approximately 92 feet over
the 2.3 mile length of the reach. The starting water surface elevation was
computed using the normal depth method at the downstream limit.

Bloomfield Canyon Creek Tributary flows through several small developments.
Both the downstream portion and the upstream portion of the channel have been
artificially straightened. The channel consists of sand, silt, clay, some rocks and
small weeds, except at the concrete structures. The overbank consists of brush
and some houses. The area is topographically steep with a total elevation change
of approximately 190 feet over the 2.2 mile length of the reach.

There are numerous crossing structures, both bridges and culverts, along the study
reaches. Expansion and contraction loss coefficients were applied to all crossing
structures within the HEC-RAS model to account for the additional energy losses.
Expansion and contraction loss coefficients were applied between cross-sections
to account for losses due to the changing width of the channel. In order to more
accurately model water surface elevations, ineffective flow areas were used
upstream and downstream of structures to represent flow that is not actively
conveyed in accordance with the HEC-RAS manual (Reference 27).

Ineffective flow areas were used in the overbanks where stormwater is cut off
hydraulically from the main channel and flooding will not be conveyed
efficiently. These areas were not removed from the model due to the potential for
flooding.

Animas River (at San Juan River and between Porter and Carl Arroyos) —
The Animas River (at San Juan River) is a well-defined channel with
meandering/braided morphology which flows through the southern portion of the
City of Farmington and ends at the confluence with the San Juan River. The
channel consists of sand, some rocks, dense shrubs and trees on the banks. The
overbank consists of brush, shrubs, trees and some houses. The study reach is
topographically flat with a total elevation change of approximately 5 feet over one
mile length. The starting water surface elevation was computed using the normal
depth method at the downstream limit.
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The Animas River (between Porter and Carl Arroyos) is a well-defined channel
with meandering/braided morphology and flows along the northeast portion of the
City of Farmington. The channel consists of sand and some rocks. The overbank
consists of brush, shrubs, trees and some houses.  The study reach is a
topographically steep area with a total elevation change of approximately 139 feet
over the 3 mile length. The starting water surface elevation was computed using
the stream profile from previous studies.

The LIiDAR data used to create the TINs in these areas did not capture the channel
in this reach; it was therefore necessary to use upstream and downstream channel
bed elevations to determine the depth of the channel. A trapezoidal channel was
created using the width from the plan view of the orthographic photos. The
channel and profile for the Animas River were revised to tie into previous studies.

San Juan River (upstream of Farmington Glade and near La Plata River) —
The San Juan River (at Animas River) flows along the southern end of the City of
Farmington. A wide floodplain extends to the north toward the City of
Farmington, while much of the southern side of the channel is bounded by the
Shannon Bluffs. The channel consists of sand and some rocks. The overbank
consists of shrubs and dense trees. The study reach flows through a
topographically flat area with a total elevation change of 24 feet over the 2.8 mile
length of the reach. The starting water surface elevation was computed using the
stream profile from previous studies.

A bridge located at Bisti Lake Road was included in the HEC-RAS model. To
more accurately model water surface elevations, ineffective flow areas were used
upstream and downstream of structures to represent flow that is not actively
conveyed.

The San Juan River (near the La Plata River) flows along the southwest end of the
City of Farmington. A wide floodplain extends to the south, while much of the
northern side of the channel is bounded by steep cliffs. The channel consists of
sand and some rocks. The overbank consists of shrubs and dense trees. The study
reach flows through a topographically flat area with a total elevation change of 35
feet over the 2.5-mile length of the reach. The starting water surface elevation
was computed using the stream profile from previous studies.

The LiDAR data used to create the TINs in these areas did not capture the channel
in this reach; it was therefore necessary to use upstream and downstream channel
bed elevations to determine the depth of the channel. A trapezoidal channel was
created using the width from the plan view of the orthographic photos. The
channel and profile were revised to tie into the effective NADV88 elevations.

