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INTRODUCTION 

The following document describes a low–tech process–based riverscape restoration (LTPBR, see Wheaton 
et al. 2019) implementation and as-built report for approximately 1 mile of Whychus Creek mainstem and 
floodplain habitat within the Willow Springs Preserve during the Summer of 2022. The restoration is 
designed to promote natural fluvial processes and ultimately result in the development of a healthy and 
dynamic aquatic ecosystem with greater habitat quality and quantity for threatened fish populations that 
rely on the watershed for spawning and rearing. This document details a structural treatment installation 
of 146 restoration structures that mimic large woody debris accumulations (i.e., post–assisted log 
structures, PALS) and beaver dams (beaver dam analogs, BDAs).  
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DEDICATION 

 
This construction effort and documentation is dedicated to the 
legacy of Andrew Dutterer of the Oregon Watershed Enhancement 
Board. Andrew was instrumental in securing the funding for the 
Willow Springs Restoration as well as many other outstanding 
restoration projects in the Deschutes basins and across Oregon. 
Tragically lost in an automobile accident in Fall 2021, Andrew’s 
passion and determination to conserve and restore watersheds and 
their native biota are 
irreplaceable. Andrew 
will be forever missed 
by family, friends, and 
colleagues, but his 
legacy lives on in the 
waterways of Oregon 
that he had such a 
positive impact on.  
 

 
  

Figure 2. Andrew Dutterer and son 
Henry. Photo courtesy of lifelong friend, 
Tim Reardon. 

Figure 3. Andrew Dutterer on a quest to interact 
with a wild steelhead on the Cowichan River, 
Vancouver Island, BC. Andrew dedicated his life to 
the conservation and recovery of wild salmon and 
steelhead populations. Photo courtesy of Tim 
Reardon. 
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CONSTRUCTION 

 
Figure 4. Construction Crews working on Complexes 107 and 109 of the Willow Springs LTPBR Project, Summer 2022 

TIMEFRAME 

STAGING 

 
Figure 5. A John Deere 5303 tractor with grapple bucket attachment is used to move logs across the floodplain on Willow 
Springs Preserve. 



WILLOW SPRINGS | AS-BUILT REPORT 

   P a g e  7 | 44 
 

Through the course of 2021, Mathias Perle of the UDWC was able to procure the material that comprised 
the “wood deck” from various thinning projects on the Deschutes National Forest. Before being mobilized 
into smaller staged piles, the wood deck was an estimated 200’ long and 15’ high at points and consisted 
of sawed logs and logs with root balls composed of ~ 65% pine, 30% juniper, and 5% fir. 
 

 
Figure 6.  Part of the “wood deck” at Willow Springs on Whychus Creek before construction, Fall 2021. Inset: Izzy Wathen 
demonstrates the height of the wood deck. 

In early May 2022, Scott Nicolai of Ellensburg, WA brought his tractor and 
flatbed trailer to aid with the staging of building materials across the 
floodplain. In conversations with the DLT and UDWC we decided to avoid 
skidding trees to staging locations and instead opted to transport and place 
material. While skidding would have been faster, it would have also 
destroyed the root structure of all vegetation on access roads and spur roads, 
creating a barren surface susceptible to invasive species colonization, and 
delaying the endemic vegetation recovery from the construction footprint. 
As an alternative we were able to trailer loads of trees or bring grapple 
buckets of wood close to the channel thereby minimizing the impact of wood 
mobilization.  

The intensive staging operation took one week in May and one week in June 
to mostly complete, followed by material supplementation as needed. 
Staging piles were then cut to length and moved by hand to build the in-
stream structures. 

Figure 7. Scott Nicolai in his 
happy place – atop his tractor 
“Our Deere Friend”. 
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Figure 8. A tractor being used to pick apart the wood deck and place it on a trailer where it was towed across the floodplain to 
strategic staging locations. Though time-consuming, trailering wood minimized the impact on native vegetation in close 
proximity to access roads. 

