
Appendix E 
Conceptual Designs 

Conceptual Designs (0%) were developed for 10 project sites on Abernathy and Germany 
Creeks. The ten conceptual designs were developed in accordance with benefits to fish 
(prioritization scores), project design interdependencies, and landowner willingness.
Each of the projects has distinct goals that form the basis for each design.  

Conceptual designs are provided in this appendix for the following projects:
1. Abernathy 1A- lower drainage
2. Abernathy 2A- lower drainage
3. Abernathy 9A- mid/upper drainage  
4. Abernathy 9F- mid/upper drainage 
5. Abernathy 9G- mid/upper drainage 
6. Abernathy 10A- mid/upper drainage 
7. Abernathy 10B- mid/upper drainage 
8. Germany 2A- lower drainage   
9. Germany 2B- lower drainage   
10. Germany 2C- lower drainage   

Project opportunities and project types were identified in section 4.2 in the main 
document. The ten project sites identified here include different project types, which have 
been previously defined. Additional detail is provided here to support interpretation of 
the concept design figures. 

� Riparian preservation and enhancement can be implemented through buying land, 
encouraging easements, native plantings and seeding, and controlling invasive 
species.

o Native plantings include containerized conifers, willows, shrubs and forbs
o Native seed mixes will be used and the site will be prepared 
o A combination of mechanical, herbicide and vegetative methods (competitive 

seed mix’s and shading) will be used in order to control invasive species 
� LWD enhancement can be implemented using hand crews to fall timber and 

placement of different ELJ log structures and root wads. 

o Individual pieces of LWD will be cut using hand fall methods; jams will be 
created when possible in order to maximize habitat creation. Individual pieces 
of wood will be generated from the existing understory or be transported (if 
no wood is available). Most of the current understory consists of hardwoods, 
including alder in maple.  

o Engineered Log Jams (ELJ’s) structures are based on the premise that large 
jams occurred historically in these watersheds and that these jams promoted 
local scour, sediment accumulation and physical dynamism. ELJ’s must be 
engineered in order to gain the correct position, height, angle, size and 
appropriate materials. In general large timbers (> 36 dbh) that are interlocking 
and anchored sufficiently are used in ELJ’s. Designs of these structures are 
based on site specific physical characteristics, including geomorphology, 
hydraulics and hydrology.



o Placement of ELJ structures for the conceptual designs is based on re-
activating side channels (raise water surface elevations) and promoting 
localized physical dynamism. In general a 100 ft spacing was used to promote 
physical dynamism, while ELJ’s were strategically located on sites that 
required side-channel reactivation 

� Bank stabilization strategies can be developed using hard (rock) and soft (vegetation) 
engineering techniques used in concert with riparian enhancement. 

o Bank stabilization strategies will use hard (rip-rap) and soft (bioengineering) 
methods along with erosion control fabric and securing the toe of the slope 
with LWD. The primary goal of stabilization is to secure the toe of the slope 
and to provide vegetative cover to eliminate future erosion. Proven methods 
include combining vegetation including willows and containerized plantings 
with rip-rap and other hard structures that can be secured. Local scour must 
also be accounted for when placing rip-rap along the toe of the slope. These 
approaches must be engineered.

� Side channel creation/restoration will be developed using strategic placement of ELJ 
structures in the main channel to redirect flows, placement of LWD structures in the 
side channel, and excavation at the confluence of the main channel and if necessary 
within the side channel. 

o Side channel creation includes engineering and non-engineering strategies in 
order to reactivate channels that have been historically connected to the 
main channel 

o Additions of LWD to the side channel and ELJ’s to the main channel will help 
to promote connectivity. Selective grading will occur along the side 
channels, and at the entrance and exits to the main channel, in order to 
facilitate connectivity.  

Each of the conceptual designs provides the project location, the type of project, project 
details and costs. Project costs were adjusted to include a greater breakdown of cost 
details. Although the overall cost (Appendix C) has not changed, the unit costs have been 
adjusted in order to satisfy the additional details; the unit costs are thus not the same as 
the main document and Appendix C.  