Ineffective flow areas were used in the overbanks where stormwater is cut off
hydraulically from the main channel and flooding will not be conveyed
efficiently. These areas were not removed from the model due to the potential for
flooding.
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3.3

Approximate Analyses — New approximate analyses were conducted on the San
Juan (above Bloomfield) and Animas (above Aztec) Rivers. These hydraulic
analyses were conducted using WISE and HEC-RAS software (References 25 and
27) and were done in accordance with the FEMA G&S (Reference 26).

Vertical Datum

All FIS reports and FIRMs are referenced to a specific vertical datum. The
vertical datum provides a starting point against which flood, ground, and structure
elevations can be referenced and compared. Until recently, the standard vertical
datum used for newly created or revised FIS reports and FIRMs was the National
Geodetic Vertical Datum of 1929 (NGVD29). With the completion of the North
American Vertical Datum of 1988 (NAVD88), many FIS reports and FIRMs are
now prepared using NAVD as the referenced vertical datum.

All flood elevations shown in this FIS report and on the FIRM are referenced to
NAVD 1988. Structure and ground elevations in the county must, therefore, be
referenced to NAVD 1988. It is important to note that adjacent counties may be
referenced to NGVD 1929. This may result in differences in base flood elevations
(BFEs) across the county boundaries between the counties.

For this countywide revision the flood profiles and BFEs were revised to reflect
the new datum values. Prior versions of the FIS report and FIRM for the Cities of
Aztec and Bloomfield as well as Unincorporated San Juan County were
referenced to NGVD29 while the FIS and FIRM for the City of Farmington were
referenced to NAVD88 (Reference 13).

Due to the statistically significant range in conversion factors, an average
conversion factor could not be established for the entire county. In addition
streams within the City of Farmington had already been referenced to the new
datum. The elevations shown in the FIS report and on the FIRM were, therefore,
converted to NAVDS88 using a stream-by-stream approach for those streams
outside of the City of Farmington. In this method, an average conversion was
established for each flooding source and applied accordingly. The conversion
factor for each flooding source in the community may be found in Table 8,
“Vertical Datum Conversions,” as well as on the FIRM.

The BFEs shown on the FIRM represent whole-foot rounded values. For example,
a BFE of 102.4 will appear as 102 on the FIRM and 102.6 will appear as 103.
Therefore, users that wish to convert the elevations in this FIS to NGVD29 should
apply the stated conversion factor(s) to elevations shown on the Flood Profiles
and supporting data tables in the FIS report, which are shown at a minimum to the
nearest 0.1 foot.

Temporary vertical monuments are often established during the preparation of a
flood hazard analysis for establishing local vertical control. Although these
monuments are not shown on the FIRM, they may be found in the Technical

30



4.0

Support Data Notebook associated with the FIS report and FIRM for this
community. Interested individuals may contact FEMA to access these data.

For more information regarding conversion between the NGVD and NAVD, visit
the National Geodetic Survey website at www.ngs.noss.gov, or contact the
National Geodetic Survey at the following address:

NGS Information Services

NOAA, N/NGS12

National Geodetic Survey, SSMC-3, #9202
1315 East-West Highway

Silver Spring, Maryland 20910-3282

(310) 713-3242

Table 8 — Vertical Datum Conversion

Conv. Factor

Stream (1
Animas River +3.24
Hampton Arroyo +3.33
San Juan River +3.10

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages state and local governments to adopt sound floodplain management
programs. To assist in this endeavor, each FIS provides 1-percent annual chance
floodplain data, which may include a combination of the following: 10-, 2-, 1-, and 0.2-
percent annual chance flood elevations; delineations of the 1-percent and 0.2-percent
annual chance floodplains; and 1-percent annual chance floodway. This information is
presented on the FIRM and in many components of the FIS, including Flood Profiles, and
Floodway Data tables. Users should reference the data presented in the FIS as well as
additional information that may be available at the local community map repository
before making flood elevation and/or floodplain boundary determinations.

