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4.7 Geo Hazard Profile 
Landslides, including rockfall and other debris flows, are a serious geologic hazard in La Plata 
County. They sometimes present a threat to human life, but most often result in a disruption of 
everyday services, including emergency response capabilities. Landslides can and do block 
transportation routes, dam creeks and drainages, and contaminate water supplies. When these 
hazards affect transportation routes they are frequently expensive to clean-up and can have 
significant economic impacts to the county. 

FEMA describes debris flows, sometimes referred to as mudslides, mudflows, lahars, or debris avalanches, as common 
types of fast-moving landslides. These flows most frequently occur during or after periods of intense rainfall or rapid snow 
melt. They typically start on steep hillsides as shallow flows that liquefy, traveling at speeds of about 10 miles per hour and 
accelerating to speeds of 35 miles per hour or greater. Debris flows have a consistency ranging from watery mud to thick, 
rocky mud that can carry large items such as boulders, trees, and cars and can damage road surfaces. Flows from many 
different sources can combine in channels, and can increase in destructive power. These flows continue and grow in volume 
with the addition of water, sand, mud, boulders, trees, and other materials. When the flows reach flatter ground, the debris 
spreads over a broad area, sometimes accumulating in thick deposits that can wreak havoc and cause significant 
destruction in developed areas. Wildfires often lead to destructive debris-flow activity. (La Plata County Hazard Mitigation 
Plan, 2013) 

For this 2018 update, 8 types of geohazards were identified as concerns to the County and are briefly described below.  

Debris Fans 

Heavy rainfalls commonly trigger flash floods in steep canyons. These flows most frequently occur during or after periods 
of intense rainfall or rapid snow melt. They typically start on steep hillsides as shallow flows that liquefy, traveling at speeds 
of about 10 miles per hour and accelerating to speeds of 35 miles per hour or greater. Debris flows have a consistency 
ranging from watery mud to thick, rocky mud that can carry large items such as boulders, trees, and cars and can damage 
road surfaces. Flows from many different sources can combine in channels, and can increase in destructive power. These 
flows continue and grow in volume with the addition of water, sand, mud, boulders, trees, and other materials. When the 
flows reach flatter ground, the debris spreads over a broad area, sometimes accumulating in thick deposits that can wreak 
havoc and cause significant destruction in developed areas. Wildfires often lead to destructive debris-flow activity, as the 
water-holding capacity of soils is reduced and vegetative cover and roots are not available to help (La Plata County Hazard 
Mitigation Plan, 2013). Where the gradient of a stream channel drastically reduces, such as at the mouth of a canyon where 
a mountain stream reaches the valley floor, the debris is deposited as an alluvial or debris fan. (Survey, Debris Flows-Fans 
/ Mudslides, 2017) 

Mudflows /Sheetflows 

Mudflows are a mass of water and fine-grained earth materials that flows down a stream channel, ravine, canyon, arroyo 
or gulch. If more than half of the solids in the mass are larger than sand grains, the event is called a debris flow. The 
overland flow of water and mud is called sheetflow flooding. (Colorado Natural Hazards Mitigation Plan, 2013).   
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Expansive / Collapsible Soils 

Expansive and collapsible soils are some of the most widely distributed and costly of geologic hazards. These soils are 
subject to changes in volume and settlement in response to wetting and drying, often resulting in severe damage to 
structures. 

Expansive soil and rock are characterized by clayey material that shrinks and swells as it dries or becomes wet, respectively. 
In addition, trees and shrubs placed close to a structure can lead to soil drying and subsequent shrinkage. The parent 
(source) rock most associated with expansive soils is shale, which can also be expansive. The volumetric changes associated 
with expansive soil comprises one of the most expensive of geologic hazards - resulting in approximately $300 million in 
damages to family homes annually in Colorado. Structural damage due to expansive soils is most prominent in Texas and 
Colorado, but it is also common through much of the central and western United States.  

Problems often associated with expansive soils include: 

• Foundation cracks; 
• Heaving and cracking of floor slabs and walls; 
• Jammed doors and windows; 
• Ruptured pipelines; and 
• Heaving and cracking of sidewalks and roads 

Collapsible soils consist of loose, dry, low-density materials that collapse and compact under the addition of water or 
excessive loading. These soils are distributed throughout the southwestern United States, specifically in areas of young 
alluvial fans, debris flow and sheetflow deposits, and loess (wind-blown) deposits. In La Plata County, collapsible soils are 
often fine-grained valley fill soils derived from the weathering of marine shales. Soil collapse occurs when the land surface 
is saturated at depths greater than those reached by typical rain events. This saturation eliminates the clay bonds holding 
the soil grains together. Similar to expansive soils, collapsible soils can cause structural damage such as cracking of the 
foundation, floors, and walls in response to differential settlement.  