Each of the above projects corresponds to three (3) specific regions on Abernathy and 
Germany Creeks, including lower Abernathy (Abernathy 1 and 2), lower Germany 
(Germany 2A, 2B and 2C), and the mid/upper region of Abernathy (Abernathy 9A, 9F 
and 9G and 10A and 10B). The lower region on both Abernathy and Germany Creeks are 
tidally influenced, have low gradients and are depositional in nature. Many of these areas 
have been dramatically impacted by invasive species. Overall, the channel has been 
confined by highway crossings and bridges. Higher in the drainages, there are excellent 
opportunities to improve main and side channel habitat complexity, spawning and rearing 
conditions as well as refugia; LWD inputs can assist with aiding in habitat recovery.

As part of the conceptual designs the following information has been provided on each of 
the design sheets where applicable:  



� All Project Types:  Cost for Engineering Design, Permitting, Administration, and Site 
Preparation/ Mobilization/ Access 

o A percentage of 19% of the total was used
o Engineering Design= 14%,  Permitting = 3% and Administration= 2% 
o Site Preparation/ Mobilization/Access = Lump Sum by project type 

� LWD Enhancement   

o Costs per mile 
o Used to enhance main and side channel through hand-falling and mechanical 

methods  
� Engineered Log Jams 

o Costs per structure
o Hydrologic, geomorphic and hydraulic analysis completed prior to 

construction
o Locations in main channel to promote habitat complexity and to reactivate 

side-channels, respectively 
� Side Channel Creation

o Costs per acre
o Side channel entry and exit points relative to the main channel  
o LWD source (existing riparian or imported) 
o Locations of selective grading  

� Riparian Planting and Invasive Species Control 

o Costs per acre
o Planting materials (e.g. Conifer and willow containerized plantings, Native 

Seed Mixes, etc. ) 
o Invasive species control strategy 

� Streambank Stabilization  

o Costs per linear foot 
o Bioengineering (vegetation) or hard (rip-rap) strategies 
o LWD utilization to support the toe of the slope  
o Erosion control methods  



Abernathy 1-A (excerpt from pg. 21 of main report) 

Abernathy Creek (Abernathy 1). This project would occur at the top of reach 1 and would 
improve an existing off channel (large alcove) habitat through the use of LWD inputs to 
activate the side channel. In general, this area lacks cover to shield juveniles from 
predation and warm water temperatures.  This project should use ELJ structures to help 
divert the water, to raise the channel bed and to help with inundation of the adjacent 
floodplain. The ELJ structures should provide juvenile rearing habitat at all water levels.

1. Type of Project 
� Engineered Log Jam (1 structure) 

2. Potential Causal Factors  
� Lack of upstream LWD inputs  
� Channel morphological complexity has been reduced due to changes to 

hydrology, sediment and LWD inputs  
3. Limiting Conditions   

� Habitat diversity 
� Key habitat quantity 

4. Constraints
� None

Description Tier Species
Pop
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

Abernathy 1: mouth 
to slackwater (rm 
0.16) 1 Chinook C M Fry Colonization 0.9 Channel Stability

Prespawn Migrant 0.1 Temperature
0-Age Active Rearing 3 Habitat Diversity

Coho C H 0-Age Inactive Rearing 26.9 Habitat Diversity
0-Age Active Rearing 36.4 Habitat Diversity
1-Age Active Rearing 9.3 Habitat Diversity

Wsteelhead P L 0-Age Active Rearing 29.4 Habitat Diversity
Fry Colonization 5.7 Habitat Diversity
1-Age Active Rearing 20 Habitat Diversity

Chum P H Egg Incubation 44.5 Sediment Load
Prespawn Holding 43.2 Habitat Diversity
Spawning 8.4 Habitat Diversity
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Abernathy 1A - Conceptual Design

NOTES/DESCRIPTION DETAILS
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* Source- Restoration of Puget Sound Rivers (2003) 

Engineered Log Jam

�ELJ

Main Channel

3. Construct 1 ELJ structure along the main channel with at RM 0.1. Structure
should be anchored appropriately.
4. Further investigation related to hydrology (water surface elevations),
geomorphology (sediment) and hydraulics (velocities) should be conducted to
support ELJ design.

COSTS

Figure E1

1. Low LWD densities and an inaccessible side channel is limiting habitat
diversity.
2. The objective of this project is to improve existing off channel (large alcove)
habitat through the use of LWD inputs to activate the side channel.



