
Streams & Fish τa 
CŀƳƛƭȅΩǎ WƻǳǊƴŜȅ

By:
Dave Bugni, P.E., S.E. (retired)

OTFS, Chair
Bugni Forest & Tree Farm
Clackamas River Basin Council, Past-chair

OTFS Annual Meeting

November 15, 2025



What we 
will cover:

ÅhǳǊ ŦŀƳƛƭȅΩǎ ƧƻǳǊƴŜȅ ǿƛǘƘ ǿŀǘŜǊ ŀǎ ǇŀǊǘ 
of a working forest

ÅOur microhydroelectricfacility

ÅCulverts (why they can sometimes be a 
problem) & how we addressed them

ÅEngineered log jams ςhow we built 
them

ÅSpawning gravels ςhow we placed them

ÅTrees, water quality & stream 
temperatures ςwhat we do

ÅFunding sources & costs for restoration 
projects ςhow we paid for all this

ÅReferences for further reading & viewing

Examples drawn from Suter Creek, a 
Medium/Large (very common size in our basin), 
type SSBTstream



hǳǊ ŦŀƳƛƭȅΩǎ ƧƻǳǊƴŜȅ ǿƛǘƘ ǿŀǘŜǊ

Fish habitat restoration Wetland restoration

Water quality assessing Power production

Stream temp 
monitoring

Nutrient 
enrichments



More about our microhydroelectric 
operation: 1.5 kW & 4.4 kW induction 
ƳŀŎƘƛƴŜǎ όǇǳƳǇǎ ŀǎ ǘǳǊōƛƴŜǎύΣ псΩ ƘŜŀŘΣ 
млέ ŘƛŀΦ Ȅ трлΩ ǇŜƴǎǘƻŎƪΣ ǎƛƴŎŜ нллу

1 2

3



Why do we do fish habitat restoration projects? 
To keep our waters connected, complex, cool & clean, via:

1) Providing fish passage (Connected)

(2) ς сΩ-лέ ŘƛŀΦ ŎǳƭǾŜǊǘ ǊŜǇƭŀŎŜƳŜƴǘ ǿƛǘƘ ƴŜǿ ōǊƛŘƎŜ ŀƭƻƴƎ /ƭŀǳǎŜƴ wŘΦ ŀǘ {ǳǘŜǊ /ǊŜŜƪΣ 
August 2016, Contractor: Pacific Bridge & Construction, Funder: Portland General Electric

BEFORE AFTER

2014 2018

Over 5 miles of stream opened to anadromy.



2) Creating complexity (e.g. pools, alcoves, diverse flows & currents) & 
dissipating hydraulic (kinetic) energy in an otherwise simplified reach

Suter Creek ς log placements in 2014, photo January 2022

Ample cover for fish rearing 
& creates deep pools

Historically, quantity of wood in streams 
was much greater than today ς biota of 
forested ecosystems evolved in, and 
adapted to, these features.



3) Cool waters: Why are trees & tree 
canopies important?

Where practicable, we must do what 
we can to increase tree canopy 
coverage of creeks to minimize 
summer stream temperatures.

LǘΩǎ ŀƭƭ ŀōƻǳǘ ǎǘǊŜŀƳ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ōŀƴƪ 
stabilization, cover, future large wood and nutrients 
for aquatic insects (falling leaves, down wood, etc.)

Clackamas River Basin

Stream temperatures: 
7-day average of daily 
maximums (oC)

Clackamas River

(38 ς 50o F)

(79 ς 83o F)

Salmonids begin to become 
stressed above about 20o C (68o F) 
and temperatures become lethal 
above about 25o C (77o F)

Oregon City

Timothy 
Lake

Olallie Lake



Tree Canopy Restoration

April 2016 (planted February 2016) April 2024

/ƭŀŎƪŀƳŀǎ wƛǾŜǊ .ŀǎƛƴ /ƻǳƴŎƛƭΩǎ ά{ƘŀŘŜ hǳǊ {ǘǊŜŀƳǎέ ǇǊƻƎǊŀƳΣ ŦǳƴŘŜŘ ōȅ tƻǊǘƭŀƴŘ DŜƴŜǊŀƭ 9ƭŜŎǘǊƛŎ

Extensive patches of invasive 
reed canary grass & blackberry 
initially treated in 2015

17 species of native trees & shrubs (5,750 total) planted over a 
ǎǘǊŜŀƳ ƭŜƴƎǘƘ ƻŦ мΣуссΩ ϧ нΦму ŀŎǊŜǎ ǇƭŀƴǘŜŘ ό{ǳǘŜǊ /ǊŜŜƪύ ƛƴ нлмсΣ 
several thousand more planted since, including sedges, rushes and 
grasses (ongoing work by our family).

Flora species diversity:

Suter Creek

August 2025



Fish Passage Barriers (Culverts, mainly)

Culvert barriers to 
fish passage (partial 
to complete), typ.

Lower & Middle sections 
of the Clackamas River 
basin shown

Gladstone

Eagle Creek

Estacada



Culverts (temporary or permanent)

5ŜǎƛƎƴ ϧ ŎƻƴǎǘǊǳŎǘƛƻƴ Ŏƻǎǘ ŀōƻǳǘ ϷолпΣлллΣ мтΩ-лέ ŎƭŜŀǊ ǎǇŀƴΣ ммΩ-нέ 
rise (pipe-arch culvert) with stream simulation, PFA design criteria, 
permanent, private timber company logging road (completed in 2022)

OLD
NEW

сΩ-лέ ŘƛŀƳŜǘŜǊ ŎƻƳǇƭŜǘŜ ōŀǊǊƛŜǊ ǘƻ 
ŦƛǎƘ ǇŀǎǎŀƎŜΣ ƛƴǎǘŀƭƭŜŘ Ғ мфтн

Little Eagle Creek Culvert Upgrade 
per Private Forest Accord (PFA)

Perched about 2 feet

Coho redd found 
within culvert gravels 
November 2024



How Nature does large wood jams :
Lookout Cr., HJ Andrews Exp. 
Forest, Willamette NF, 2011

Diamond Cr., 
Willamette NF, 2019 

Lowe Cr., Mt. Hood NF, 2019

Eagle Cr., Salmon-
Huckleberry Wilderness, 
2019