4.1  Floodplain Boundaries

To provide a national standard without regional discrimination, the 1-percent
annual chance flood has been adopted by FEMA as the base flood for floodplain
management purposes. The 0.2-percent annual chance flood is employed to
indicate additional areas of flood risk in the county. For the streams studied in
detail, the 1-percent and 0.2-percent annual chance floodplains have been
delineated using the flood elevations determined at each cross section. Between
cross sections, the boundaries were originally interpolated using topographic
maps at a scale of 1:24,000, 1:12,000 and 1”=200" with a contour interval of 10
and 20 feet; 5 feet; and 2 feet, respectively (References 14, 18 and 24; 17 and 21
respectively).
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4.2

In this countywide revision detailed topographic mapping was collected using
LiDAR technology and was supplemented by 10-meter DEM data provided by
the USGS as previously discussed. This data was used to determine the
floodplain boundaries of newly studied areas as well as to redelineate the
floodplain boundaries of areas not being studied for the first time.

The boundaries of the 1-percent and 0.2-percent annual chance floods are shown on
the FIRM (Exhibit 2). On this map, the 1-percent annual chance floodplain
boundary corresponds to the boundary of areas of special flood hazards (Zone A
and AE); and the 0.2-percent annual chance floodplain boundary corresponds to the
boundaries of moderate flood hazards. In cases where the 1-percent and 0.2-
percent annual chance floodplains are close together, only the 1-percent annual
chance floodplain boundary has been shown. Small areas within the flood
boundaries may lie above the flood elevations and, therefore, not be subject to
flooding; owing to limitations of the map scale, such areas are not shown.

For the streams studied by approximate methods, only the 1-percent annual chance
floodplain boundary is shown on the FIRM. For most stream reaches the 1-percent
annual chance floodplain boundaries were taken from the previously printed
FIS/FIRMs for the county and communities within the county. New approximate
analyses were conducted to delineate the 1-percent annual chance floodplain
boundaries of the San Juan (above Bloomfield) and Animas (above Aztec) Rivers.
These floodplains were delineated using the LIDAR and USGS DEMs discussed
previously.

Some areas in Farmington are subject to broad, shallow overland flooding generally
less than 3 feet deep and characterized by unpredictable flow paths. The water
surface elevations of flooding in these areas are essentially independent of those
along adjacent streamways and are affected principally by barriers to flow in the
flooded areas. Boundaries of these areas were determined by field inspection and
use of topographic maps (Reference 18).

Floodways

Encroachment on floodplains, such as structures and fill, reduces the
flood-carrying capacity, increases flood heights and velocities, and increases
flood hazards in areas beyond the encroachment itself. One aspect of floodplain
management involves balancing the economic gain from floodplain development
against the resulting increase in flood hazard. For purposes of the NFIP, a
floodway is used as a tool to assist local communities in this aspect of floodplain
management. Under this concept, the area of the 1-percent annual chance
floodplain is divided into a floodway and a floodway fringe. The floodway is the
channel of a stream, plus any adjacent floodplain areas, that must be kept free of
encroachment so that the 1-percent annual chance flood can be carried without
substantial increases in flood heights. Minimum Federal standards limit such
increases to 1.0 foot, provided that hazardous velocities are not produced. The
floodways in this FIS are presented to local agencies as a minimum standard that
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can be adopted directly or that can be used as a basis for additional floodway
studies.

The area between the floodway and 1-percent annual chance floodplain
boundaries is termed the floodway fringe. The floodway fringe encompasses the
portion of the floodplain that could be completely obstructed without increasing
the water-surface elevation of the 1-percent annual chance flood by more than 1.0
foot at any point. Typical relationships between the floodway and the floodway
fringe and their significance to floodplain development are shown in Figure 1,
"Floodway Schematic”.