Abernathy 2-A (excerpt from pg. 21 of main report) 

Abernathy Creek (Abernathy 2). Abernathy 2 could benefit from approximately 8 ELJs 
throughout the mainstem and side-channels to increase cover, scour, channel complexity 
and rearing habitat for downstream migrants and for Columbia River migrants (primarily 
juveniles but some adults as well) who use Abernathy as a stop over.  The ELJs would 
need to be engineered to withstand the water elevation changes resulting from tidal 
influence (consider using pilings to anchor the jams). This is a tidally influenced area and 
is an important transitional area for many species.  

1. Type of Project 
� Engineered Log Jams (8 structures) 
� Riparian Enhancement 

� Plant with native species and treat invasive plant species  
2. Potential Causal Factors  

� Lack of upstream LWD inputs  
� Channel confinement limits floodplain inundation 

3. Limiting Conditions   
� Habitat diversity 
� Key habitat quantity 

4. Constraints
� None

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

slackwater to 
Cameron Cr (rm 0.56) 1 Chinook C H Egg Incubation 33.4 Sediment Load

Spawning 8.1 Temperature
Prespawn Holding 3.3 Key Habitat Quantity

Coho C H Egg Incubation 38 Sediment Load
0-Age Active Rearing 21.1 Temperature
0-Age Inactive Rearing 5.2 Key Habitat Quantity

Wsteelhead P H Egg Incubation 47.6 Sediment Load
0-Age Active Rearing 22.6 Temperature
1-Age Active Rearing 11.7 Temperature

Chum P H Egg Incubation 34.3 Sediment Load
Prespawn Holding 10.8 Habitat Diversity
Spawning 3.2 Habitat Diversity
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Abernathy 2A - Conceptual Design

NOTES/DESCRIPTION DETAILS
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* Source- Restoration of Puget Sound Rivers (2003) 

Engineered Log Jam

3. Construct 8 ELJ structures along the main channel with 100 ft intervals.
Structures should be anchored appropriately.
4. Further investigation related to hydrology (water surface elevations),
geomorphology (sediment) and hydraulics (velocities) should be conducted to
support ELJ design.

COSTS

Figure E2

1. Low LWD density is limiting habitat diversity and key habitat quantity.
Inadequate riparian cover is contributing to warm stream temperatures.
2. The objective of this project is to increase cover, scour, channel complexity and
rearing habitat by installing ELJ's. Conifer plantings will contribute to stream
shading and high quality LWD loading in the future.



Abernathy 9-A (excerpt from pg. 44 of main report) 

Abernathy Creek (Abernathy 9). This project involves LWD enhancement and conifer 
plantings along the majority of the reach where LWD and channel complexity is 
insufficient (approx. 8000 feet).  The riparian is mature hardwood (alder and maple) 
which will begin to provide LWD inputs over the next 20 years...but there is no conifer in 
the understory.  Channel complexity in the active channel is low and the channel 
migration zone is perched and inaccessible. Increase hydraulic complexity and sediment 
sorting to create spawning and pool habitat with LWD.    This project is limited to public 
land and does not currently include any private parcels in the project extent.  Upon 
private landowner consent, this project may also include the private parcels at the 
downstream end of the reach.

1. Type of Project 
� LWD enhancement (from riparian) 

� Hand falling or cable yarding trees with intact rootwads should be aggressive 
(a tree every 30 feet or so) 

� Riparian Enhancement (underplanting) 
� Plant conifers in the understory 

2. Potential Causal Factors  
� Riparian conditions do not support adequate LWD size and quantities  
� Channel confinement limits floodplain inundation  

3. Limiting Conditions  
� Habitat Diversity 

4. Constraints 
� Access

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

Eriek Cr to Sarah Cr 
(rm 5.77 to 8.61) 1 Chinook C N/A

Coho C L 0-Age Inactive 84.3 Habitat Diversity
Egg Incubation 42.9 Sediment Load
0-Age Active Rearing 22 Habitat Diversity

Wsteelhead P H Egg Incubation 39.7 Sediment Load
0,1-Age Inactive Rearing 12.9 Habitat Diversity
1-Age Active Rearing 10.5 Habitat Diversity