UTILIZING THE DESIGN 

Figure 9. Examples of Complex Designs from the Design Document.  Complex 114 uses PALs in the channel to force overbank 
flow dispersal.  Complex 5 design includes BDAs in the floodplain to capture and retain water during high-flow events. 
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The Willow Springs Restoration Design was an integral tool for the successful 
implementation of phase one of the Willow Springs LTPBR Project. During every 
major aspect of construction, the design document provided the crew with crucial 
information to launch into a major task with confidence. From planning the 
intricacies of the staging operation to facilitating the crew’s understanding the 
individual complex objectives, the complex maps were constantly consulted to 
ensure that the results matched the intention.  
 
 

 

 
Figure 10. As the construction crew mobilized between complexes the complex maps, as part of the Willow Springs Restoration 
Design document, were consulted to provide direction before structure building commenced. 

  

 

https://www.researchgate.net/publication/345948820_Willow_Springs_Restoration_Design_Process-Based_Riverscape_Restoration_in_Whychus_Creek_Oregon
https://www.researchgate.net/publication/345948820_Willow_Springs_Restoration_Design_Process-Based_Riverscape_Restoration_in_Whychus_Creek_Oregon
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BUILDING 

 
Figure 11. Crew members from Anabranch Solutions pin down logs with untreated posts in their construction of a mid-channel 
Post Assisted Log Structure. 

Structure building started with floodplain Beaver Dam Analogs (BDAs) in late June 2022. The Construction 
of instream Post Assisted Log Structures (PALS) began with the opening of ODFW’s instream work window 
in early July 2022. See the Willow Springs Restoration Design for detailed descriptions, schematics, 
intentions of LTPBR Structure types, and structural complex objectives. 

Structure Types 
There were two main structure types constructed on the Willow Springs Preserve: PALS and BDAs. PALS 
were only constructed within the active channel of Whychus Creek, whereas BDAs were constructed on 
the floodplain or in remnant high-flow channels. 

https://www.researchgate.net/publication/345948820_Willow_Springs_Restoration_Design_Process-Based_Riverscape_Restoration_in_Whychus_Creek_Oregon
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Figure 12. PALS consisting of pine and juniper logs and pinned in place by untreated posts comprise a portion of the structural 
treatment in Complex 114. The objectives of the complex 114 structures are to increase frequency and duration of flow into 
high flow pathways, increase flow velocity diversity, and increase fish habitat complexity. 

The PALS of Willow Springs consisted of two sub-categories, mid-channel PALS and bank-attached PALS. 
A total of 118 PALS (Table 1) were constructed over the course of the two eight-day in-stream work 
hitches, thought their actual number could be debated as some structures tended to bleed into each other 
creating a singular mega-structure. PALs ranged in size from 2x3m minis to 12x7m monsters, consisted of 
4-37 pieces of large woody debris, and individual structures were stapled to the streambed with 8-33 
posts. Upon completion of Phase 1, we estimate that the total area of large wood added to the active 
channel in the form of PALS to be 1586 m2. 
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Table 1. LTPBR as-built structure counts and dimensions for each complex of the Willow Springs LTPBR Project. 

Complex 
ID 

Structure 
Type Structure Count Average Length (m) Average Width (m) 

101 PALS 8 4.4 6.5 
102 PALS 15 3.7 7.4 
103 PALS 5 4.1 4.5 
104 PALS 5 3.7 5.0 
105 BDA 5   21.4 
106 BDA 3   6.5 
107 PALS 5 4.2 7.2 
108 BDA 6   15.5 
109 PALS 12 4.1 4.9 
110 PALS 6 6.8 3.3 
111 BDA 2   5.8 
112 PALS 9 4.5 7.1 
113 PALS 7 4.3 6.4 
114 PALS 4 5.3 5.8 
115 BDA 3   9.5 

116 
PALS 15 5.2 8.4 
BDA 2   5.8 

117 PALS 7 5.3 3.8 
118 PALS 9 3.1 5.1 
119 BDA 3   12.3 
120 PALS 11 5.7 3.5 
121 BDA 2   16.2 
122 BDA 2   15.1 

Total 
BDA 28   13.2 

PALS 118 4.6 5.9 
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Figure 13. The Anabranch Crew builds a floodplain BDA out of pine logs and willow trimmings as part of Complex 105.  The 
objective of the Complex 105 structures is to capture overbank flow to extend the duration and extent of floodplain 
inundation. 

