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GENERAL DISCUSSION

Colorado House Bi11 1041 (C.R.S. 1973, 24-65.1-101, et. seq.) defines a geologic hazard
as: "...a geologic phenomenon which is so adverse to past, current, or foreseeable
construction or land use as to constitute a significant hazard to public health, safety,
or to property." Man's normal activity and presence in an area transform many natural
geologic conditions and processes into geologic hazards. Consequently, man's use and
misuse of land have resulted in an increased awareness by land-use planners of the need
to properly manage the use of land so that it will have the least adverse effect upon
the natural environment and the activities of man. As an aid to proper land-use manage-
ment, this map shows the various bedrock formations, surficial deposits, and unstable
and potentially unstable slopes in the Craig area. In addition, each mapping unit is
analyzed with regard to its constraints to urban development. This map is to be used
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ONLY as a guide for general land-use planning purposes and NOT as a substitute for
detailed engineering geologic and soil and foundation investigations in areas of pro-
posed residential or commercial development.

A DIAGRAMMATIC CROSS SECTION A

(NOT TO SCALE)

YAMPA RIVER ALLUVIUM: Gravel, sand, silt, and clay deposited
()Va by the Yampa River within its physiographic flood plain

Qal ALLUVIUM: Sand, silt, and clay deposited by the major tributaries
of the Yampa River within their physiographic flood plains

Qtc ALLUVIAL TERRACES: Gravel, sand, silt, and clay on benches adjacent to the physio-
graphic flood plain of the Yampa River (includes older and younger terraces)

|()af ALLUVIAL FANS: Sand, silt, and clay deposited by tributary streams where they enter
wider alluvial valleys (includes older, younger, and coalescing alluvial fans)

k)ac ALLUVIUM-COLLUVIUM: "Sand, silt, and clay deposited in alluvial valleys
by minor tributary streams and unconcentrated surface runoff

Surficial Deposits

Qls LANDSLIDES: Deposits formed by the shearing failure and
subsequent downslope movement of a part of a slope

I'Slope Hazards| Bedrock Fms.

Tfu FORT UNION FORMATION:

Interbedded sandstone,
siltstone, shale, and some thin coal beds

Kla LANCE FORMATION:

Interbedded sandstone, siltstone,
shale, and some thin coal beds

Kls LEWIS FORMATION: Predominantly shale, with a few thin beds of sandstone. The surface
exposure of prominent sandstone beds is indicated by ss ss SS SS

ﬁi&vf WILLIAMS FORK FORMATION: Interbedded sandstone,
siltstone, shale, and several thick coal beds
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UNSTABLE AND POTENTIALLY UNSTABLE SLOPES:
gullying, and some moderate to steep slopes.
or accelerated movement if disturbed.
these slow but ongoing geologic processes.

precautions are taken to assure their present and future stability.

Included in these areas are landslide deposits, slopes experiencing soil creep, rockfall, or extensive
Because of their inherent instability, existing landslides have a high probability of reactivation
Likewise, disturbance of slopes experiencing soil creep, rockfall, or gullying may cause acceleration of
Although some moderate to steep slopes are presently stable, their topographic and geologic charac-
teristics such as degree of slope, aspect, and type and structural orientation of the slope-forming materials may favor the development of in-
stability and eventual failure if the present geologic conditions on the slope are altered.
potentially unstable slopes can be safely developed. Therefore, if residential or commercial development is planned in any of the above areas,
qualified geotechnical personnel should be consulted to determine those slopes that should be avoided and those that can be developed if certain

(For additional comments on potentially unstable slopes, see below).

With proper geotechnical engineering, however, many
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DISCUSSION OF GEOLOGIC CONSTRAINTS
TO URBAN DEVELOPMENT

POTENTIALLY UNSTABLE SLOPES

The presence of numerous landslides clearly indicates
that the potential for slope failure exists in the
Craig area. Although some slope failures can be at-
tributed to natural geologic conditions and processes,
many are caused by the activities of man. Increasing
the moisture content of a slope by Tawn and garden
irrigation, removing support from the base of a slope
by extensive cuts, and adding weight to the upper
parts of a slope by fills or permanent structures are
major causes of modern slope failures. Maintaining
the stability of natural and man-made slopes is essen-
tial for the safe and efficient development of land.
Accordingly, geotechnical investigations should be
conducted in areas of proposed residential or commer-
cial development where potentially unstable slopes
are known or suspected to exist. These investigations
should determine what mitigation measures, if any,
will be necessary to prevent the development of an
unstable slope condition. During construction, all
earthwork should be supervised by qualified geotech-
nical personnel to assure the stability of cuts and
adequate compaction of fill material.