Chum P N/A



��

�� ��

��
��

��

��

��

��

��
��
��
�� ��

����
��

����

��
��
��
��
��
��
��

��
��

�� ��

��
�� �� ��

��
��

��
�� �� �� ��

�� ��

��

��
��

��

����

��

��

��
��

��
�� ��
��
��
��

����
����

����

����
����

����
����
��
��
����

��
��

����
��
����

������

����
����

�� ��

����

����

����

��
��

�� ��

����

��
��

��
��

��
��

��
��
��
�� ��
��
��
��

����

����

��
�� ��
��

��
��

��
��

��
��
��
��
��
��
��

��

��
��

��
��

����

������
��

��
��
��
��
�����

�����

���

�����

�����

�����

�����

���

�����

Abernathy 9A - Conceptual Design

COST SUMMARY 
 
Abernathy 9A 

ITEM DESCRIPTION UNIT UNIT 
COST QUANTITY COST NOTES 

1 
LWD 

Enhancement – 
Hand Falling 

Miles $21,720 1.85 $40,260 Hand fall or cable yard LWD material to 
main channel from the existing riparian 

2 
Riparian 

Enhancement - 
underplanting 

Acre $24,435 22.47 $549,002 Plant conifers in the understory. 

 

NOTES/DESCRIPTION DETAIL
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*Source- Restoration of Puget Sound Rivers (2003)
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3. Field crews should be used to handfall/cable mature alders and maples into the creek
in order to create habitat complexity and wood inputs. When possible falling should
enhance existing physical complexity and timbers should be clustered.
4. Riparian plantings should include containerized native conifers and planted within
the historic floodplain. Plantings should occur by field crews, planted at seasonally
appropriate times, certified native species and be equipped to withstand herbivory.

Figure E3

1. Low LWD density is limiting habitat diversity.
2. The objective of this project is to increase hydraulic complexity and sediment sorting
to create spawning and pool habitat by increasing LWD density. Conifer plantings will
contribute to high quality LWD loading in the future.



Abernathy 9-F (excerpt from pg. 46- 47 of main report) 

Abernathy Creek (Abernathy 9).  This proposed project site is above and below a bridge 
on an active dirt road. Above the bridge the channel morphology is plane-bed, and there 
is a pronounced lack of habitat diversity and key habitat quantity. This condition 
continues for ¼ to ½ mile upstream. The riparian buffer area is adequate in terms of 
width; however species composition is primarily hardwoods with mature conifers absent. 
There are opportunities for side channel reconnection along the left bank immediately 
downstream of the bridge. LWD should be increased upstream and downstream. Key ELJ 
structures could also be used to initiate greater connection with the downstream side 
channel and to assist with holding back debris from the bridge should it be mobilized 

1. Type of Project 
� Side Channel Enhancement 

� Employ ELJ (6) structures to divert flows to side channels  
� LWD enhancement  (wood from riparian) 

� Employ hand crews upstream to cut/cable in LWD  
2. Potential Causal Factors Addressed 

� Channel morphological complexity has been reduced due to changes to 
hydrology, sediment and LWD inputs  
� Riparian conditions do not support adequate LWD size and quantities  
� Channel confinement limits floodplain inundation  

3. Limiting Conditions Addressed  
� Habitat diversity 
� Key habitat quantity 

4. Constraints 
Proximity to bridge 

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

Eriek Cr to Sarah Cr 
(rm 5.77 to 8.61) 1 Chinook C N/A

Coho C L 0-Age Inactive 84.3 Habitat Diversity
Egg Incubation 42.9 Sediment Load
0-Age Active Rearing 22 Habitat Diversity

Wsteelhead P H Egg Incubation 39.7 Sediment Load
0,1-Age Inactive Rearing 12.9 Habitat Diversity
1-Age Active Rearing 10.5 Habitat Diversity

Chum P N/A
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Abernathy 9F - Conceptual Design

NOTES/DESCRIPTION DETAIL
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* Source- Restoration of Puget Sound Rivers (2003)

3. Construct 5 ELJ structures along the main channel at lower extent of the project site with
100 ft intervals. Structures should be anchored appropriately.
4. Further investigation related to hydrology (water surface elevations), geomorphology
(sediment) and hydraulics (velocities) should be conducted to support ELJ design.
5. Crews should be used to handfall/cable mature alders and maples into the creek in order to
create habitat complexity and wood inputs.

