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USMP Rating Form -
Slope Hazard Rating

Relative Hazard Evaluation
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Slope Types

• Hazard Criteria for Landslides
• Thaw Stability (permafrost, ice lens melting)
• How often is movement requiring maint.?
• How much & often is movement occurring?

• Hazard Criteria for Rockfall
• How often is maint. required to visit the slope?
• How bad is the slope’s geology?

• Common Hazard Factors (both slope types)
• Water (ability to drain), water (precip.), and hazard size
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I. All - Slope Drainage

• Ability for the materials to be free
draining.
• Results may vary by the time of the year,

check for slope staining 

3 points Well Drained. Slope appears dry or well drained; surface runoff well controlled; 
slope is dry hours after rain events.

9 points Moderately Well Drained. Water is intermittently on slope; moderately well 
drained; surface runoff moderately controlled; slope is dry days after rain events.

27 points Moderately Poorly Drained. Water usually on slope; poorly drained; surface runoff 
poorly controlled; slope is still wet a week or two following rain events, but may dry 
during prolonged dry spells.

81 points Poorly Drained. Water always on slope; very poorly drained; or surface water 
runoff control not present.
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J. All – Annual Rainfall

3 points 0‐10 inches of rain annually
9 points 10‐30 inches of rain annually
27 points 30‐60 inches of rain annually
81 points 60+ inches of rain annually

95”

39”
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K. All – Slope Height

3 points 25 feet
9 points 50 feet
27 points 75 feet
81 points 100 feet

• Height recorded in Site Information

• Calculated

݁ݎ݋ܿܵ ൌ 3௫	ሺmax 100ሻ;
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K. All – Slope Height

݁ݎ݋ܿܵ ൌ 3௫	ሺmax 100ሻ;

ݔ ൌ
݄ݐ݈݃݊݁	݈ܽ݅ݔܽ	ݎ݋	ݐ݄݄݃݅݁	݁݌݋݈ݏ

25
Example:
Rock slope is measured as 56’ high.
What is the score?

ݔ ൌ
56
25 ൌ 2.24

score	ൌ	3ଶ.ଶସ ൌ ݏݐ݌	12
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L. LS – Thaw Stability

• Melting permafrost becomes unstable, 
creating rough and wavy driving surface

• Ice lenses in high elevations in lower 48 
may also create issues

• Performance of road a strong indicator

If in lower 48 and not in very 
high elevations, rate as ‘Thaw 
Stable’ ‐ 3
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L. LS – Thaw Stability
3 points Unfrozen / Thaw Stable. Soil may be coarse‐ or fine‐grained.  No ice is visible with 

the naked eye but if present, it does not occupy space in excess of the original voids.  
These soils are usually thaw‐stable. No thaw unstable slopes should be rated in this 
category

9 points Slightly Thaw Unstable. Soil is coarse‐grained.  Ice occupies space equal to, or in 
excess of, the original voids. It is present as crystals or lenses visible with the naked 
eye.  These soils may be thaw‐unstable depending on soil density. Few thaw unstable 
slopes should be rated in this subcategory.

27 points Moderately Thaw Unstable. Soil is fine‐grained. Ice occupies space equal to, or in 
excess of the original voids and is present as crystals or lenses visible with the naked 
eye.  These soils are typically thaw‐unstable.  Most thaw unstable slopes are rated in 
this category based on relative performance of the roadway.

81 points Highly Thaw Unstable. Soil layers contain significant quantities of ice well in excess 
of the original void space.  The ice is readily visible with the naked eye and is 
present as large lenses or as separate ice layers. These materials are highly thaw‐
unstable.  Any embankment sections with characteristics indicating a likelihood or 
history of rapid failure or severe displacement due to the presence of thaw unstable 
materials should be rated in this subcategory.6/23/2017 Not for Distribution, for Personal Use by Attendee Only 29



L. LS – Thaw Stability
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M. LS – Maint. Frequency

• Maintenance Frequency 
• Poses frequent hazard to agency 

personnel
• Actions may be deferred, increasing 

hazard to public
• Costs increase
• May have to make judgements when 

records don’t exist
• Category marks both escalating efforts 

and frequency

6/23/2017 Not for Distribution, for Personal Use by Attendee Only 34



M. LS – Maint. Frequency
3 points Every 10 years. Events requiring maintenance intervention are 

relatively rare or nonrecurring and/or the repair activities can 
typically be completed using standard equipment with minimal 
impacts to traffic flow.

9 points Every 5 years. Maintenance intervention is required occasionally 
and/or the repair activities can usually be completed in less than a 
day using standard equipment but traffic flow is reduced and 
flagging is required.

27 points Every 2 years.  Maintenance action is routinely required and/or the 
repair activities require non-standard equipment or more than one 
day to complete; or the traffic flow is significantly impeded for more 
than a day and flagging is required.

