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Abstract 
The Lower South Fork Nooksack River is the highest priority geographic area for restoration for South 
Fork Nooksack early Chinook.  The Downstream of Hutchinson Reach Restoration project (DS Hutchinson 
Project) is located at River Mile (RM) 9.5 to 10.1 in the Lower South Fork Nooksack River.  In 2012, the 
Nooksack Indian Tribe (NIT) constructed nine Engineered Log Jams (ELJ) in the project reach.  The ELJs 
are designed to address the limiting factors for the South Fork Nooksack early Chinook population, 
ultimately restoring habitat conditions and habitat-forming processes, resulting in improved population 
productivity abundances.    The funding provided by Pacific Salmon Commission (PSC Project # SF-2012-
H-3) provided 15% of the required funding for the project, with the remaining funding provided by the 
Washington Salmon Recovery Funding Board (SRFB – Project # 11-1539). 

Background 
The WRIA 1 Salmonid Recovery Plan (WRIA 1 SRB 2005) prioritizes the two independent chinook 
populations in the Nooksack basin: North Fork/Middle Fork Nooksack spring chinook and South Fork 
Nooksack spring/summer chinook.   The Plan (WRIA 1 SRB 2005) identified and prioritized geographic 
areas, limiting habitat factors, and impacted habitat-forming processes for Nooksack early chinook using 
the Ecosystem Diagnosis and Treatment Model (EDT), in combination with qualitative and quantitative 
analyses based on scientific literature and local knowledge of land uses, watershed processes, habitat 
conditions and salmonid populations.  Given the critically low natural-origin spawner abundances of 
both chinook populations (2011 estimate; less than 100 for each population), construction of log jams to 
restore habitats and habitat-forming processes is a cornerstone of restoration efforts due to the relative 
immediacy of benefit delivered.    
 
The Lower South Fork Nooksack (Skookum Creek downstream) is the highest priority geographic area for 
restoration for South Fork Nooksack early chinook (WRIA 1 SRB 2005).  The WRIA 1 Salmonid Recovery 
Plan cites lack of habitat diversity and key habitat (primary pools) and high temperatures as the principal 
limiting factors affecting early chinook in the reach, and recommends large-scale large wood placement 
to address these limiting factors .  The Downstream of Hutchinson reach is located in the Lower South 
Fork Nooksack at River Mile (RM) 9.5 to 10.1. The Downstream of Hutchinson Reach Project ranks as a 
Tier 1 priority (High Importance) for installing logjams to form deep complex pools and removing riprap 
embankments  according to guidance available at the time the project was developed (WRIA 1 SRB 
2010). This project was identified as a near-term habitat action for chinook in the 2010-2012 WRIA 1 3-
Year Program Plan for Salmon Recovery (WRIA 1 SRB 2010). 

Project History 
 
A reach assessment and restoration planning effort covering the portion of the lower South Fork from 
Acme to Saxon Rd. bridge (RM 8.5 – RM 13) was completed in 2002, The South Fork Nooksack River 
Acme-Saxon Reach Restoration Planning: Analysis of Existing Information and Preliminary 
Recommendations (Maudlin et al. 2002).  The assessment included a limiting factors analysis, sub-reach 
assessment, and restoration recommendations. The  assessment cites the following degraded habitat 
conditions in the Downstream of Hutchinson reach:  (1) loss of in-channel wood due to wood removal 
and reduced wood recruitment to the reach (from bank hardening, degraded riparian function, and 
reductions in upslope and upstream wood sources); (2) loss and simplification of mainstem and edge 
habitat due to channelization, straightening, and bank hardening; (3) disconnection of the channel from 
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its floodplain due to channel incision and artificial confinement, with subsequent loss of floodplain 
habitat, groundwater recharge, and sediment and flood storage capacity; (4) ditching, draining, and 
vegetation clearing of wetlands; and (5) reduced riparian shading due to loss of riparian vegetation and 
shift from anastomosing to simpler channel pattern (Maudlin et al. 2002).   
 