LWD Enhancement *
COSTS

Figure E4

1. Low LWD densities and a perched side channel are limiting habitat diversity.
2. The first objective of this project is to increase hydraulic complexity and sediment sorting
to create spawning and pool habitat with LWD. The second objective of this project is to
improve connectivity with a side channel.



Abernathy 9-G (excerpt from pg. 47- 48 of main report) 

Abernathy Creek (Abernathy 9).  This project site is approximately ¼ mile upstream 
from the termination of Abernathy Creek Rd. The potential project would build on 
existing habitat complexity within the main channel (between ¼ and ½ mile in length) 
and attempt to reactivate two very large side channels (½ miles in total). This site 
represents the greatest wood accumulation deposits found in the main channel from both 
Germany and Abernathy Creeks. The two side channels offer tremendous opportunities 
for improving existing off channel opportunities for salmonids, as well as other cold 
water species, and building on a large relict beaver lodge complex.  Both side channels 
showed signs of being perched, although there were residual pools found sporadically 
along the downstream side channel due to a seep, while the other larger side had standing 
water within the relict beaver complexes. Both of these side channels would need to have 
engineering interventions on the main channel in order to reestablish connections with the 
main channel. Up to eight ELJ structures could be implemented along the main channel 
to help in diverting flow and to provide increased channel complexity and gravel 
accumulations.   

1. Type of Project 
� Side Channel Enhancement 

� Install 8 LWD jam(s) that are small (4-5 pieces) along reach   
� Install individual pieces of wood along entrance and exit of side channel 
� Selectively grade at confluence to hydrologically reconnect main and side 

channel
2. Potential Causal Factors Addressed 

� Channel morphological complexity has been reduced due to changes to 
hydrology, sediment and LWD inputs  

� Streambed has degraded vertically and side channels have become elevated/ 
abandoned

3. Limiting Conditions Addressed  
� Habitat diversity   

4. Constraints 
� None

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

Eriek Cr to Sarah Cr 
(rm 5.77 to 8.61) 1 Chinook C N/A

Coho C L 0-Age Inactive 84.3 Habitat Diversity
Egg Incubation 42.9 Sediment Load
0-Age Active Rearing 22 Habitat Diversity

Wsteelhead P H Egg Incubation 39.7 Sediment Load
0,1-Age Inactive Rearing 12.9 Habitat Diversity
1-Age Active Rearing 10.5 Habitat Diversity

Chum P N/A
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Abernathy 9G - Conceptual Design

NOTES/DESCRIPTION DETAIL
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COSTS

ELJ

*

Figure E5

1. Low LWD densities and perched side channels are limiting habitat diversity.
2. The first objective of this project is to increase hydraulic complexity and sediment sorting to create
spawning and pool habitat with LWD. The second objective of this project is to improve connectivity
with a side channel.
3. Construct 8 ELJ structures along the main channel with 100 ft intervals. ELJ structures will increase
channel complexity and to reactivate historic side-channels. Structures will be anchored appropriately.
4. Further investigation related to hydrology (water surface elevations), geomorphology (sediment) and
hydraulics (velocities) should be conducted to support ELJ design.
5. Side channel recreation will utilize ELJ's through flow deflection, grading at entrance/exits and length
of side channels to connect to main channel, importing wood into the side channels.



Abernathy 10-A (excerpt from pg. 53 of main report) 

Abernathy Creek (Abernathy 10). This project involves 4,220 feet of LWD and riparian 
enhancement.  The riparian is mature hardwood (alder and maple) which will begin to 
provide LWD inputs over the next 20 years (estimated) but there is no conifer in the 
understory currently.  Channel complexity in the active channel is low and paucity of 
LWD is causing reduced habitat diversity, and there is a lack of hydraulic complexity and 
sediment sorting for spawning and pool habitat.  A conceptual design of this project is 
provided in Appendix E, Figure E-7.