81 points Every year. Maintenance is required one or more times per year or 
wherever major events have occurred requiring several days to 
restore traffic. This category also applies if an outside contractor is 
required.
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N. LS – Movement History

• Movement rate per event and their 
frequency relate to public hazard

• High rates more likely to create 
unanticipated roadway conditions, 
increasing public hazard

• Involve maintenance personnel, if 
possible, as it is difficult to accurately 
assess rates from single visit
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N. LS – Movement History
3 points Minor movement or sporadic creep. The rate of movement is low and non-

continuous.  Pavement disturbance is minor on an annual basis and maintenance 
requirements are minimal and carried out as a scheduled activity.

9 points Up to 1 inch annually or steady annual creep. The rate of movement is low but 
continuous.  Roadway maintenance is routinely required to avoid road closures but 
maintenance action can generally be on a scheduled basis.

27 points Up to 3 inches per event, one event per year. The rate of movement is moderately 
high.  Events occurring more than twice a year that require immediate and 
unscheduled maintenance are a persistent maintenance problem.

81 points >3 inches per event, >6 inches annually, or more than 1 event per year (includes all 
debris flows). The rate of movement is high with significant roadway disturbance 
developing quickly.  Aggressive, unscheduled maintenance intervention is 
required to maintain traffic flow and correct unsafe conditions.
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O. RF – Maint. Frequency

• Indicator of rockfall activity and long-
term costs

• Indicates relative hazard to the public

• If your agency does not patrol for 
rockfall, use judgement informed by 
maintenance experience, when 
possible
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P., Q., R., S. RF – Geologic 
Character
• One of two categories

• Case 1
• Occur as a result of movement along 

joints/faults/foliation/bedding/fractures -
discontinuities

• Typically hard rock

• Case 2
• Differential erosion or oversteepening is 

the primary failure mode
• Typically bedded soft rock, glacial till, 

talus

Both failure modes present? 
Uncertain? Rate both and high 
score combination ‘wins’.
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P. RF – C1 Structural Condition

• Discontinuities control failures in hard 
rock

• Orientation and persistence factor into 
rockfall potential, volume, and size

3 points Joints with favorable orientations. Slope contains jointed rock with no adversely oriented joints.

9 points Joints with random (both favorable and unfavorable) orientations. Slope contains randomly 
oriented joints creating a variable pattern. The slope is likely to have some scattered blocks 
with adversely oriented joints, but no dominant adverse pattern is present.

27 points Joints w/ Adverse Orientations - Discontinuous. Rock slope exhibits a prominent joint pattern 
with an adverse orientation. These features have less than 10 feet of continuous length.

81 points Joints w/ Adverse Orientations - Continuous. Rock slope exhibits a dominant joint pattern with 
an adverse orientation and a length greater than 10 feet.
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Q. RF – C1 Rock Friction
• High friction to low friction

• Can be difficult to judge
• Roughly corresponds to JRC (Joint 

Roughness Coefficient), Joint Aperture, 
Weathering, Infilling 

3 points Rough. Irregular. The surface of the joints are rough and the joint planes are irregular enough to 
cause interlocking.

9 points Undulating Macro. Rough but without the interlocking ability.

27 points Planar. Macro smooth and micro rough joint surfaces. Friction is derived strictly from the 
roughness of the rock surface.

81 points Clay Infilling, Open, or Slickensides. Low friction materials separate the rock surfaces, negating 
any micro or macro roughness of the joint surfaces. Slickensided joints also have a lower friction 
angle, and belong in this category.
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Q. RF – C1 Rock Friction
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R. RF – C2 Structural Condition
• Common in 

• Layered units
• Easily erodible
• Highly variable (breccias, conglomerates,

limestone w/ dissolution features, till, etc.)

3 points Few Differential Erosion Features.  Minor differential erosion features that are not distributed 
throughout the slope.

9 points Occasional Differential Erosion Features. Minor differential erosion features that are widely 
distributed throughout the slope.

27 points Many Differential Erosion Features. Differential erosion features that are large and numerous 
throughout the slope

81 points Major Differential Erosion Features. Severe cases such as dangerous erosion-created 
overhangs, or significantly oversteepened soil/rock slopes or talus slopes.
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S. RF – C2 Rate Difference

3 points Small Difference. Erosion features take many years to develop. Slopes that are near equilibrium 
with their environment are covered by this category..

9 points Moderate Difference. The difference in erosion rates allows erosion features to develop over a 
period of a few years.

27 points Large Difference. The difference in erosion rates allows noticeable changes in the slope to 
develop annually

81 points Extreme Difference. The difference in erosion rates allows rapid and continuous development 
of erosion features..
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Total Hazard Scores

• For Landslides: add categories
A, B, C (first page), I, J, K, L, M, N

• For Rockfall, add categories,
D, E, F (first page), I, J, K, O, & max of 
(P+Q or R+S)

• Progress onto next round of ratings…Risk Ratings
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