Human activities that facilitate soil collapse include: 

• Irrigation; 
• Water impoundment; 
• Over-watering lawns; 
• Changing natural drainage patterns; and 
• Disposal of wastewater (Geologists, 2017) 

Erosion 

Erosion is the removal and simultaneous transportation of earth materials from one location to another by water, wind, 
waves, or moving ice. Deposition is the placing of the eroded material in a new location. All material that is eroded is later 
deposited in another location. Erosion is an ongoing natural process which is aggravated by human activities that disturb 
the land as well as by wildfires, drought and severe runoff events. (Colorado Natural Hazards Mitigation Plan, 2013) 
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Slope Failures 

Avalanche 

Avalanches are a type of slope failure that typically occurs on slopes steeper than about 20 to 30 degrees and is more 
common at higher elevations where snow accumulation is greater. Avalanches can reach speeds of up to 200 miles per 
hour and can exert enough force to destroy buildings and uproot large and healthy trees. Avalanche-prone areas can be 
determined with some accuracy, since under normal circumstances avalanches tend to run down the same paths year after 
year. However, exceptional weather conditions sometimes produce avalanches that overrun normal path boundaries or 
create new paths. Unlike other forms of slope failure, snow avalanches can build up and be triggered on more than one 
occasion during a single winter season. (La Plata County Hazard Mitigation Plan, 2013) 

Landslides 

Landslides are the downward and outward movement of slopes composed of natural rock, soils artificial fills, or 
combinations thereof. Common names for landslide types include slump, rockslide, debris slide, lateral spreading, debris 
avalanche, earthflow, and soil creep, depending on the nature of the slope materials and the speed of the failure. (Colorado 
Natural Hazards Mitigation Plan, 2013) 

Rockfall 

Rockfalls are the falling of a newly detached mass of rock from a cliff or rock outcrop or a loose rock that erodes out of 
unconsolidated debris on a hillside and rolls or falls down a very steep slope. Over-steepened slopes, such as at roadcuts 
or in glaciated terrain, are susceptible to rockfall due to the steep slopes that are not highly vegetated or benched, which 
can help attenuate rockfall. Rock outcrops that are highly fractured and/or undercut by weaker rock layers are also 
susceptible to rockfall.  (Colorado Natural Hazards Mitigation Plan, 2013) 

Unstable Slopes 

These are slopes where mass movement may have occurred and where recent movement is uncertain; however, this 
terrain is characterized by landslide or soil creep physiography and may be susceptible to landslide, earthflow, mudflow or 
accelerated creep processes, especially if disturbed. Common unstable slopes in La Plata County are dip slopes with 
interbedded shale and sandstone, steep slopes containing unconsolidated material, slopes adjacent to landslides, and 
more massive outcrops underlain by weak shales. Unstable slopes are prone to failure in the form of rockfalls, earthflows, 
plane shears, or rotational shears/slumps.  (Colorado Natural Hazards Mitigation Plan, 2013) 

Radioactivity 

Natural radioactive minerals persist in the environment since the formation of the planet. These minerals emit gamma 
radiation. Building materials deriving from quarried rock, including concrete and plaster, also contribute to this natural 
gamma radiation. In La Plata County, rock formations such as the Morrison Formation, that were mined for uranium, 
potentially contain high levels of radioactive elements, but virtually all formations in the county contain rocks and soil that 
emit some level of radon gas, a harmful gas produced by the radioactive decay of elements. Site-specific radon tests would 
need to be performed within a structure to determine if this hazard is present, since construction methods, ventilation and 
other factors control the collection or dispersal of radon in a structure. Since most geologic formations produce at least 
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some level of radioactivity, no specific formations are targeted. However, the remediated uranium mill tailings site south 
of Durango and Highway 160, is the only area with specific radioactivity hazard. (Radiation and radioactivity in the 
environment, n.d.) 