1. Type of Project 
� LWD Enhancement 

� Hand falling or cable yarding trees with intact rootwads should be aggressive 
(a tree every 30 feet or so) 

� Riparian Enhancement (underplanting) 
� Plant conifers in the understory 

2. Potential Causal Factors  
� Riparian conditions do not support adequate LWD size and quantities  
� Channel confinement limits floodplain inundation  

3. Limiting Conditions   
� Habitat diversity 

4. Constraints 
� None

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

Sarah Cr to Ordway 
Cr (rm 8.61 to 9.41) 1 Chinook C N/A

Coho C H Egg Incubation 37.9 Sediment Load

0-Age Inactive 10.4 Key Habitat Quantity
0-Age Active Rearing 6.1 Key Habitat Quantity

Wsteelhead P H Egg Incubation 38.4 Sediment Load
0-Age Active Rearing 2.9
0,1-Age Inactive 2.8

Chum P N/A
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NOTES/DESCRIPTION DETAILS

Abernathy 10A - Conceptual Design
Lower Columbia Fish Recovery Board | Germany and Abernathy Creek Restoration Plan
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�� LWD Enhancement

�� Conifers

1. Low LWD density is limiting habitat diversity.
2. The objective of this project is to increase hydraulic complexity and sediment sorting to create

spawning and pool habitat by increasing LWD density. Conifer plantings will contribute to high
quality LWD loading in the future.

3. Field crews should be used to handfall/cable mature alders and maples into the creek in order to
create habitat complexity and wood inputs. When possible falling should enhance existing physical
complexity and timbers should be clustered.

4. Riparian plantings should include containerized native conifers and planted within the historic
floodplain. Plantings should occur by field crew and planted at seasonally appropriate times. The
plantings shall be certified native species and be equipped to withstand herbivory.

COSTS

Figure E6



Abernathy 10-B (excerpt from pg. 53- 54 of main report) 

Abernathy Creek (Abernathy 10). This project involves restoring 2,500 feet of off-
channel habitat contained in roughly 5 acres.  The off-Channel habitat (beaver ponds) is 
perched and inaccessible to fish; the active channel is incised.  The relic side channel/ 
off-channel habitat could be incredible coho rearing habitat.  Use a series of ELJs (4) to 
raise the elevation of the active channel and divert flow at head of the relict side channel 
in order to aggrade the channel (build up sediments) throughout the reach. This should 
facilitate better hydrologic connection with the current side channel. 

1. Type of Project 
� Off/ Side Channel Enhancement  

� Install Engineered Log Jam(s) at upstream confluence of main and side 
channel

� Add LWD material (from riparian) to side channel to increase habitat/promote 
gravel recruitment 

� Selectively grade at confluence to hydrologically reconnect main and side 
channel

2. Potential Causal Factors  
� Riparian conditions do not support adequate LWD size and quantities  
� Channel confinement limits floodplain inundation  

3. Limiting Conditions   
� Key habitat quantity 

4. Constraints 
� Access

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

Sarah Cr to Ordway 
Cr (rm 8.61 to 9.41) 1 Chinook C N/A

Coho C H Egg Incubation 37.9 Sediment Load

0-Age Inactive 10.4 Key Habitat Quantity
0-Age Active Rearing 6.1 Key Habitat Quantity

Wsteelhead P H Egg Incubation 38.4 Sediment Load
0-Age Active Rearing 2.9
0,1-Age Inactive 2.8

Chum P N/A
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NOTES/DESCRIPTION DETAILS
Engineered Log Jam

Direction of flow

Abernathy 10A - Conceptual Design
Lower Columbia Fish Recovery Board | Germany and Abernathy Creek Restoration Plan

Legend

Main Channel

Side Channel

�� LWD 

�

ELJ

LWD Enhancement

*

*

* Source- Restoration of Puget Sound Rivers
(2003)

COSTS

***

B

1. Low LWD densities and a perched side channel are limiting habitat diversity.
2. The objective of this project is to raise the main channel bed elevation and divert water into an

existing side channel by installing ELJ's, and selective grading. The second objective is to
enhance side channel habitat with LWD installation.

3. Construct 4 ELJ structures along the main channel at entrances to side channels. ELJ structures
will be used to increase channel complexity and to reactivate historic side-channels. Structures
should be anchored appropriately.

4. Further investigation related to hydrology (water surface elevations), geomorphology and
hydraulics (velocities) should be conducted to support ELJ design.