The South Fork Downstream of Hutchinson Reach extends from the Hutchinson Creek confluence at 
River Mile (RM) 10.1 downstream to RM 9.5, less than one mile upstream of the Hwy 9 bridge in Acme. 
Much of the reach is in public or conservation ownership, including Whatcom County Parks property 
along the right bank and Whatcom Land Trust property along the left bank.  The project area includes 
active channel and forested floodplain on both the right and left banks. Moving downstream from the 
forested upper watershed, the DS of Hutchinson reach is the last unconfined reach of the South Fork 
before it becomes largely confined by bank hardening on both sides; as such, it is one of the few reaches 
in the lower South Fork where the channel can respond naturally to log jam placement.  Bank hardening, 
where it exists, is located at the edge of the historic migration zone.  Habitat surveys conducted in 2003, 
however, indicate that riprap dominates pool formation and pool units are long and homogeneous.  The 
reach has been the focus of attention from the Acme-Van Zandt flood subzone in recent years due to 
significant bank erosion at the so-called “Dozer Hole” along the left bank, and the potential implications 
of that erosion on flooding in the town of Acme.   
 
The Lower Hutchinson Project (RCO# 01-1329) is located immediately upstream of the Downstream of 
Hutchinson project and was completed in 2006.  The project includes six engineered logjams and setting 
back an existing levee ~150 m.  The Lower Hutchinson Project was the second ELJ project constructed in 
the South Fork.  The first ELJ project in the South Fork reach, the Larson’s Bridge Project, was 
constructed at RM 20.0 in 2001 (RCO# 99-1708; RCO# 00-1136). The project consisted of six engineered 
logjams. 

Project Design 
 
The South Fork Nooksack supports ESA-listed chinook salmon, bull trout, and steelhead.  The project is 
designed to address factors most limiting Nooksack early chinook – namely, low habitat diversity and 
lack of key habitat (deep pools for holding and rearing) – while providing mutual benefit to other ESA-
listed species.  The DS of Hutchinson ELJ project is designed to construct stable log jams in the reach to 
achieve habitat targets until habitat-forming processes can recover.  Separate to this project, the Tribe is 
also pursuing long term measures to address the root causes of ecosystem degradation in the lower 
South Fork, such as reconnection of historic channel migration areas and reforestation of the floodplain, 
but such actions are limited by landowner willingness in the near term.  The design of this project 
follows guidance from the WRIA 1 Salmonid Recovery Plan and will provide immediate benefits for 
Nooksack early Chinook population and other anadromous salmon and trout that use or migrate 
through the reach.  The Tribe works with engineers and our salmon recovery partners to design projects 
with greater certainty of achieving the stated habitat objectives of scouring pools and increasing 
complex cover in the low-flow channel.  This involves designing larger, engineered log jams built further 
out into the channel.    By combining a process-oriented approach with an understanding of species and 
life stage needs, the ELJ project will ensure benefits to multiple species, while maximizing benefits to 
priority species. 
 
For the project design, we evaluated several different approaches to individual structure architecture 
along with reach-scale structure placement. For the structure design, we evaluated the cost, long-term 
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habitat benefit and short-term construction impacts of using ballasted wood instead of pile driving. We 
also evaluated installing floodfence-type structures and relying on the river to build the logjams around 
these. We determined that the lack of certainty associated with these alternatives did not fit with our 
goal of immediate benefit for the dwindling SF population.  We also looked at using smaller structures 
that could be overtopped during high flows and had less of a flood impact.  However, we determined 
larger structures with greater certainty of short term habitat benefit were more appropriate in the 
reach.  We worked with Whatcom County River and Flood, U.S. Federal Emergency Management Agency 
(FEMA), and the NIT contracted engineers, to get clarification on the FEMA no-rise requirement for any 
structures built in a FEMA mapped floodway as they apply to ELJs. Previous projects have been 
constrained by this requirement and for example been built further recessed in the bank or on channel 
margins, which compromised habitat benefits. Through this process FEMA staff has interpreted the 
Policy thus: 

 0.2 feet of rise (averaged across the 100-year floodplain) allowed in the regulatory floodway on 
the effective FEMA maps for habitat restoration projects. 