 Ground Water 

Groundwater is beneficial was a supply of domestic or irrigation water via wells, but it is a geologic hazard when 
fluctuations in the water table causes subsidence or when it is shallow (close to the surface) and impacts building 
foundations by weakening soils, causing swelling of expansive soils, incursion of water into the interior of basements or 
crawlspaces, and increasing hydrostatic pressure against walls. Contamination of groundwater can also occur when shallow 
groundwater interacts with improperly designed on-site wastewater disposal (septic) systems. 

Methane Seeps 

Coalbed methane is a form of natural gas that is trapped inside coal formations and is held in place by hydraulic pressure. 
Unlike gas contained in shale and reservoir rocks, which is trapped only in the pores of a formation, coalbed methane is 
absorbed into the internal surfaces of a coal formation. Coal formations have large internal surface areas, and they tend 
to contain significant amounts of methane. A coal formation containing methane can yield 2-3 times more gas than a rock 
formation of the same size in a conventional reservoir. This is called coalbed methane and is the source of the natural gas 
extracted in the San Juan Basin south of Durango. 

Methane is the main component of natural gas, so coalbed methane can be used for the same functions as natural gas. In 
the early days of coal mining, methane was considered very hazardous. At high concentrations, this invisible gas can 
explode and cause a mine to collapse. Because of this threat, coal mines began venting methane. In the early 1980s, 
coalbed methane began to be produced and sold in commercial quantities. (San Juan Citizens Alliance, n.d.) 

According to a 2014 report by NASA and the University of Michigan, the Four Corners Region is a methane “hotspot”. A 
major source of methane in La Plata County is the numerous coal-bed outcrops where sedimentary Fruitland Formation 
rises to the surface on the outer edges of the San Juan Basin. (Fenton, 2016) It is also widely held that leakage from the 
extraction and transport of natural gas from wells to pipelines, transfer stations, processing plants and end users is also 
significant. Methane gas is of concern due to its’ explosive qualities and that it is a greenhouse gas than contributes to 
climate change. 

Man-Made 

Land fill 

Landfill areas can consist of a wide variety of human-placed deposition or stockpiling. It can include municipal waste 
landfills as well as industrial or mining stockpiles, unknown soil or rock stockpiles, and non-radioactive mine or mill 
reclamation sites. All of these human-placed piles are collectively identified on most geologic maps as “landfill” and these 
areas are not considered for development. 
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Mine Waste 

Generally, ground disturbance involved with surface mining, open pits, and quarries creates the potential for visual 
impacts, habitat loss, and exposed surface soils. The exposure of soils may result in erosion, dust, and sedimentation in 
surface water. Invasive species may be a concern in areas of disturbed and stockpiled soils and compacted areas. Mine 
subsidence can occur with subsurface mining, whereby the ground level lowers as a result of materials having been mined 
beneath. 

Surface mining alters the landscape and its natural hydrologic system. This can create a need to redirect surface water 
drainages. Acid mine drainage is caused when water flows over or through sulfur-bearing materials, exposed by mining 
activities, forming solutions of net acidity and can be an environmental challenge for some mines. Acidic runoff is not 
considered to be a problem at sand and gravel mining operations since the materials being mined do not have high 
concentrations of heavy metals. Some mining activity has the potential to affect the quantity and quality of groundwater 
supplies by cutting into aquifers. Blasting operations or subsidence may break up impermeable layers of rock underground, 
allowing or diverting the flow of groundwater. 

Subsurface mining poses different risks than surface mining, such as possible oxygen deficiency, potentially explosive gases, 
hydrogen sulfide, coal dust, collapse of walls or roofs in the mine, or the flooding of a mine if an aquifer is breached. There 
exists the potential for fires to erupt and burn in coal seams. Large volumes of mining waste could be generated because 
of the high waste- to- product ratios associated with producing most ores. Waste material may contain naturally occurring 
heavy metals such as lead and mercury and can also contribute to acid mine drainage. (La Plata County Comprehensive 
Plan, 2017) 

4.7.1  Regulatory Oversight 

 2015 International Building Codes 

La Plata County has adopted the 2015 International Building Code, with Amendments and Deletions and the 2015 
International Residential Code, with Amendments, Additions, and Deletions. 

 2017 La Plata County Comprehensive Plan 

The Land Use Element establishes the following policy relating to geohazards: 

Policy 1.1.C2: The County should consider physical characteristics of the land, such as geo-hazard areas, soil conditions, 
topography and the availability of public facilities and services during considerations for land use application. 