5. Field crews should be used to handfall/cable mature alders and maples into the creek in order to
create habitat complexity and wood inputs.

6. Side channel recreation will utilize ELJ's through flow deflection, grading at entrance/exits and
side channels and through importing wood.



Germany 2-A (excerpt from pg. 72 of main report) 

Germany Creek (Germany 2.) This site is located in the tidal zone and has historically 
been a depositional reach for both sediment and LWD. There are some relict LWD debris 
jams in this reach. However, this reach is degraded and confined by the adjacent road and 
downstream boundary (bridge) which limits sediment and wood accumulation. This 
project attempts to accumulate sediments and create more channel complexity through 
the use of ELJ structures. Any engineered structures at this site need to account for tidal 
influences. In addition, the lack of channel complexity has led to an increase in invasive 
plant species and an overall decrease in natives. Revegetation efforts should focus on 
reestablishing native ash, cottonwood, ninebark, and other native emergent species as 
well as treatment for invasive plant species, including policeman’s helmet (Impatiens 
glandulifera) and reed canary grass (Phalaris arundinacea).  A conceptual design of this 
project is provided in Appendix E, Figure E-8.  

1. Type of Project 
� Engineered Log Jams 

� Use vertical pilings to anchor and build ELJs (5)
� Riparian Rehabilitation 

� Plant native species and treat invasive plant species
2. Potential Causal Factors 

� Channel confinement limits floodplain inundation  
� Channel morphological complexity has been reduced due to changes to 

hydrology, sediment and LWD inputs  
� Lack of sediment recruitment  
� Lack of upstream LWD inputs  

3. Limiting Conditions  
� Habitat diversity  
� Key habitat quantity

4. Potential Constraints 
� Access for heavy equipment 

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

slackwater to lower 
canyon (rm0.16 to 
0.39) 1 Chinook C H Egg Incubation 37.6 Sediment Load

Spawning 9 Temperature
Fry Colonization 0.5 Habitat Diversity

Coho C L 0-Age Active Rearing 24.7 Temperature
0-Age Inactive Rearing 8.1 Habitat Diversity
1-Age Active Rearing 3.3 Key Habitat Quantity

Wsteelhead P H Egg Incubation 54.8 Temperature
0-Age Active Rearing 22.1 Temperature
Fry Colonization 2.1 Temperature

Chum P H Egg Incubation 42 Sediment Load
Prespawn Holding 8.4 Habitat Diversity
Spawning 1 Habitat Diversity
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Germany 2A - Conceptual Design

NOTES/DESCRIPTION DETAILS

�	
���	�������������	�����	��������� �� �!��� �"������#���"	��"�	 $�� 

0 200 400

Feet

��

Legend

Main Channel

��RM River Mile

Invasive Plant Treatment

ELJ

�

Engineered Log Jam

* Source- Restoration of Puget Sound Rivers (2003) 

Riparian Enhancement

Direction of flow

��

COSTS

Figure E8

1. Low LWD density is limiting habitat diversity and key habitat quantity. Inadequate riparian cover
is contributing to warm stream temperatures.

2. The objective of this project is to increase cover, scour, channel complexity and rearing habitat by
installing ELJ's. Conifer plantings will contribute to stream shading and high quality LWD
loading in the future.

3. Construct 5 ELJ structures along the main channel with 100 ft intervals. Structures should be
anchored appropriately.

4. Further investigation related to hydrology (water surface elevations), geomorphology (sediment)
and hydraulics (velocities) should be conducted to support ELJ design.

5. All seed mixes shall contain mix of forbs, shrubs and grasses and pass minimum standards for %
PLS, noxious weed contamination and seed mix requirements; all imported mix/plantings shall
contain lot # and germination details.



Germany 2-B (excerpt from pg. 72- 73 of main report) 

Germany Creek (Germany 2).  At this site a debris jam has piled up and a localized scour 
pool could threaten a section of the road which is approximately 15 feet away. This area 
is a natural depositional area and there is a large debris pile which is approximately 50 
feet in length.  Local bedload has forced the stream to impinge against the left 
streambank.   A conceptual design of this project is provided in Appendix E, Figure E-9.