EXPANSIVE SOIL AND ROCK

Certain types of soil and rock possess the unique
ability to expand and contract in response to changes
in moisture content. Expansion of certain clay
minerals such as montmorillonite, often called
bentonite, is caused by the chemical addition of
water between the thin submicroscopic clay sheets

that form the structure of the mineral. If a dry

mass of bentonite becomes saturated, water molecules
are incorporated between the clay sheets, resulting

in an increase in volume. Conversely, drying of the
clay by removal of the water from the clay structure
will cause shrinkage. Swelling and shrinking may
occur any number of times within a single soil or

rock mass. In the Craig area, many of the bedrock
units and surficial deposits contain significant
amounts of bentonite. Although some heavily loaded
structures may be able to resist the expansive pres-
sures of swelling soils, lightly loaded structures
such as single-family homes, apartments, condominiums,
and most commercial buildings will not be able to
resist such pressures. Consequently, improperly
designed foundations, roads, sidewalks, and subsurface
utilities may experience damage as a result of these
clay soils. Therefore, all areas of proposed residen-
tial or commercial development should be investigated
by a qualified soils engineer prior to design and
construction to determine what mitigation measures,

if any, will be necessary to assure the present and
future safety of all structures and utilities.

COMPACTING SOILS

Certain types of soils tend to compact when loads are
placed upon them. The majority of the colluvial
deposits found in this area are formed by unconcen-
trated surface runoff at the base of relatively steep
sandstone ridges. Because these deposits have not
been subjected to a concentrated flow of water, sort-
ing and compaction of the soil particles did not occur
at the time of deposition. Consequently, simple
loading by permanent structures or saturation by lawn
and garden irrigation or leaking water and sewer lines
may cause compaction of these soils. If this compac-
tion is excessive, severe damage is likely to occur

to foundations, roads, sidewalks, and subsurface
utilities. Because proper site preparation and
foundation design can minimize or eliminate damage
caused by compacting soils, the recommendations of

a qualified soils engineer should be closely followed
if residential or commercial development is to occur
where these soils are present.

EROSION

Erosion is the process whereby earth materials on or
near the ground surface are removed from one location
and transported by water, wind, ice, or gravity to
another location. Running water is the primary
erosional agent in the Craig area, and erosion occurs
whenever stream velocities are great enough to pick
up and move particles of rock and soil. Valleys
containing deposits of alluvium and colluvium are

particularly susceptible to rapid erosion as evidenced
by the numerous gullies that have formed in these
materials. Therefore, adequate erosion-control mea-
sures should be implemented for residential or commer-
cial development occuring in these materials. If

such development is proposed in areas where gullying
is now occuring, it is essential that permanent
structures be placed at a safe distance from existing
gullies and that continued gullying be arrested.

DEPOSITION

Deposition is the process whereby earth materials are
laid down into beds, veins, or irregular masses. The
majority of deposition in the Craig area occurs as a
result of changes in the velocity and physical charac-
teristics of a stream, thus causing mechanical set-
tling of its suspended and bed loads. Although depos-
ition occurs along all river and stream courses in the
area, it is particularly evident on alluvial fans. An
alluvial fan forms when sediment being transported in
a relatively steep, confined channel is deposited at
the mouth of the channel where it enters a more gently
sloping, broader alluvial valley. Alluvial fans are
extremely abundant in the physiographic flood plains
of the Yampa River and Fortification Creek. In fact,
most of the City of Craig is located on a large al-
luvial fan formed at the mouth of Fortification Creek.
Some alluvial fans have deeply incised channels or
man-made diversion or flood-control structures that
are capable of transporting large amounts of water
from the tributary stream across or around the fan.
However, most of the alluvial fans in the area have
neither deeply incised channels nor adequate man-made
diversion or flood-control structures, and the prob-
ability of extensive flooding and deposition on the
fan is relatively high during periods of heavy runoff.
Therefore, any development on alluvial fans should be
preceded by detailed hydrologic investigations by a
qualified hydrologist to determine what mitigation
measures, if any, can be implemented to prevent
flooding or deposition on all or any part of the fan.

HIGH GROUND-WATER TABLE

A relatively high ground-water table exists along
most major streams and in other low-lying areas.