4.7.2 Past Events 
Colorado typically experiences more than double the number of avalanche-related fatalities as the next most dangerous 
state. (La Plata County Hazard Mitigation Plan, 2013) La Plata County has had four avalanche-related fatalities and five 
injuries since 1950. Table 4-28 lists the geohazard events that have occurred in La Plata County since 2011. 
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Table 4-29: Geohazard Events in La Plata County Since 2011 

Date Type of Event Deaths Injuries Property Damage 

2/25/2012 Avalanche 0 0 None reported 

3/30/2012 Avalanche 1 0 None reported 

1/27/2013 Avalanche 0 1 None reported 

2/2/2013 Avalanche 1 2 None reported 

7/28/2014 Mudslide 0 0 None reported 

1/6/2015 Avalanche 1 0 None reported 

2/13/2016 Avalanche 0 0 None reported 

8/5/2016 Debris Flow 0 0 $1,500 

Source: National Centers for Environmental Information- National Oceanic and Atmospheric Administration 

4.7.3 Location 
In La Plata County, the northern end of La Plata Canyon is most susceptible to avalanches. The canyon is an area with 
13,000-foot peaks and prevailing winds from the west and southwest. Avalanches in this area primarily impact Forest 
Service roads. Outside La Plata Canyon, there are no other well-defined avalanche paths or tracks. 

La Plata County faces its share of landslide-related problems, some of which have occurred in areas that were 
deforested/de-vegetated by the Missionary Ridge fire in 2002 and the 416 Fire in 2018. Since the fires, the County staff 
closely monitors unstable areas, including a canyon wall that developed an 800-foot scar south of Lemon Dam. Other 
landslides/debris flow/rockslides/rockfall events have the potential to impact roads countywide. (La Plata County Hazard 
Mitigation Plan, 2013) 

 Geo-Hazard Mapping Methodology 

In 1974, the State of Colorado’s Land Use Bill H.B. 1041 set forth guidelines requiring the identification and mitigation of 
geologic hazards prior to land development.  In response, the Colorado Geological Survey (CGS) produced “Guidelines and 
Criteria for Identification and Land-Use Controls of Geologic Hazard and Mineral Resource Areas” (CGS Special Publication 
6, 1974, 1979). The CGS defined nine (9) hazards, criteria for recognition, consequences of improper utilization, and 
mitigation measures.  In 1976, “Geologic Hazard and Constraint Maps for La Plata County, Colorado” were produced by 
Allan Miller in cooperation with the Colorado Geological Survey. The accompanying “Preliminary Explanatory Text” 
indicates for each geologic hazard: the hazard’s definition, mapping designation, local conditions, mitigation, and 
references. The hazards identified and mapped were: Snow avalanche, Landslides, Unstable slopes (US), US with rockfall, 
Potentially unstable slopes (PUS), PUS with rockfall, Slope failure complex (SFC), Rockfall, Mudflows-earthflows, Debris 
fans, Seismic effects/faults, Radioactivity, Ground subsidence, High erosion potential areas (HEP), and Moderate erosion 
potential areas (MEP).  The “1041 Geologic Hazards Maps” were later digitized and provided to La Plata County, but they 
have significant limitations for use in developing a County-wide Hazard Management Plan. Some of these limitations are 
listed below: 
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• Mostly based on existing 1970’s aerial photographs 
• Very limited field verification (in many areas there was no verification performed) 
• Limited available geologic mapping (1974 Durango quad, poor scale 1:250,000) 
• No previous geologic hazard analyses for region 
• Used “unknown” as a hazard category (not helpful for planning) 
• Lacked multiple layers of hazards for same landform or location 
• Limited SCS soils data (K erosion factors from soils maps) 
• Mylar and paper copies, later scanned (geo-reference issues) 

To have more confidence with mapped geologic hazards, the more recent (1997 to 2014) CGS STATEMAP Geologic Mapping 
Program was used.  This work by the CGS involved detailed geologic mapping, based on extensive field mapping, of ten 
(10) geologic quadrangles and detailed associated reports. The quadrangles mapped during this time period included 
Durango West, Durango East, Rules Hill, Basin Mountain, Electra Lake, Hermosa, Ludwig Mountain, Hesperus, Bayfield, and 
Vallecito Reservoir quadrangles. Advantages of this “recent” CGS mapping includes: 

• Field mapping with aerial photos as mapping tool 
• Field mapping performed by CGS geologists 
• 1:24,000 scale (good for land use planning) 
• Used anecdotal geologic hazard information 
• Maps are contain companion reports – reports explain formations, landforms and geologic hazards associated 

with specific formations. For example, Morrison Formation is prone to swelling soils, slope instability / landsliding, 
and rockfall hazards. 