1. Type of Project 
� Bank Stabilization & Erosion Control

� Riparian planting 
� Hard and soft (bioengineering) techniques
� LWD placement to force main channel away from streambank  

2. Potential Causal Factors  
� Channel is confined
� Maximum velocity is directed toward left bank  
� Reduced riparian buffer zone 

3. Limiting Conditions   
� Channel stability  
� Sediment load  

4. Potential Constraints 
� None

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

slackwater to lower 
canyon (rm0.16 to 
0.39) 1 Chinook C H Egg Incubation 37.6 Sediment Load

Spawning 9 Temperature
Fry Colonization 0.5 Habitat Diversity

Coho C L 0-Age Active Rearing 24.7 Temperature
0-Age Inactive Rearing 8.1 Habitat Diversity
1-Age Active Rearing 3.3 Key Habitat Quantity

Wsteelhead P H Egg Incubation 54.8 Temperature
0-Age Active Rearing 22.1 Temperature
Fry Colonization 2.1 Temperature

Chum P H Egg Incubation 42 Sediment Load
Prespawn Holding 8.4 Habitat Diversity
Spawning 1 Habitat Diversity
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Germany 2B - Conceptual Design

NOTES/DESCRIPTION DETAILS
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Figure E9

1. LWD/Rip-Rap options can be used to provide structural stability at the
toe of the slope and on the mid and upper- streambanks. Site specific
characteristics will determine toe-of-bank line and mid-bank line; this
delineation will facilitate choice of structural options, extent of protection
and overall designs. Bioengineering methods, including willow bundles,
erosion control fabric and plantings should be used above the toe area to
provide cover and erosion control.

2. LWD and Rip-Rap sizing should be large enough to dissipate energy.
Placement should take into consideration flanking, appropriate anchoring
and depth of scour.

3. Revegetation work will be primarily in the form of willow plantings
under Rip-Rap. Willow stems must be long enough to reach top of bank
when buried under Rip-Rap.



Germany 2-C (excerpt from pg. 73 of main report) 

Germany Creek (Germany 2).  The proposed site is immediately upstream from the 
Germany Creek Bridge at the mouth of the Columbia River. This area is largely tidal in 
nature. There are large areas that have been infested with invasive species including reed 
canary grass and non-native blackberries. Overall the estimated area of treatment is 
greater than 5 acres. This area should be treated and replanted with native woody species 
and conifers.

1. Type of Project 
� Riparian Enhancement 

� Plant/seed with native species 
� Use mechanical, herbicide, plantings and other measures to remove invasive 

plants
2. Potential Causal Factors  

� Riparian complexity has been reduced due to changes to hydrology, sediment and 
LWD inputs  

� Disturbances have increased exotics
3. Limiting Conditions   

� Habitat diversity  
� Temperature 

4. Constraints
� None

Description Tier Species
Pop 
Group Priority Key Life History Stages

Productivity 
Change

Primary Limiting 
Factor

slackwater to lower 
canyon (rm0.16 to 
0.39) 1 Chinook C H Egg Incubation 37.6 Sediment Load

Spawning 9 Temperature
Fry Colonization 0.5 Habitat Diversity

Coho C L 0-Age Active Rearing 24.7 Temperature
0-Age Inactive Rearing 8.1 Habitat Diversity
1-Age Active Rearing 3.3 Key Habitat Quantity

Wsteelhead P H Egg Incubation 54.8 Temperature
0-Age Active Rearing 22.1 Temperature
Fry Colonization 2.1 Temperature

Chum P H Egg Incubation 42 Sediment Load
Prespawn Holding 8.4 Habitat Diversity
Spawning 1 Habitat Diversity
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Germany 2C - Conceptual Design

NOTES/DESCRIPTION DETAILS
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Figure E10

1. Inadequate riparian cover is contributing to warm stream temperatures and poor LWD density.
2. The objective of this project is to enhance riparian functions by managing noxious weeds and

replanting with native woody species and conifers.
3. Further investigation related to hydrology (water surface elevations) should be conducted to

support vegetation selection.
4. All seed mixes shall contain mix of forbs, shrubs and grasses and pass minimum standards for %

PLS, noxious weed contamination and seed mix requirements; all imported seed mixes/
containerized plants and cuttings shall contain lot # and germination specifications.