The floodways presented in this FIS were computed for certain stream segments
on the basis of equal conveyance reduction from each side of the floodplain.
Floodway widths were computed at cross sections. Between cross sections, the
floodway boundaries were interpolated. The results of the floodway computations
are tabulated for selected cross sections in Table 9, “Floodway Data.” The
computed floodways are shown on the FIRM (Exhibit 2). In cases where the
floodway and 1-percent annual chance floodplain boundaries are either close
together or collinear, only the floodway boundary is shown.

Figure 1 — Floodway Schematic
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BASE FLOOD WATER-SURFACE ELEVATION
FLOODING SOURCE FLOODWAY (FEET NAVD)
crossseotion | omace! | WETH | SECTONASER | MEMUVELOOTY | necummony | MOV | | icrease

A2

B 4,000 509 2,891 7.0 5,266.5 5,266.5 5,267.0 0.5
C 4,497 480 2,591 6.9 5,271.2 5,271.2 5,271.9 0.7
D 6,210 750 3,446 5.9 5,279.4 5,279.4 5,279.7 0.3
E 8,120 921 3,066 6.6 5,285.8 5,285.8 5,286.7 0.9
F 9,110 698 3,878 5.2 5,290.5 5,290.5 5,290.8 0.3
G 10,705 665 3,035 6.7 5,296.9 5,296.9 5,297.7 0.8
H 13,000 635 2,877 7.1 5,305.9 5,305.9 5,306.7 0.8
| 14,100 287 2,368 8.5 5,311.1 5,311.1 5,311.1 0.0
J 16,110 442 3,534 8.0 5,318.5 5,318.5 5,319.1 0.6
K 18,320 670 2,734 7.4 5,328.4 5,328.4 5,329.1 0.7
L 20,600 535 2,959 6.9 5,339.4 5,339.4 5,340.2 0.8
M 21,405 301 2,679 7.6 5,344.2 5,344.2 5,345.1 0.9
N 22,130 448 2,598 7.8 5,346.4 5,346.4 5,346.5 0.1
o] 22,650 785 3,965 5.1 5,348.7 5,348.7 5,349.6 0.9
P 23,750 436 2,140 9.5 5,353.2 5,353.2 5,353.7 0.5
Q 24,105 517 2,999 6.8 5,355.6 5,355.6 5,356.5 0.9
R 24,705 697 3,367 6.0 5,358.2 5,358.2 5,358.4 0.2
S 25,700 346 2,330 8.7 5,360.5 5,360.5 5,361.5 1.0

T-AS?

! Feet above Confluence with San Juan River
2 No Floodway Determined
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BASE FLOOD WATER-SURFACE ELEVATION
FLOODING SOURCE FLOODWAY (FEET NAVD)
WIDTH SECTIONAREA | MEAN VELOCITY WITHOUT WITH
CROSS-SECTION | DISTANCE' (FEET) (SQUARE FEET) |(FEET PER SECOND)| REGULATORY FLOODWAY | FLoopway | 'NCREASE
A 602 120 420 7.3 5,244.5 5241.4* 5,241.4 0.0
B 1,500 120 360 8.6 5,253.2 5,253.2 5,253.3 0.1
C 2,851 120 390 8.2 5,276.5 5,276.5 5,277 .1 0.6
D 4,002 130 490 6.5 5,283.5 5,283.5 5,283.9 04
E 5,280 80 480 6.7 5,298.0 5,298.0 5,299.0 1.0
F 6,901 140 660 4.8 5,212.2 5,212.2 5,213.2 1.0
G 8,152 100 330 9.7 5,324.8 5,324.8 5,325.8 1.0
H 8,770 160 420 7.6 5,333.0 5,333.3 5,333.6 0.3
| 9,578 270 2,589 14 5,352.6 5,352.6 5,353.6 1.0
J 11,172 70 320 10.9 5,366.6 5,366.6 5,367.3 0.7
K 12,202 120 380 93 5,380.0 5,380.0 5,380.3 0.3
L 13,232 70 310 111 5,391.4 5,391.4 5,391.8 04
M 14,499 70 320 11.0 5,407.5 5,407.5 5,408.5 1.0
N 15,502 70 320 11.0 5,419.7 5,419.7 5,420.5 0.8
(@] 16,600 60 330 10.5 5,432.5 5,432.5 5,433.4 0.9
P 17,461 100 380 92 5,443.2 5,443.2 5,443.6 04
Q 18,501 130 510 6.8 5,451.6 5,451.6 5,452.0 04
R 19,478 160 390 9.0 5,464 .1 5,464 .1 5,464 .1 0.0
S 20,201 130 360 9.6 5473.7 5,473.7 5,474.2 0.5
T 21,120 120 320 11.0 5,485.7 5,485.7 5,486.2 0.5
U 21,590 340 970 3.6 5,490.3 5,490.3 5,491.0 0.7
V 22,704 180 400 8.7 5,501.0 5,501.0 5,501.0 0.0
W 23,760 160 470 7.5 5,512.9 5,512.9 5,513.2 0.3