The floodplain BDAs that were constructed at Willow Springs are not typical BDAs. Where most BDAs are 
built on smaller streams with low-flow ponding and floodplain activation as objectives, the structures built 
on Whychus’ floodplain will only see water at high-flow, when the floodplain is already activated. These 
structures are intended to slow the drainage of floodwaters off the floodplain, extending the residency 
time and increasing the duration and impact of seasonally available water. As such, these 28 structures 
were built long and low, seldom exceeding 1m in height, but topping out at over 23m wide. These 
floodplain BDAs also differ from the classic wicker weave in that they are constructed almost entirely of 
logs from the wood deck, with locally harvested deciduous vegetation used to fill interstitial spaces. Once 
the structures were built, a layer of sediment was placed on the upstream end of the structure. To prevent 
the structures from floating away during a flood, structures were pinned to the earth with untreated 
wooden posts.  
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Structure Locations 

 
Figure 14. Bank-attached and mid-channel PALS comprise the structure recipe for Complex 107. 

As mentioned previously, complex design maps were consulted to determine general structure locations 
and quantity. However, field-fitting occurred at each complex to ensure the complex objectives of the 
design fit with the current (2022) channel conditions. Though not dramatic, differences were observed in 
the channel geomorphology from Summer 2022 compared to what could be seen in aerial imagery from 
2018. While the design allows for wiggle room in structure quantity and location, the surplus of wood 
provided by the UDWC, and efficiencies gained from the staging operations, allowed crews to build 
structures at the high end of expectations in both size and quantity. In total, 118 PALS and 28 BDAs were 
built, compared with 100 and 32 respectively, in the design. See Appendix A for individual complex 
imagery. 
 

 
Figure 15. Completed PALS of Complexes 113 and 114. 
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Figure 16. A comparison of structure locations from what was designed to what was built during Summer 2022 construction. 
Dots on the built map represent centroids of structure locations. 
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Posts 

 
Figure 17. The journey of a post from left to right: 600 untreated 10’ lodgepole peeler cores are transported from the mill in 
La Pine, OR to Willow Springs Preserve; posts are cut to size and sharpened; posts are pounded into the streambed to secure 
the LTPBR structures. 

Posts used during implementation were procured from Roundtree Lodgepole Inc. in Tumalo, OR. Posts for 
construction were made from 10’ lodgepole peeler cores peeled to 3” or less at the mill in La Pine, OR. 
Posts were cut to size and sharpened by chainsaw before they were pounded into place with a hydraulic 
post pounder. Conditions in Whychus Creek were ideal for post-pounding: the substrate provided enough 
resistance but was not so embedded that crews struggled to pound to a proper depth. The result was a 
post that pounded relatively easily but provided enough purchase and support to inspire confidence. 
Further, the flow of Whychus Creek during construction allowed for the use of a canoe (The Crimson Pearl) 
to ferry the hydraulic power unit, pounding head, and posts between complexes.  
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Figure 18. A couple of brawny boys enjoy the easy post-pounding in Whychus Creek while their canoe/barge (The Crimson 
Pearl) allows for the efficient movement of heavy and awkward tools around the project area. 

While the posts inspired confidence in stability, the dry building material did not. Some of the material 
that comprised the wood deck had been drying out for almost 2 years. The overall low humidity of the 
wood deck created dry pieces of wood that were easy to mobilize, especially when having to do so by 
hand, but were extremely buoyant once placed in the water. To combat this buoyancy, the construction 
crew pounded many more posts than anticipated.  Upon completion of the project, there were over 2000 
posts pinned into the stream bed or floodplain, compared to the 1200 estimated in the design. 
 

 
Figure 19. Hundreds of posts are pounded into the streambed to secure the structures installed as part of Complex 102. 
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RESTORATION INDICATORS 

As outlined in the Willow Springs Restoration Design document, there are many indicators that signal a 
healthy and recovering riverscape.  The following table presents many of these indicators and the time 
frame of medium- and long-term expectations relative to the planning and as-built conditions. 
 