 No impact (rise) allowed at human structures. 

 Any projects associated with a rise of greater than 0.01 and using the Policy need to provide a 
maintenance agreement. 

 
NIT was able to design the project to maximize habitat benefits, and the modeling results conformed to 
FEMA no-rise requirements, as clarified above.  The collaboration and work that has been done 
specifically for this project on this particular issue will be extremely beneficial to future project 
development in the lower South Fork Nooksack.   
 
The Final Design includes 9 ELJ structures strategically located to maximize habitat benefit while 
reducing off-project flooding. The locations of the structures were adjusted using sequential hydraulic 
modeling iterations and were located to maximize habitat benefit while reducing off-project flooding. 
The software program RiverFLO2D was used to develop a hydraulic model of the South Fork Nooksack 
River (Herrera 2012).   
 
This design also implements the following specific recommendations derived from effectiveness 
monitoring of past South Fork log jam projects (Maudlin and Coe 2011): (1) articulate quantitative 
project objectives; (2) engineer structures and incorporate proven methods; (3) maintain focus on 
achieving habitat objectives (i.e. if constraints limit opportunity, consider whether salmon benefits merit 
the investment). 

Objectives 

The log jams were designed to:  
1. Increase habitat diversity (i.e. increase quantity of complex wood cover in low-flow channel, 

increase habitat unit diversity);  
2. Increase key habitat quantity (increase number and depth of pools for holding and rearing, 

number of pool tailouts for spawning);  
3. Increase channel length; and 
4. Increase floodplain connectivity. 

 

The construction of designed ELJs will ultimately lead to restored habitat conditions and habitat-forming 
processes in the project reach, with associated improvements in abundance and productivity of ESA 
listed South Fork Nooksack early chinook.  Implementation of this project will increase the quantity, 
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quality, and connectivity of important summer holding habitat (deep pools with complex woody cover) 
for SF Nooksack early chinook. The geomorphic analysis of the project reach and the response to the 
project is described in the South Fork Nooksack Reach-scale Geomorphic Analysis for the proposed 
Downstream of Hutchinson Restoration Project (Element Solutions 2012). 
 
The anticipated general response from the proposed suite of ELJs includes: 
 

1. Deep localized scour adjacent to ELJ; 
2. Minor localized sediment deposition upstream of ELJ and in tailout; 
3. Localized increases in water surface elevation (typically upstream); 
4. Low flow channel may hold tight to the ELJs depending upon upstream channel 

alignment; 
5. Lateral migration throughout the reach is anticipated regardless of ELJs; however, ELJs 

may have some localized effects on migration patterns or rates; 
6. Some accumulation, or racking, of additional wood debris on the ELJ could occur; however, 

existing 2006 ELJs have racked very little material to date. 

Methods 
During winter and spring of 2012, NIT acquired supplies for constructing the log jams.  This involved 

primarily purchasing logs with rootwads.  NIT also prepped the site for construction by salvaging both 

conifers and willow and cottonwood stakes in areas that would be disturbed during construction.  

Construction of the structures took place during July and August under the approved work window set 

by the Washington Department of Fish and Wildlife (WDFW) Area Habitat Biologist in the Hydraulic 

Project Approval (HPA) Permit (#127172-2).   

Structure Design 

Three different ELJ structure types were designed and constructed for this project (Type 1-3), details of 

these structure types are listed in Table 1.  Detailed ELJ-specific channel responses are summarized in 

the South Fork Nooksack Reach-scale Geomorphic Analyses for the proposed Downstream Hutchinson 

Restoration Project prepared by Element Solutions, included in Appendix 2. Structures were designed in 

areas where they are likely to engage the low-flow channel most years (RM 9.9 to 10.1), or, in the more 

dynamic lower sub-reach (RM 9.9-9.7), in areas anticipated to be engaged by low flow channels under a 

wider range of channel alignment possibilities (Element Solutions 2012).  The location, number and 

spacing of structures were adjusted during design to maximize opportunity for pool formation.  