' Feet above Confluence with San Juan River

" Elevation computed without consideration of backwater effects from San Juan River
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BASE FLOOD WATER-SURFACE ELEVATION
FLOODING SOURCE FLOODWAY
(FEET NAVD)
WIDTH SECTION AREA | MEAN VELOCITY WITHOUT WITH
CROSS-SECTION | DISTANCE' (FEET) (SQUARE FEET) |(FEET PER SECOND)| REGULATORY FLOODWAY | FLoopway | 'NCREASE
A 232 190 1,180 11.4 5,219.5 5216.5* 5,216.5 0.0
B 1,399 200 3260 4.1 5,233.1 5,233.1 5,233.1 0.0
C 2,138 280 2,730 4.9 5,233.7 5,233.7 5,234.3 0.6
D 2,978 300 1610 84 5,234.8 5,234.8 5,235.2 04
E 3,918 450 2,550 53 5,241.4 5,241.4 5,241.6 0.2
F 4,910 250 1,290 10.5 5,245.6 5,245.6 5,246.1 0.5
G 6,024 380 2,200 6.1 5,253.7 5,253.7 5,254.7 1.0
H 6,801 470 2,430 5.6 5,257.6 5,257.6 5,258.2 0.6
I 7,672 430 2,860 4.7 5,263.9 5,263.9 5,264.9 1.0
J 9,050 340 2,090 6.5 5,272.3 5,272.3 5,273.2 0.9
K 11,199 290 1,920 7.0 5,286.9 5,286.9 5,287.9 1.0
L 12,461 250 1,415 95 5,293.1 5,293.1 5,293.7 0.6
M 13,248 270 1,640 8.2 5,297.9 5,297.9 5,298.8 0.9
N 14,678 230 1,500 9.0 5,304.9 5,304.9 5,305.7 0.8
(0] 15,977 300 1,840 7.3 5,311.8 5,311.8 5,312.6 0.8
P 17,149 380 2,120 6.4 5,316.9 5,316.9 5,317.6 0.7

' Feet above Confluence with San Juan River

* Elevation computed without consideration of backwater effects from San Juan River
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5.0

Encroachment into areas subject to inundation by floodwaters having hazardous
velocities aggravates the risk of flood damage and heightens potential flood
hazards by further increasing velocities. A listing of stream velocities at selected
cross sections is provided in Table 9, "Floodway Data." To reduce the risk of
property damage in areas where the stream velocities are high, the community
may wish to restrict development in areas outside the floodway.

Along streams where floodways have not been computed, the community must
ensure that the cumulative effect of development in the floodplains will not cause
more than a 1.0-foot increase in the BFEs at any point within the county.

INSURANCE APPLICATIONS

For flood insurance rating purposes, flood insurance zone designations are assigned to a
community based on the results of the engineering analyses. The zones are as follows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the 1-percent annual chance
floodplains that are determined in the FIS by approximate methods. Because detailed
hydraulic analyses are not performed for such areas, no base flood elevations or depths
are shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 1-percent annual chance
floodplains that are determined in the FIS by detailed methods. In most instances,
whole-foot base flood elevations derived from the detailed hydraulic analyses are shown
at selected intervals within this zone.