INDICATOR EXISTING AS - BUILT MEDIUM -
TERM      

LONG -
TERM      

Proportion Active Channel & 
Floodplain (by VB area) 28% 0.28 45-60% 60-75% 

Cluer & Thorne (2013) _ CEM 
Stage Proportions (by VB 
lengths)     

 
Stage 2 - Channelized 567 (16%) 567 (16%) 0% - 10% 0% - 10% 

 
Stage 5 - Widening and 
aggrading 575 (16%) 575 (16%) 10% - 20% 20% - 25% 

 Stage 7 - Laterally active 2399 (68%) 2399 (68%) 40% - 50% 30% - 40% 

 Stage 8 - Anastomosing 0 (0%) 0 (0%) 20% - 30% 0% - 10% 

 
Stage 0 - Anastomosing valley 
bottom 0 (0%) 0 (0%) 0% - 10% 15% - 40% 

Length of the channel network     
    

 
Primary channel 4,096 ft. 4,096 ft. 4,100 – 4,500 

ft. 
4,500 – 5,000 

ft. 

 
Non-primary channel 709 ft. 709 ft. 3,000 – 4,000 

ft. 
4,000 – 6,000 

ft. 

 
Total network 4,805 4,805 7,000 – 8,500 

ft. 
8,500 – 

11,000 ft. 
LWD Accumulations (structures 
per mile) ~ 15 / mi. 118 ~ 150 ± 20 / mi. ~ 170 ± 20 / 

mi. 

LWD Loading (count per mile) 
 ~4500   

Beaver Dam Density (dams per 
mile) 5 - 15 28 5 - 15 14 - 40 

 

IMPACT MANAGEMENT 

As noted in the Willow Springs Restoration Design document, this section of Whychus Creek has been on 
a trajectory of recovery and reclaiming the valley bottom for many decades. One of the advantages of 
LTPBR is that it can be accomplished with a low impact on the landscape, unlike more intensive river 

https://www.researchgate.net/publication/345948820_Willow_Springs_Restoration_Design_Process-Based_Riverscape_Restoration_in_Whychus_Creek_Oregon
https://www.researchgate.net/publication/345948820_Willow_Springs_Restoration_Design_Process-Based_Riverscape_Restoration_in_Whychus_Creek_Oregon
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restoration practices. The progressive land stewardship actions of the Deschutes Land Trust have created 
a haven for endemic flora and fauna that call the Willow Springs Preserve home. The Anabranch 
construction crew placed a high priority on minimizing disturbance to plants and animals at Willow Springs 
because of the important habitat that the Preserve already provides. Some interesting examples of giving 
nature a wide birth are as follows: 
• As mentioned previously, the trailering of wood, and picking strategic access points to the channel 

allowed the construction crew to minimize their impact on riparian and upland vegetation while still 
moving hundreds of tons of wood across the floodplain. 

• When staging commenced in early May, it was brought to our attention that there was an American 
kestrel nest in a snag that was in close proximity to two of our staging locations. We were able to 
avoid those staging locations for a month and a half, allowing plenty of time for the chicks to hatch 
and proceed through their most vulnerable life stage without disturbance from man or machinery. 

• As the crew mobilized into the building of Complex 109, 
there was a sandpiper that was quite alarmed at our 
presence on a mid-channel bar. The bird remained 
agitated for many minutes, and we discovered that she 
was a mother with two chicks running around 
disoriented on that mid-channel bar. We shifted our 
operations to a different location for the rest of the day 
to allow the family to gather itself. When we came back 
the next morning the mother had gotten her two chicks 
across the creek to the other shore and away from 
building operations. 

• When we began to remove wood from a staging pile to be 
brought into the stream to build the structures of 
Complex 103 we found a nest of a dozen quail eggs, still 
intact, at the bottom of a staging pile. We covered the 
next back up with logs and branches but were unsure if 
the mother would return to the compromised nest, and 
worried it would be found by predators. When I (Gus) 
returned to the nest weeks later I found the nest empty 
with broken eggshells surrounding it. Still unsure of the 
family’s fate, I started to walk through the willows to the 
next complex when I observed a fleeing adult quail with 
12 little quail chicks in tow. 