Many areas adjacent to the Yampa River and Fortifica-
tion Creek are characterized by marshes, standing
bodies of water, and extremely slow surface runoff.
Dewatering systems will probably be required in areas
where ground-water levels are above proposed excava-
tion depths. Construction of basements will not be
practical in areas where ground-water levels remain
relatively high throughout the year. In areas where
a high ground-water table exists only periodically,
basements may be feasible if subsurface drainage
systems are provided. In areas where relatively
impermeable bedrock lies near the surface, a perched
ground-water table may develop on top of the bedrock
surface following lawn and garden irrigation. This
condition should be recognized prior to development
so that subsurface drainage systems can be installed
to prevent basement flooding.

SAND AND GRAVEL RESOURCES

Deposits of sand and gravel of commercial value are
known to occur only in the present physiographic
flood plain of the Yampa River and on the terraces
adjacent to it. Numerous deposits of good to excel-
lent quality sand and gravel have already been ex-
tracted from the flood plain, and the probability of
additional concentrations of good quality sand and
gravel is relatively high. Therefore, any residential
or commercial development planned within the physio-
graphic flood plain of the Yampa River should be pre-
ceded by subsurface investigations to determine if
commercial sand and gravel deposits are present.

Sand and gravel are also found on the terraces adja-
cent to the physiographic flood plain of the Yampa
River. Although most of the readily available depos-
its have been extracted, any proposed development on
these terraces should be preceded by subsurface in-
vestigations to determine if mineable deposits are
located beneath the site. In most cases, mined areas
on these terraces can be reclaimed and used for
residential or commercial development, or any number
of other land uses.
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GENERAL DISCUSSION

Urbanization of a drainage basin can drastically increase the amount and rate of surface runoff,
which, in turn, can increase the potential for flooding and its adverse effects on life and
property. In some cases, natural floodways are ignored by urban planners and developers. In
other cases, natural floodways are modified by rerouting channels and/or constricting flows

with bridges and culverts. Unfortunately, many such man-made structures are not designed to
carry the anticipated peak discharges resulting from the current and future urbanization in
upstream areas. Consequently, man's use and misuse of land have resulted in an increased aware-
ness by land-use planners of the need to properly manage natural stream channels and their flood
plains. As an aid to proper management of these areas, this map shows many of the natural and
man-modified stream channels in the Craig area, principal and secondary drainage basins, and
flood- and sheetflood-susceptible areas that should be avoided, controlled, or used in a manner
that will minimize their impacts upon man and the natural environment. This map is to be used
ONLY as a guide for general land-use planning purposes and NOT as a substitute for detailed
hydrologic investigations in areas of proposed residential or commercial development.

EXPLANATION

FLOOD— AND SHEETFLOOD-SUSCEPTIBLE AREAS

These areas include alluvial fans and the physiographic flood plains of significant streams.
Although man has removed much of the evidence of modern flooding, it is likely that most of
these areas either have been inundated by mainstream flood waters or have experienced extensive
sheetflooding during the last 500 years, and in many cases, the last 100 years.

Many areas adjacent to major stream channels will be inundated by flood waters during future
flood events. These areas will generally experience higher velocities and greater flow depths
than areas farther from the main channel. Consequently, buildings, utilities, and roads near
major streams will probably experience more severe and extensive damage than structures farther
from the main channel where velocities and flood depths are less. It should be noted that
structures such as bridges, culverts, and borrow ditches along highways often create a false
sense of security with regard to a potential flood hazard. Although these structures can
usually contain moderate amounts of runoff, they are generally incapable of handling flows
generated by a major flood event.

Many alluvial fans and overbank areas will experience only sheetflooding during periods of
heavy runoff. Although major destruction probably will not occur, sheetflooding can result
in extensive property damage from basement flooding and deposition of sediment and debris.

It is also common for irrigation ditches to overflow or breach during periods of heavy runoff,
thus creating a sheetflood hazard to areas below them. The Craig Ditch, which extends from
Fortification Creek to Cedar Mountain Gulch across the northern part of the city, may create
such a hazard to property below it.

Therefore, if residential or commercial development is planned in any flood- and sheetflood-
susceptible areas, hydrologic investigations should be conducted to determine the severity of
the hazard, and determine what measures, if any, are necessary to prevent damage from flooding.
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Intermittent stream

+ss——.o— Incised or generally confined intermittent stream channel that enters
an alluvial fan, colluvial slope, or other more gently sloping
surface where the direction of flow is poorly defined

—»+«.—>--—>  (Canal, ditch, or other significant man-made channel
——:»——---—1  Earth dam and reservoir
N S——— —— Principal drainage divide

—— —— —— ——  Secondary drainage divide
- General direction of flow of major stream
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