• Can apply multiple hazards (layers) per landform or formation 
• Some of the hazards and landforms with hazards are mapped: 

o Recent landslides 
o Undifferentiated landslides 
o Soil slips 
o Young debris/alluvial fans 
o Old debris/alluvial fans 
o Rockfall 
o Faults 
o Coal mines, shafts, adits and waste piles 

Unfortunately, only 10 quads (out of 29+) in La Plata County were mapped at this level. However, these maps cover most 
of the populated areas of County except near Ignacio. 

Using these detailed geologic maps and the associated reports, Dynamic Planning + Science and Dowl Consultants 
developed a Geologic Hazards Decision Matrix which identifies the hazards associated with each geologic map unit (i.e. 
formation) on the ten (10) 7.5-minute quadrangles within the County. Once the hazards were identified for each map unit, 
the hazard was ranked as low, moderate or high potential based on four slope classes (0-5%, 6-10%, 11-20% and >20%). 
Any “unknown” map categories were evaluated individually based on neighboring geologic mapping, topography and 
knowledge of the area.  Using GIS the slope hazard matrix was applied and map layers were generated for each hazard 
type.  This allows for multiple hazards per mapping unit and hazard ranking (low, moderate, high) to vary within a mapping 
unit based on slope angles.  Areas with no hazards are indicated with “none” on the GIS mapping. No ground-truthing was  
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Figure 4-19: Geo-Hazard Location Map 
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performed for this analysis, but known areas were spot-checked for general accuracy.  Areas of concern by the County 
should be evaluated on a site-specific basis and modified accordingly. This GIS mapping can also be used for planning 
purposes to identify areas that have anticipated hazards based on recent, detailed geologic mapping and slope angles that 
can make a geologic hazard more severe. 

4.7.4 Frequency/ Probability of Future Events 
The probability of one or more of the geohazards discussed in this section occurring within the County is likely (between 
10 &100% annual probability). Slope failure is more likely to occur in areas that have recently experienced flooding or 
wildfires, but can occur on susceptible terrain given the “ideal” underlying geology, steeper slopes, and saturating 
conditions. Some areas with unstable conditions, such as over-steepened slopes and abundant loose slope materials, may 
experience debris flows or mudflows on a regular basis during heavy rainfall or rapid snowmelt events. Avalanches occur 
in La Plata County nearly every winter, but are confined to higher elevations and terrain with specific slope angles and 
aspects. 

4.7.5 Severity 
Most homes and structures in La Plata County are not vulnerable to landslides; the primary impacts from slope movement 
are to roads and any underlying utilities (gas, electric, water, etc.). There have been no recently recorded injuries or deaths 
due to landslides in the County. However, landslide/rockslide/rockfall events or subsidence, such as abrupt road failure, 
can cause personal harm and/or death should these events occur quickly without warning.  

Geohazards in La Plata County have the potential to cause minor injuries and illnesses, minimal property damage that does 
not threaten structural stability; and/or interruption of essential facilities and services for less than 24 hours. (La Plata 
County Hazard Mitigation Plan, 2013) 

4.7.6 Warning Time 
Some geologic hazards occur slowly, but can have significant property or health consequences, like expansive soils, weak 
soils/settlement, erosion, radioactivity, methane seeps and some forms of slope movement or landsliding. The 
identification of those hazards generally takes site-specific analysis to determine if the site soils and geology are susceptible 
to these hazards and what mitigation is most relevant and prudent for a site. For these types of hazards, warning time is 
long, but for other hazards, such as debris flows, rockfall, landslides, avalanche and flash flooding, warning time is often 
very short. Identifying areas with these known hazards (i.e. where past events have occurred) or which have ideal 
characteristics for these hazards to occur, could help with hazard preparedness when triggering type events like heavy 
snowfall, rapid snowmelt or prolonged or intense rainfall occur. This identification won’t reduce the warning time, but it 
will make proactive response to potential triggering events more effective. 

