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Forest 
Service 

managemen
t and 

sediment

• Management can 
increase sediment 
delivery to waterbodies

• Adverse water quality 
and aquatic habitat 
effects

• Near-ubiquitous facet 
of environmental 
analysis



…



Alternative 
conceptual 
approach…back to 
the future…

• 🡪 Contextualize management-induced 
sediment delivery risk relative to natural 
range of variation

• Replication of:
• TMDL conceptual framework
• WATSED/NEZSED cumulative sediment 

analysis

• BUT…
• 🡪 Contextualize as probability 

distribution rather than a threshold 
value

• 🡪 Account for error
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSkmx3BVKWZ9U1Oo

mAEIyfN3SCsEunyW0mdcQ&s



What is the 
natural 

range of 
variation?

• Varies by broad geologic strata
• Substantial research done in Idaho Batholith
• Less research in Belt metasediments

Kirchner et al. 2001



Developed standalone suspended 
sediment distributions
• Sourced peer-reviewed and grey literature
• Completed analysis on unpublished USFS data



Accounting for 
management-in
duced sediment 

delivery

How to quantify:

Geomorphic Roads Assessment 
Inventory Package-Lite

Roads: Assumed large source of 
sediment across BTB MPI 

domain, greatest risk to aquatic 
resources



Can be run across large landscapes 
(10k-100k acre scale)

Flexible across scales:
• Coarse filter accounting and 

risk assessment applications
• Simple functionality for 

management scenario (i.e. 
BMP) comparison

Also provides segment specific 
delivery estimates





How much sediment is too much?

Bjornn and Reiser 1991



Matrix rating category (WCF category) Bull Trout Matrix (1998) Draft Watershed Condition Factor (2023) for 
Roads and Recreation

FA 
(Functioning Properly)

In concept, indicators in a watershed are 
“functioning appropriately” when they maintain 
strong and significant populations that are 
interconnected and promote recovery of a 
proposed or listed species or its critical habitat to a 
status that will provide self-sustaining and 
self-regulating populations.

The amount of surface erosion attributed to roads 
and trails, impacts of stream crossings on aquatic 
passage and infrastructure resiliency, and 
proximity and management of developed and 
dispersed recreation within a watershed indicate 
the hydrologic regime is substantially intact and 
unaltered and is essentially functioning properly.
 
[quantitative ranking:  GRAIP-Lite erosion <10% 
of background]

FAR 
(Functioning at Risk)

… provide for persistence of the species but in 
more isolated populations and may not promote 
recovery of a proposed or listed species or its 
habitat without active or passive restoration 
efforts.

… the hydrologic regime is moderately altered
 
[quantitative ranking:  GRAIP-Lite erosion 
10–30% of background]

FUR 
(Impaired Function)

… suggests the proposed or listed species 
continues to be absent from historical habitat, or is 
rare or being maintained at a low population level; 
although the habitat may maintain the species at 
this low persistence level, active restoration is 
needed to begin recovery of the species.

… the hydrologic regime
is extensively altered
[quantitative ranking:  GRAIP-Lite erosion >30% 
of background]



Rationale

Direct parallel with Watershed Condition Framework 
approach

Informed by peer reviewed literature and 
professional judgement of FS research hydrologists

Anecdotal evidence of effective application of similar 
benchmarks utilizing the same conceptual 
framework
Conservative starting point

Statistical support from an effect size perspective

Opportunities for future modification





Summary

• “Fresh take” on longstanding conceptual 
model for evaluating management-induced 
sediment delivery effects

• Used probability distributions rather than 
thresholds

• Accounted for error
• Improvement on existing framework used for 

coarse-filter ESA consultation
• Multi-scale application opportunities



Questions?

james.efta@usda.gov
joshua.l.erickson@usda.gov


