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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
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Alternative
conceptual
approach...back to
the future...

e [] Contextualize management-induced
sediment delivery risk relative to natural
range of variation
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» Replication of:
 TMDL conceptual framework

« WATSED/NEZSED cumulative sediment
analysis

 BUT...

e [] Contextualize as probability
distribution rather than a threshold
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e (] Account for error
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Kirchner et al. 2001
 Varies by broad geologic strata

e Substantial research done in Idaho Batholith
e Less research in Belt metasediments




Developed standalone suspended
sediment distributions

» Sourced peer-reviewed and grey literature
* Completed analysis on unpublished USFS data
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Accounting for
management-in
duced sediment

delivery

Roads: Assumed large source of
sediment across BTB MPI
domain, greatest risk to aquatic
resources

How to quantify:

Geomorphic Roads Assessment
Inventory Package-Lite



v B8 GRAIP_Lite | US Forest Service I X = = E

€« =2 C 25 research.fs.usda.gov/rmrs/projects/graiplite g £}

B windows 10 Migrati... §8 Chief Information O... [J Bookmarks bar M Gmail @B YouTube %@ Maps @ gwavr! @ Montana Beaver W... @ National Forest Plan... @ Streamflow in a Cha...

EE An official website of the United States government Here's how you know v

USDA

[L-‘(.tiT SER ‘.\r.

U S Forest Service
. 4 U.S. DEPARTMENT OF AGRICULTURE RESEARGH & DEUEL GPWEN |

Forest Service Home Inside the Forest Service = About the Agency

Rocky Mountain Research Station R&D MENU = [EIEHENVES Q

Home Research v Products v News v About v People

w : ' f s ty | )
£ AR R 1.4.;-,,;1,.;,,‘,_' i iy ‘ ."“ e Can be run across large landscapes
. ,.; ' | (10k-100k acre scale) <
GRAIP_Lite | Mﬁ s w

Also provides segment specific

.

b XN . 2 delivery estimates

’ ' A streamlined and efficient tool to _

" | predict road sediment impacts across ol LG g ey Sk R R :
'_;..-. we  Wwatersheds and larger areas when field - BT, = T W R s Flexible across scales:
B C2asie e BRI S S S e N - Coarse filter accounting and
9" N AL L N L T <o W ] ) .
3 R R A 1 o T St 2 it S risk assessment applications
5 Ty Ay AN A R P Tn >, « Simple functionality for

S AN PR management scenario (i.e.
: ot o BMP) Comparlson
AL et

3 : : X
‘ g S, 2 ; ;.p & .t...‘\";gx d’ ".‘ — . - W w
7o L' E ot e Vo Nl - r\ -
- b e i B o, - g - - N . ~ '
Iroa. N YORTE _--’.‘.3_'-?: Ry . -~ .?':m'fl o x’*s&



Sediment Indicator

Road Density Sediment Delivery Erosion Context Ratings

* Higher Density = greater road » Alternatives that are more » Sediment delivery with + Knowing that we are
related sediment. focused on the cons of associated road context is accounting for error,

* Treats all roads equal! road density: GRAIP, great but what about the determine ratings based

* Quick and Easy. GRAIP-Lite, WEPP. natural context on changes in proportion.

 Miss out on the variability of * GRAIP and WEPP are (sedimentary, till, granitics, + Not perfect but will help
design, location and intensive data collection. etc). with uncertainty and
maintenance practices. * GRAIP-Lite can split the » Comparing road vs understanding context!

middle. natural proptions might

help with this context.

C i i istributi of TSS (tons/mi2/yr) by Geology FA: 52.7%, FAR: 4 FUR: 1.1%
Graniic Mean 1241 L s - L
Sedimentary Mean 9.04

08

NDHPlus
1| Maintenance Level 06 X
Orignal point estimate = 0.0988

I ——
Geology

density

Granitic
B sedmentary 0.0 01 02 03 04

Probabilities from the Posterior Predictive Distribution:
FA: 0.8%, ).5%, FUR: 58.7%

IX] 10 100 1000 10000 >

Base Erosion (tons/m#/yr)

02 04 06
Proportion of Road Surface Erosion to Background Erosion Rates



HABITAT REQUIREMENTS
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FIGURE 4,9.—Relation between embryo survwal and percentage of substrate particles
smaller than 6.35 mm for several salmonid species. Chinook salmon and steelhead data are
rom Tappel and Bjornn (1983); the others are from Irving and Bjoran (1984). Curves were
ed to the data by exponentia! equations. Squares indicate mean values and dots denote

Weidiabepticates: Bjornn and Reiser 1991

Restomtlon Ecology
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REVIEW ARTICLE

Linkages between unpaved forest roads and streambed
sediment: why context matters in directing road
restoration

Robert Al-Chokhachy'?, Tom A. Black®, Cameron Thomas*, Charles H. Luce?, Bruce Rieman®,
Richard Cissel®, Anne Carlson®, Shane Hendrickson’, Eric K. Archer®, Jeff L. Kershner'

Unpaved forest roads remain a pervasive disturbance on public lands and mitigating sediment from road networks remains a
priority for management agencies. Restoring roaded landscapes is becoming increasingly important for many native coldwater
fishes that disproportionately rely on public lands for persistence. However, effectively targeting restoration opportunities
requires a comprehensive understanding of the effects of roads across different ecosystems. Here, we combine a review and
a field study to evaluate the status of knowledge supporting the conceptual framework linking unpaved forest roads with
streambed sediment. Through our review, we specifically focused on those studies linking measures of the density of forest roads
or sediment delivery with empirical streambed sediment measures. Our field study provides an example of a targeted effort
of linking spatially explicit estimates of sediment production with measures of streambed sediment. Surprisingly. our review
uncovered few studies (n = 8) that empirically tested the conceptual framework linking unpaved forest roads and streambed
sediment, and the results varied considerably. Field results generally supported the conceptual model that unpaved forest roads
can control streambed sediment quality, but demonstrated high-spatial variability in the effects of forest roads on streambed
sediment and the need to address hotspots of sediment sources. The importance of context in the effects of forest roads is
apparent in both our review and field data, suggesting the need for in situ studies to avoid misdirected restoration actions.

Key words: restoration, road density, sediment production, streambed sediment




Draft Watershed Condition Factor (2023) for
Roads and Recreation

Matrix rating category (WCF category) |Bull Trout Matrix (1998)

|
(Functioning Properly)

FAR

(Functioning at Risk)

FUR
(Impaired Function)

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.

... 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.

... 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 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]

... the hydrologic regime is moderately altered

[quantitative ranking: GRAIP-Lite erosion
10-30% of background]

... the hydrologic regime

is extensively altered

[quantitative ranking: GRAIP-Lite erosion >30%
of background]



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
framewaork

Rat| onNna | e Conservative starting point

Statistical support from an effect size perspective

Opportunities for future modification
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Summary

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

« Used probabillity 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