4.7.7 Secondary Hazards  
There are some hazards that can trigger or facilitate other hazards to occur or become more severe. Flooding, for example, 
can undercut the toe of a slope which can remove the support for the slope and cause landsliding or rockfall. Another 
example is when an avalanche occurs and wipes out trees in an avalanche path, this cleared slope is now susceptible to 
rapid runoff and debris flows. Also, when wildfires occur, creating an immediate hazard of their own, they create long-
term impacts by altering the soil structure (and its ability to absorb moisture) and destroying vegetation that binds the soil 
with roots and absorbs rainfall and runoff with foliage. When the burned surface is rendered less permeable and vegetation 
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is removed, even small rainfall events can create devastating mudflows, debris flows and landslides. So areas that are 
mapped now as having low to moderate risk of these hazards may have high risk after a wildfire. 

4.7.8 Climate Change Impacts 
Climate change that contributes to global warming makes every geologic hazard more severe in La Plata County. Trends 
show that the intermountain west will continue to experience periods of prolonged drought, more freeze-thaw cycles, 
more intense (greater amounts of water in) snow and rain storms, higher winds and more intense fires. These weather-
related events increase the risk of mudflows, debris flows, landslides, avalanche, rockfall, erosion, flash floods and flooding 
which can impact roads, bridges, homes and other structures, public and private land, and infrastructure. Even expansive 
and weak soils can be impacted by climate change because there are more cycles of deep wetting and desiccation.   

4.7.9 Geo Hazards Vulnerability Analysis 
Geo Hazard exposure snapshot results for the County were generated using La Plata County Assessor and parcel data. 
County assessor data does not include tax exempt structures, such as federal and local government buildings. Table 4-30 
provides a snap shot of vulnerability data to flooding. All data sources have a level of accuracy acceptable for planning 
purposes. Details for each snap shot can be found in this section. 

Table 4-30: Geo Hazard Vulnerability Analysis Snap Shot for La Plata County Unincorporated 

Exposed Population   Exposed Market Value 
($)   Exposed Content Value 

($)   Exposed Critical 
Facilities   Exposed Miles of 

Lifeline 

9,162    $ 1,167,548,590     $ 589,368,365    2,570   685 
37.1%   26.3%   25.4%   16.8%   20.3% 

total pop.   total value   total value   total count   total mileage 

 Population 

Landslide risk is of greatest concern to populations residing in the high landslide susceptibility zones or active geohazard 
areas (see Figure 4-16).   
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Figure 4-20: Population Exposure to Geohazard 

  Total Population  

 La Plata Unincorporated   24,711   

    
GEOHAZARD LEVEL HIGH MEDIUM LOW 
Population Count* 9,162 2,881 5,574 

% of Total 37.1% 11.7% 22.6% 

    
Geohazard Types* 

Debris Fan      590           37       37  
Mudflow/Sheetflow   1,816           40       40  
Settlement        6,089     3,473       41  
Expansive        3,970     1,947         4,391  
Erosion      7,040     4,482         5,271  
Avalanche          -              -          -    
Landslide         6            -          -    
Rockfall     1  1         1  
Unstable Slopes  2,364     1,799         3,631  
Potentially Unstable Slopes  8,647     6,030         4,484  
Flooding   1,869           40         1,028  
Radio Activity         38            -          -    
Ground Water  59  0    988  
Methane Seeps    2            -          -    
Man-Made  41            -          -    
*total population is not equal to sum of geohazard zones due to dissolved overlapping geohazard areas. 
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 Structures and Parcel Value 

The County’s parcel layer was used as the basis for the inventory of improved county parcels within unincorporated 
portions of the county (see municipal annexes for incorporated county analysis).  GIS was used to create centroids, or 
points, to represent the center of each parcel polygon – this is assumed to be the location of the structure for analysis 
purposes. The centroids were then overlaid with the geohazard threat layer to determine the risk for each structure. The 
geohazard threat zone in which the centroid was located was assigned to the entire parcel.  In some cases, a parcel resided 
within in multiple geohazard zones. This methodology assumed that every parcel with a square footage value greater than 
zero was developed or improved with a structure. Only improved parcels were analyzed. Table 4-31 exhibits the improved 
parcels within the Unincorporated County that have significant assets at risk to active geohazards.  
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Table 4-31: Parcel Exposure (Unincorporated La Plata County) 

 Total Parcel Count Total Market Value ($) Total Content Value  ($) Total Value ($) 

La Plata Unincorporated      23,418   $     4,444,774,100.00   $      2,321,707,125.00   $        6,766,481,225.00  

     
HIGH 6,210   $     1,167,548,590   $      589,368,365   $     1,756,916,955  

  26.5% 26.3% 25.4% 26.0% 

       

