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Plate 1 depicts debris chutes and debris-flow deposition areas, landslide areas, snow-
avalanche paths, selected mine openings and mine waste sites, shallow groundwater 
and potential flood areas, and  fault zones on the G eorgetown, Idaho Springs, and 
Squaw Pass quadrangles in C lear C reek C ounty.  Plate 2 shows rockfall areas, unstable 
slopes, and potentially unstable slopes.  T hese maps were prepared to assist C lear C reek 
C ounty in future planning and land-use management practices.  T hese maps are 
intended to serve only as a guide to addressing some of the more common problems 
associated with development and geologic hazards.  T hey are not a substitute for 
professionally prepared site-specific hazard studies and designs.  R ather they are meant 
to be an alert or warning that professional studies are needed in advance of 
development plans or building permits.  T he maps were prepared on the basis of 
1:24,000-scale mapping and are recommended for initial land-use planning only.  T hey 
are not intended for use in project- or site-specific planning.  A  text booklet and digital 
shapefiles (including geologic hazards by type, geology, slope inclination, stream 
channels, topography, and shaded relief maps) accompany this map and should be 
consulted for more in-depth information regarding geologic hazards and building 
constraints in C lear C reek C ounty.  LS
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D ebris-Flow D eposition A reas — A reas subject to destructive 
and life-threatening debris deposition and sediment-laden 
flooding during heavy rainfall or snowmelt runoff events.  
T hese areas are most commonly situated at the mouth of 
debris chutes that drain basins where sediment supply is 
abundant.  D evelopment in these areas may require significant 
mitigation and engineering design.  D ebris-flow deposition 
areas may also coincide with avalanche runout zones.

L andsl ide A reas — Includes major landslide complexes 
characterized by curvilinear scarps, hummocky terrain, large 
rock fragments, and massive blocks of bedrock hundreds of 
feet in diameter, and smaller landslides similarly characterized 
but with material that is generally less than 10 ft in diameter 
but may range to several tens of feet in diameter.  D isruption 
of landslide areas through human activities or natural 
processes may initiate or accelerate landsliding.  Shallow 
groundwater areas or seeps may be present.  A ctive 
landsliding poses a significant hazard to residences, roads, 
septic systems, utilities, and other improvements.

S now-A valanche Paths — K nown avalanche paths in the 
Silver Plume and G eorgetown areas.  T here have been no detailed 
studies of potential avalanche paths in the backcountry areas of other 
parts of Clear Creek County, and no attempt was made to map 
potential paths in those areas herein.  H owever, most steep slopes 
may be susceptible to snow avalanches given extraordinary 
weather conditions.  T herefore, careful consideration should 
be given to all areas beneath steep slopes and basins where 
large accumulations of snow may occur.  A valanches have the 
potential to be life-threatening and can cause severe damage to 
structures. Polygons represent larger avalanche fairways; 
smaller avalanche areas are shown as lines or combinations of 
lines and source-area polygons.  M apped avalanche paths and 
runout zones often coincide with debris flow sources, chutes, 
and fans.

M ine W aste — R ock debris excavated or processed during 
mining operations.  E xposed waste piles may threaten nearby 
streams or groundwater through influx of sulfide minerals 
and very fine-grained material.  D angerous open mine shafts 
and adits may be present near some mine waste piles.

S elected M ine O penings — Includes 17 abandoned mine sites 
on U S Forest Service land considered to be of high risk.  R isks 
inherent at abandoned mine sites include but are not limited 
to open vertical shafts, unstable adits, very tall highwalls, and 
collapsed stopes.  Physical hazards of this nature near roads or 
towns (i.e., reasonably accessible to the public) may pose 
extreme danger to persons or property.

G eomorphic Floodplain — L ocated along active stream 
channels and prone to seasonal or storm-event flooding, 
ponding of water, and alluvial deposition.  M apped area does 
not necessarily reflect hydrogeologic potential, statistical 
recurrence intervals, or flood magnitude for a given stream. 
Structures, roads, and utilities located near active stream 
channels may be damaged or destroyed during high-water or 
flood events.  A reas where the water table is at or very close to 
the land surface, either seasonally or year-round, will likely 
interfere with normal construction techniques and may pose 
problems for below-grade construction and septic systems.

S hal low groundwater areas — A reas where the water table is 
at or very close to the land surface, either seasonally or year-
round.   E ngineering solutions may be necessary for below-
grade construction and septic systems.