Zone X

Zone X is the flood insurance rate zone that corresponds to areas outside the 0.2-percent
annual chance floodplain, areas within the 0.2-percent annual chance floodplain, and
areas of 1-percent annual chance flooding where average depths are less than 1 foot,
areas of 1-percent annual chance flooding where the contributing drainage area is less
than 1 square mile, and areas protected from the 1-percent annual chance flood by levees.
No base flood elevations or depths are shown within this zone.

Zone D

Zone D is the flood insurance rate zone that corresponds to unstudied areas where flood
hazards are undetermined, but possible.
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FLOOD INSURANCE RATE MAP
The FIRM is designed for flood insurance and floodplain management applications.

For flood insurance applications, the map designates flood insurance rate zones as described
in Section 5.0 and shows selected whole-foot BFES or average depths in the 1-percent
annual chance floodplains that were studied by detailed methods. Insurance agents use the
zones and BFEs in conjunction with information on structures and their contents to assign
premium rates for flood insurance policies.

For floodplain management applications, the map uses tints, screens, and symbols to show
the 1-percent and 0.2-percent annual chance floodplains. Floodways and the locations of
selected cross sections used in the hydraulic analyses and floodway computations are shown
where applicable.

The current FIRM presents flooding information for the entire geographic area of San Juan
County. Previously, separate FIRMs were prepared for each identified flood-prone
incorporated community and the unincorporated areas of the county. This countywide FIRM
also includes flood hazard information that was presented separately on Flood Boundary and
Floodway Maps (FBFM’s), where applicable. Historical data relating to the maps prepared
for each community, up to and including this countywide FIS are presented in Table 10,
"Community Map History."

OTHER STUDIES

This FIS report either supersedes or is compatible with all previous studies published on
streams studied in this report and should be considered authoritative for the purposes of
the NFIP (References 10, 13, 28, 29, 30, 31, 32, 33, 34, 35, and 36).

The FIS for San Juan County dated 1988 was in agreement with the FIS prepared for Rio
Arriba County (Reference 37).

This study agrees with the FIS and FIRM for Sandoval County, New Mexico (Reference
38)

Studies are underway concurrently in McKinley County, New Mexico and La Plata
County, Colorado. This study is in agreement with those studies (References 39 and 40).

In 1975 the USACE, Sacramento district published a report on floodplains on the San
Juan River and its tributaries in the Farmington Area (Reference 1). The report contained
information on water-surface elevations and flooded area limits. An additional study was
prepared by the USACE in 1994 (Reference 23) on the feasibility of flood protection as
well as possible environmental and recreational enhancements within San Juan County.

Additionally the Farmington Master Drainage Plan, Phases | and Il (References 41 and
42) encompasses the City of Farmington and adjacent areas. The purposes of the plan
were to inventory and analyze flood hazard areas, both historical and potential, and to
propose engineering solutions and floodplain management policies.
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FLOOD HAZARD
BOUNDARY MAP
REVISION DATE (S)

INITIAL

COMMUNITY NAME IDENTIFICATION

FLOOD INSURANCE
RATE MAP
EFFECTIVE DATE

FLOOD INSURANCE
RATE MAP
REVISION DATE (S)

Aztec, City of February 8, 1974 May 7, 1976

Bloomfield, City of May 17, 1974 February 27, 1976

Farmington, City of May 24, 1974 December 19, 1975

San Juan County

(Unincorporated Areas) September 13, 1974 August 2, 1977

July 15, 1988
August 8, 1978

September 29, 1978

August 4, 1988

June 17, 1980
December 29, 1981
May 15, 2002

May 15, 2002
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LOCATION OF DATA

Information concerning the pertinent data used in the preparation of this study can be
obtained by contacting:

FEMA Region VI,

Federal Insurance and Mitigation Division,
800 North Loop 288,

Denton, Texas, 76209.
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