Debris Fan           446   $        240,455,165.00   $   61,814,695.00   $   302,269,860.00  

Mudflow/Sheetflow           958   $        234,079,570.00   $ 118,015,875.00   $   352,095,445.00  

Settlement           959   $        234,079,570.00   $ 118,015,875.00   $   352,095,445.00  

Expansive        2,567   $        399,094,540.00   $ 200,196,850.00   $   599,291,390.00  

Erosion        2,210   $        469,997,380.00   $ 238,739,605.00   $   708,736,985.00  

Avalanche   -     $   -     $   -     $      -    

Landslide        1,583   $        252,113,410.00   $ 126,325,245.00   $   378,438,655.00  

Rockfall    2   $       423,840.00   $        211,920.00   $  635,760.00  

Unstable Slopes        3,495   $        577,661,430.00   $ 290,440,505.00   $   868,101,935.00  

Potentially Unstable Slopes        5,602   $     1,039,668,820.00   $ 523,988,575.00   $        1,563,657,395.00  

Flooding           962   $        237,526,150.00   $ 119,739,165.00   $   357,265,315.00  

Radio Activity    4   $    8,409,680.00   $     4,245,965.00   $     12,655,645.00  

Ground Water        2,189   $        382,542,850.00   $ 192,979,870.00   $   575,522,720.00  

Methane Seeps    1   $   -     $   -     $      -    

Man-Made    5   $    8,565,890.00   $     4,324,070.00   $     12,889,960.00  

     
MEDIUM 4,282   $     864,943,660   $      439,972,080   $     1,304,915,740  

  18.3% 19.5% 19.0% 19.3% 

          

Debris Fan           532   $        123,133,210.00   $   63,794,785.00   $   186,927,995.00  

Mudflow/Sheetflow   -     $   -     $   -     $      -    

Settlement        1,203   $        257,076,320.00   $ 131,394,475.00   $   388,470,795.00  

Expansive   -     $   -     $   -     $      -    

Erosion        2,338   $        501,833,860.00   $ 257,578,430.00   $   759,412,290.00  

Avalanche   -     $   -     $   -     $      -    

Landslide   -     $   -     $   -     $      -    

Rockfall    7   $   -     $   -     $      -    

Unstable Slopes        1,294   $        218,266,690.00   $ 109,609,320.00   $   327,876,010.00  

Potentially Unstable Slopes        3,568   $        713,011,980.00   $ 361,409,020.00   $        1,074,421,000.00  

Flooding        1,908   $        407,290,250.00   $ 209,098,660.00   $   616,388,910.00  

Radio Activity   -     $   -     $   -     $      -    

Ground Water           709   $        151,531,910.00   $   78,363,175.00   $   229,895,085.00  

Methane Seeps   -     $   -     $   -     $      -    

Man-Made   -     $   -     $   -     $      -    
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 Total Parcel Count Total Market Value ($) Total Content Value  ($) Total Value ($) 

     
LOW 4,360   $         1,055,107,400   $      543,592,195   $     1,598,699,595  

  18.6% 23.7% 23.4% 23.6% 

          

Debris Fan           339   $        155,845,195.00   $   36,083,180.00   $   191,928,375.00  

Mudflow/Sheetflow           746   $        166,756,340.00   $   85,475,395.00   $   252,231,735.00  

Settlement        1,109   $        252,247,690.00   $ 129,673,445.00   $   381,921,135.00  

Expansive           779   $        184,504,720.00   $   94,903,680.00   $   279,408,400.00  

Erosion        3,302   $        792,621,510.00   $ 407,411,445.00   $        1,200,032,955.00  

Avalanche   -     $   -     $   -     $      -    

Landslide   -     $   -     $   -     $      -    

Rockfall   -     $   -     $   -     $      -    

Unstable Slopes           251   $  61,964,800.00   $   31,382,535.00   $     93,347,335.00  

Potentially Unstable Slopes        2,165   $        514,334,800.00   $ 265,654,805.00   $   779,989,605.00  

Flooding        2,938   $        707,101,480.00   $ 363,199,055.00   $        1,070,300,535.00  

Radio Activity   -     $   -     $   -     $      -    

Ground Water        2,192   $        540,345,140.00   $ 277,723,660.00   $   818,068,800.00  

Methane Seeps   -     $   -     $   -     $      -    

Man-Made   -     $   -     $   -     $      -    
 

 Critical Facilities and Infrastructure 

Critical facilities data was overlain with active geohazard zone data to determine the type and number of facilities within 
each risk classification. The Unincorporated county has 5 essential facilities and 127 high potential loss facilities in the 
High in active geohazard areas.  In addition, the County has 11.9 miles of rail and 673.1 miles of life lines within active 
geohazard areas. It is important to note that the railroad is used for Tourism purposes only.  See Table 4-32. 