A rti f icial  Fi l l  — Includes fill material used in the construction 
of roads, dams, and some commercial development sites.  M ay 
be prone to settlement if not properly engineered and 
constructed.

L andfi l l  — M unicipal and household trash placed in landfills 
is susceptible to severe settlement, may contaminate local 
water resources, and may generate biogenic methane gas as 
organic materials decay, which can create fire and explosion 
hazards.  T he Soda C reek landfill site south of Idaho Springs is 
the only one shown on this map.  H owever, there is a 
reclaimed landfill site near the cemetery in Silver Plume and 
another near the present-day Silver Queen apartments in 
G eorgetown.

D ebris C hutes — Steep-gradient, entrenched or v-shaped 
channels that focus debris flows, snow avalanches,stormwater 
runoff, and rockfall.  T he areas in, adjacent to, and at the 
mouth of these chutes should be evaluated carefully for risks 
inherent to these particular hazards.
 
S ack ungen and L inear Features — L inear or trough-like 
features on mountain ridges that indicate deep-seated rock 
creep, ridge-spreading movements, and slope failure.  T hese 
features tend to have a close spatial relationship to major 
landslide areas, and suggest a certain degree of slope 
instability.  D isruption of terrain downslope from sackungen 
through human activities or natural processes may initiate or 
accelerate slope failure in the form of landsliding.

Faults and Fault Z ones — Fractures in the earth's crust 
showing displacement of one side relative to the other.  In the 
event of ground rupture (earthquake), violent ground shaking 
is likely.  Z ones of shattered rock adjacent to faults or in 
mapped fault zones may be conduits for or barriers to surface 
or groundwater flow, may have low bearing strength, and 
may be susceptible to rockfall, landsliding, collapse, or 
compaction. U sually, careful planning will allow for 
mitigation of these potential hazards.

E XPL A N A T I O N

AV

ESPECIALLY SEVERE ON SLOPES GREATER THAN 30 
PERCENT
 
ACTIVITY IS INTERMITTENT DEPENDENT ON VARIATION 
IN WEATHER OR OTHER FACTORS

OVERSTEEPENING OR CUTTING OF SLOPES CAN 
INCREASE HAZARD GREATLY

ARTIFICIAL OR NATURAL INCREASE IN GROUND 
MOISTURE CAN INCREASE HAZARD GREATLY

REMOVAL OF NATURAL VEGETATION CAN INCREASE 
HAZARD GREATLY

VARIES SEASONALLY

HAZARD MAY DECREASE CONSIDERABLY AS SLOPE 
DECREASES

DETAILED ENGINEERING GEOLOGY STUDIES 
NECESSARY DURING PRE-PLANNING STAGES OF 
DEVELOPMENT

RELATED FRACTURING OF ROCK MAY CONTRIBUTE TO 
UNSTABLE SLOPE CONDITIONS.  IN EARTHQUAKE 
EVENT FACILITIES MAY BE SUBJECT TO INTENSE 
SHAKING AND GROUND RUPTURE.  

ESPECIALLY SEVERE IF VEGETATION COVER IS 
SERIOUSLY DISRUPTED

HAZARD INCREASES NEAR STREAMS AND WATER 
RECHARGE AREAS

ESPECIALLY SEVERE IF MINE OPENING IS STEEP OR IN 
INCOMPETENT ROCK

PROFESSIONAL ENGINEERING FLOOD PLAIN STUDY 
NEEDED
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Number Symbols

Letter Symbols

T his chart is intended to serve only as a guide to addressing some of the more common problems associated with 
development and geologic hazards.  H owever, these suggestions are not meant to be used as criteria for minimum 
building standards.  T hey should only be used as a basis from which to begin site investigation.

H A Z A R D  PO T E N T I A L  FO R  S O M E  C O M M O N  L A N D  U S E S

High density 
residential 
development (also 
includes schools, 
public and private 
campgrounds, 
summer youth 
camps, etc.)

Low density 
residential 
development Roads

Utilities (also 
includes regional 
and local 
distribution facilities 
and on-site utilities)

Open-space 
recreational areas 
without structures 
(not to include 
overnight 
occupancy)

Commercial and 
industrial 
development 
(includes larger 
residential buildings, 
ski areas, and lift 
towers etc.)

Low-value light-
weight agricultural 
buildings Agricultural uses

3+ B C D E F H J 3 B C D E F H J 3 B C D E H J 2 B F H 2 B 2+ B C D E F H J 2 B D F H 1 B, D, E
Debris-flow 
deposition areas 
and debris chutes

Rarely compatible 
without elaborate 
and expensive 
mitigation.