• Deer were often observed foraging in the grass at dawn 
when the crew would arrive for a day’s work. A fresh mountain lion kill carcass was found in the 

Figure 20. An adult sandpiper takes flight over 
structures in Complex 109 

Figure 21. A quail nest found at the bottom of a 
wood staging pile. Hatched eggshells can be seen 
in the foreground. 
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aspen stand at complex 121 before staging started, and crew 
members found fresh cougar tracks in the dust at a recently 
completed complex towards the end of the construction 
effort. Indicating that the mountain lion felt comfortable 
enough to continue to reside at Willow Springs despite all the 
construction commotion.  

 
 
 

 
 

VOLUNTEERS 

 
Figure 23. Volunteers with the Deschutes Land Trust work to complete a large floodplain BDA at Complex 109. 

On July 21st and 22nd the Deschutes Land Trust organized volunteer work parties to aid in the LTPBR 
construction efforts. Over the two mornings, the volunteers were able to build the three floodplain BDAs 
that comprised Complex 119, and helped the Anabranch Crew build and post-pound PALS in Complex 104. 
 

Figure 22. A fresh mountain lion track found at 
Complex 119 on July 23, 2022. 
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Figure 24. The Deschutes Land Trust volunteers take a well-deserved break after completing a floodplain BDA on July 21st, 
2022. 

CONCLUSION 
The implementation of Phase 1 of the Willow Springs Restoration Design took place in three phases during 
the spring and summer of 2022. An initial staging operation deconstructed the wood deck that supplied 
most of the material for the project and mobilized the material to strategic locations across the floodplain 
near the soon to be built structural complexes. In Late June, all effort was devoted to building the 
structures out on the Whychus floodplain and in high flow channels. Finally, as the instream work window 
opened in July, the rest of the in-channel construction occurred. In total 118 PALS and 28 BDAs were built 
as part of 22 structural complexes. Despite setbacks from COVID, the crew was able to complete all 
construction on time and within the budget. In total, the implementation of 2022 was a resounding 
success on all levels, and everyone involved is excited to see how the channel reacts to this structural 
intervention. 
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Figure 25. The Anabranch Construction Crew after completion of a structural complex – happy and tired! 

APPENDIX A: COMPLETED COMPLEX IMAGERY 

The following images show the pre-project aerial photos in 2019, the complex design showing the 
planned locations of structures, and the aerial images of the project after building the structures in 
Phase 1 of the implementation in the summer of 2022 for each of the complex designs.   
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Figure 26.  Complex 101 pre-project, design and implementation.
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Figure 27.  Complex 102 pre-project, design and implementation.
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Figure 28.  Complex 103 pre-project, design and implementation.
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Figure 29.  Complex 104 pre-project, design and implementation.
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Figure 30.  Complex 105 pre-project, design and implementation.
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Figure 31.  Complex 106 pre-project, design and implementation.
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Figure 32.  Complex 107 pre-project, design and implementation.
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Figure 33.  Complex 108 pre-project, design and implementation.
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Figure 34.  Complex 109 pre-project, design and implementation.
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Figure 35.  Complex 110 pre-project, design and implementation.
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Figure 36.  Complex 111 pre-project, design and implementation.
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Figure 37.  Complex 112 pre-project, design and implementation.
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Figure 38.  Complex 113 pre-project, design and implementation.



Page 36 | 44

WILLOW SPRINGS | AS-BUILT REPORT

 

Figure 39.  Complex 114 pre-project, design and implementation.
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Figure 40.  Complex 115 pre-project, design and implementation.
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Figure 41.  Complex 116 pre-project, design and implementation.
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Figure 42.  Complex 117 pre-project, design and implementation.
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Figure 43.  Complex 118 pre-project, design and implementation.
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Figure 44.  Complex 119 pre-project, design and implementation.
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Figure 45.  Complex 120 pre-project, design and implementation.
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Figure 44.  Complex 121 pre-project, design and implementation.Figure 46.  Complex 121 pre-project, design and implementation.
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Figure 47.  Complex 122 pre-project, design and implementation.
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