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Roads built
from soil
and rock

Performance
based on
how they
handle
water




* Water drives
environmental
impacts

* Forest Practice
Rules focus on
impacts to
streams

Clean Water,

ESA fish,
Stewardship




Hydrolggy Con‘cepts:
Water Cycle
Water Pathways
Weather - Climate
Soil Profiles

Road Drainage




The Water Cycle

5. Transpartation
E

5. Transpnrtatin
= 2 'S ‘

4, Condensation

7. Depositig
g
'y

T

3. Sublimation

*! 21. Evaporation

il

L Al

F
8. £
.l

8. Percolation
49, Groundwater Flow

1. F suporaton & B 2 Tramgaratos & S 1 Gublimaton & B 4. Corslivnoatan A e 5 Trarmpestaton & b B POt & e 7. Depoaion & hae I Rt i B Sertsow Sow A T e, 10 Plant spisls A maler
b of 1lsle iof malies o ey o3 ] sl Py ey ] s e ke e gl ] Weal Py, by Bor e ol sadderesloe mmpprrrwd ol ey Laiir ] nifpiae Rk, s [
o ) e ey g e el e o [ nallad) changes g (g charsprs ] el gy i A, Y ey W 8 g | iy, P igremars] Frpe g of maber 1 P it o ol
i gl Cn s riz FEToRstEre i e wEpew [ g busch v & e s Serough B N [T changes o o8 (1 e wries e Grendasie el ko Omly 15
.ﬁ..lh'm|."'|'.l bl all (G o 2l il P Bt ik i bt Thed e o ) A ke, Tk, Sl Sl | wriPuinall el Paviailataw A Por e 0 it amidi’ ol mad W il
ere) o respoeaied o mrler b prder, B Fer b e n wen  begn e B o] e bl Ul sverge sl wrnsgh Bar o el of maier proured 0 Epafers. The drgwr, g L by
L ] rore oy remnpre eio e [T -y ] D 33 mchery [FE0 e of e, Then oo purd Ter ol preng e rrary reburs o e o k. The
T SORE E I B e el FE, WD el R R O Ol ok S i O RarincE i R, oF ARG R A

il ey Lol Eall il g arimarsl] vagids, wrburry el wyrrilicaly ey rl Far pernta] ook ey e
W e on e s T, ek ]




/
Precipitation

* Forms:
Rain
Snow
Hail, Fog drip...
* Amount - “Area-inches”
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Vegetation

Pathways

o ET

* or Evapo-
Transpiration

* Evaporation - passive
* Transpiration - active

* ET is combined
amount

water evaparates
from leaf surface

"_'l‘l

water travels
through plant

by roats




Infiltration

Overland flow

Sub-surface
flow & Piping
Exfiltration

Soil Pathways

Interception of

Salurated
gverland
flow
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Soil Profiles

Surface organic layer A. Shallow Soil
critical to infiltration

Cut bank

Sub-surface flow drives
lateral movement

: ROAD SURFACE
Soil depth affects road N
REGOLITH
hydrology
C. Gravel terrace B. Deep Soil
Cut bank
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Weather & Climate

Weather = Short term
conditions

Climate = Long-term average

“On cable TV they have a
weather channel. We had
something like that where I
grew up. We called it a window” 32 -




“~ Northwest

Washington

* Climate - wet
* Rainfall intensity - low

* Dry(er) summers

Sedro Woolley data
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Precip. in NW Washington
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Operating Seasons

Q: What do you call a day of rain after five dry days?
Soil conditions depend on short & long term precip.
Fall - precip M, storage L-H
Winter - precip H (occasional dry periods), storage H
Spring — precip M, storage H-M
Summer - precip L, storage L

Profile? — precip, trans, moisture storage
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- Logging
effects — soil

Disturbance of
surface layer

Soil compaction
(mainly fine soils)

Change in surface
topography

Controllable by Best Management Practices (“BMP”s)
Logging method, care, soil moisture
Clearcut = “Parking lot”?



Logging effects — canopy removal

® (Clearcut reduces ET for 10-
20 years

* Percent of annual input
* Low flows increase e
* Flood effects minimal

o Trees: “Nature’s umbrella’?
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/ Road effects

Canopy removal plus:
Surface runoft

Interception of shallow
subsurface flow

Road networks can
accumulate to affect
stream flow




\_//
Road Ideal:
“Hydrologic transparency”

Road allows unrestrained movement of streams, seeps
and surface water.

Also other watershed materials (sediment, wood, fish
and animals)

“A rainy day is the perfect time for a walk in the
woods...” Rachel Carson

...or to drive your logging road!
Add photo?
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Tribal ‘TFW’ Programs

* Technical assistance
» Support forests over development

* Salmon streams lined by small
ownerships

* Tribes involved in FPA process
* Cooperate to improve forests and

fish habitat

* SRSC works in Skagit and Samish
* Other tribes and groups
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