Rarely compatible 
without elaborate 
and expensive 
mitigation.

Compatible only with 
elaborate and 
expensive mitigation.

Possibly excessive 
maintenance 
necessary.

Commonly feasible 
if some risk is 
acceptable.

Occasional high 
maintenance costs 
can be expected.

Usually few or minor 
problems.

3+ A B C D E F H 3 A B C D F H 3+ A B C D E F H 2 A B C D E F H 1+ A B F 3+ A B C D E F H 2+ A B D F H 1+ A B D E
Landslide areas Remedial engineering 

typically prohibitively 
expensive.

May be possible 
with careful 
engineering.

Typically not possible 
without careful 
engineering.

Construction sites 
and corridors 
vulnerable.

Commonly feasible.  
Maintenance costs 
may be high.

Maintenance costs 
may be high.

Usually minor 
problems except for 
irrigation ditches and 
fences.

3+ A B C D E F H J 3 A B C D E F H J 3 B E H J 2+ B F H J 2+ B J 2+ B C D E F H J 2 B D F H J 0 B J
Snow-avalanche 
paths

Rarely compatible 
without elaborate 
and expensive 
mitigation.

Rarely compatible 
without elaborate 
and expensive 
mitigation.

Compatible only with 
elaborate and 
expensive mitigation.

Mitigation needed, 
excessive 
maintenance may 
be necessary.

Commonly feasible 
with appropriate 
warning signs if risk 
is acceptable.

Occasional high 
maintenance costs, 
residential buildings 
require special attn.

Occasional high 
maintenance costs 
can be expected.

Usually few or minor 
problems.

3+ C D H K L 3 C D H K L 3 C D H K 1 C D H K 2+ H K L 3 C D H K L 1 C D K L 1+ D K L
Mine waste and 
mine openings

Rarely compatible 
without elaborate 
and expensive 
mitigation.

Careful siting 
typically necessary 
to minimize hazard.

Careful siting 
typically necessary to 
minimize hazard.

Usually few or 
minor problems if 
careful siting is 
used.

Careful siting can 
minimize hazard.

Careful siting and 
mitigation typically 
necessary to minimize 
hazard.

Usually few or minor 
problems.

Careful siting 
typically necessary 
to minimize hazard.

2+ B D F G H K M 2 B D F G H K M 1 B D F G H K M 1 B D F G H K M 0 B F G F K 2+ B D F G H K M 1+ B F G D K M 1 F G B K
Geomorphic 
floodplains and 
shallow 
groundwater

Basements and 
septic tank sewage 
disposal usually not 
feasible.

Basements and 
septic tank sewage 
disposal usually not 
feasible.

Remedial engineering 
may be necessary.

Remedial 
engineering may be 
necessary in 
some cases.

Usually few or 
minor problems.

May require remedial 
engineering.

May require remedial 
engineering.

Usually few or minor 
problems.

3+ A B C D E F H 3 A B C D E F H 3 A B C D H 2+ A B C D H 1 A B F 3+ A B C D E F H 2+ A B D 1 B D
Sackungen and 
lineaments

Rarely compatible due 
to difficult terrain and 
threat of major 
landsliding.

Careful siting and 
remedial 
engineering can 
minimize hazard.

Remedial engineering 
may be necessary to 
avoid triggering 
landslides.

Remedial 
engineering may be 
necessary in some 
cases.

Usually few or 
minor problems.

Maintenance costs 
may be high in the 
event of landsliding or 
deep creep.

Careful siting and 
remedial engineering 
can minimize hazard.

Usually minor 
problems except for 
irrigation ditches and 
fences.

2+ H I 2 H I 2 H I 2 H I 1 2 H I 2  I 0+ I
Faults May be possible with 

careful site location 
and engineering.

May be possible 
with careful site 
location and 
engineering.

In areas of fractured 
rock, high maint-
enance costs can be 
expected.

In areas of fractured
rock, high maint-
enance costs can be 
expected.

Usually few or 
minor problems.

May be possible with 
careful site location 
and engineering.

May be possible with 
careful site location 
and engineering.

Usually few or minor 
problems.

C hart modified after Soule (1976).

Careful siting and 
mitigation required. 
High maintenance costs 
can be expected.

Careful siting and 
mitigation required. 
High maintenance costs 
can be expected.