Table 4-32: Critical Infrastructure with Geohazard Risk 

Geohazard Zone High Medium Low 

Essential Facility                                   5                                    8                                  14  

Police Station                              -                                 -                                 -    

Fire Station                                5                                 5                                 7  

Hospital                              -                                 -                                 -    

Medical Facility                              -                                 -                                 -    

County-Owned                              -                                 -                                   1  

City-Owned                              -                                   2                                 2  

School                              -                                   1                                 4  

High Potential Loss                               127                                220                                210  

Child Care, Licensed                                2                                 1                                 5  

Health Facility, Licensed                              -                                   1                               -    
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Geohazard Zone High Medium Low 

Other Government                              -                                 -                                 -    

Shopping Center                              -                                 -                                 -    

Churches                              -                                   3                                 1  

Archeological                              -                                 -                                 -    

Historical Site                                9                               12                                 8  

Natural Gas Station                                1                               -                                 -    

Natural Gas Well                            115                             203                             196  

Transportation and Lifeline Points                            2,438                             1,733                             1,937  

Airport                              -                                 -                                 -    

Bridge                                8                                 8                               19  

Communication Tower                                3                                 1                                 1  

Power Plant                              -                                 -                                   1  

Primary Substation                              -                                 -                                   1  

Substation                                2                                 7                                 3  

Natural Gas Facility                              19                               19                               23  

Waste Water Facility                              -                                 -                                 -    

Water Dock                              -                                 -                                 -    

Water Well                         2,406                          1,698                          1,889  

Grand Total                            2,570                             1,961                             2,161  

4.7.9.3.1 Lifelines and Geohazards 

Linear utilities and transportation infrastructure would likely suffer considerable damage in during a geohazard event. Due 
to the amount of infrastructure and sensitivity of utility data, linear utilities are difficult to analyze without further 
investigation of individual system components. Table 4-33 provides best available linear utility data and it should be 
assumed that these systems are exposed to breakage and failure. 

Table 4-33: Transportation and Lifelines with Geohazard Risk 

Infrastructure Type (Linear) High Medium Low 

High Potential Loss                        11.9               5.5             12.8  

Railroad                     11.9            5.5          12.8  

Transportation and Lifeline                      673.1           480.6           625.2  

Potable Water Pipeline                     94.3          84.1        125.1  

Sewer Line                     41.6          46.5          98.4  

Transmission Lines                     92.2          57.4          70.6  

Snow Routes                     98.6          66.0          79.4  

Street                   346.4        226.6        251.8  

 Primary Highway                      27.1          16.4          19.8  

 State/County Hwy                      20.1          10.9          19.0  

 Ramp                        0.3            0.5            0.5  

 Major Road                      81.2          54.0          45.5  
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Infrastructure Type (Linear) High Medium Low 

 Local road                    213.7        142.7        165.5  

 Traffic circle                          -                -              0.1  

 Cul-de-sac                        0.0            0.1            0.3  

 4wd Trail                        1.9            0.1            0.0  

 Road, parking area                        0.1            0.2            0.2  

 Driveway                        1.8            1.6            0.9  

 Walkway                        0.1              -                -    

Grand Total                      685.0           486.1           638.0  
 

4.7.10 Future Trends in Development 
La Plata County and the incorporated municipalities regulate development on steep slopes. Development near steep slopes 
would increase the probability of washouts, sloughing, erosion, rockslides and landslide events. Mismanaged intense 
residential and recreational development in sloped areas could increase the frequency of damaging landslides occurring in 
the County. There have been several local amendments to the international codes, including a minimum foundation design 
and a formula to establish the roof snow load based on the elevation of a building site. (La Plata County Hazard Mitigation 
Plan, 2013) 

4.7.11 Summary of Geohazard Issues 
• CR 250 floods with mud and debris almost every year. 
• Slope side of area above Steward and Sawyer Roads near 550 may be unstable and drainage conveyance could be 

an issue as tributaries become more incised.  
• Electra Lake Fire Station is within a geo-hazard area. 
• Debris and slope side sloughing across from Helens Store. 

  