Structures were designed to be stable during the 100-year recurrence-interval flood.  The moderately-

sized Type 1 ELJ (8) was designed to be constructed along the left bank (partially in low-flow channel) 

and engaged as the river migrates right.  The Type 2 ELJ’s (2, 3, 4 and 5) are smaller, low-profile apex 

jams designed to be constructed within or at the margin of the low-flow channel.   The Type 3 ELJ’s are 

the largest structures and are designed to be constructed within or at the margin of the low-flow 

channel (1, 6 and 7) or at the edge of the currently migrating channel (9). Figures 1-3 display the 

“skeleton” and the finished product for each structure type built during the DS Hutchinson Project.   
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Table 1. South Fork Downstream of Hutchinson Structure Types 

Structure 
Types 

Width 
(as 

designed) 

Elevation 
(as designed) 

Quantity Jam # 
Number 
of Piles 

Number 
of Logs 

Number 
of Layers 

ELJ Type 1 45’ 

Up to 100-yr 
WSE (~8 ft. 

above low-flow 
WSE) 

1 8 14 26 6 

ELJ Type 2 25’ 
Up to ~4’ above 
low-flow WSE 

4 
2, 3, 
4, 5 

4 10 4 

ELJ Type 3 50’ 

Up to 100-yr 
WSE (~8 ft. 

above low-flow 
WSE) 

4 
1, 6, 
7, 9 

21 47 15 

         Note: WSE= water surface elevation 

 
Figure 1: Type 1 Structure (Final Design, C1-2) During construction 8/15/12 (Left), post construction 12/10/12 (Right) 

 
Figure 2: Type 2 Structure (Final Design, C3-4) During construction 8/03/12 (Left), post construction 12/28/12 (Right) 
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Figure 3: Type 3 Structure (Final Design, C5-6) During construction 8/07/12 (Left), post construction 7/03/13 (Right) 

Construction 

Construction Sequencing and Timeline 

Construction of the DS Hutchinson Project took place on both the right and left banks of the South Fork 

Nooksack River. Construction activities began at the DS Hutchinson site on July 23rd, 2012 with 

establishing access roads and delivery of materials to staging areas. The right bank was accessed from 

Whatcom County Parks property and temporary roads on the right bank.  Access to the left bank 

required the use of temporary bridges, which were used at three locations to access the left bank 

structures (1, 3, 4, 5, 8, and 9). Temporary bridges were placed at narrow and/or shallow parts of the 

main channel to reduce impacts from placement of temporary bridge supports. Once access was 

established, the sequence of restoration activities included installation of water management devices, 

fish exclusion and removal, driving piles, excavation around the piles, placement of layer logs, placement 

of racking and slash, backfilling the structures and planting. 

Equipment used on-site included a vibratory pile driver, five excavators, and various support vehicles 

including dump trucks, log trucks, and pickup trucks. The excavators included one of each of these 

excavator make and models:  John Deere 330, Komatsu 300, John Deere 200, Kubota 200 and Hitachi 

150. Excavators on-site were used to fill and install bulk bags, install temporary bridges, load logs, 

racking and slash into the dump truck on-site, excavate structure footprints and construct the ELJ’s. 

There were 4 equipment operators on-site, 3 of which had prior experience constructing engineered log 

jams, and 2 pile drivers that were assisted by the equipment operators. In addition, there were four 

natural resource field technicians, a fisheries biologist, two fisheries technicians, and two watershed 

restoration coordinators who managed on site construction activities. 

The first bridge was installed on July 31st to provide access to ELJ 8 on the left bank.  The bridge 

consisted of two 40-foot rail car bridges with 1’x1’ footers attached. A John Deere 300-series excavator 

was used to pick the bridges up and place them side-by-side on the right bank of the river. Multiple one-

inch thick, 8’x20’ steel plates were placed on top of the bridges to provide a safe and stable platform for 

vehicles to drive on. The excavator could then drive onto the first set of bridges and place the second set 
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of 40-foot bridges on the left bank side of the river. The bridges were secured by cabling them together 

(Figure 4).   

On August 3, 2012 the second set of bridges was placed up river connecting the right bank and left bank 

between ELJ’s 2 and 5. This set of bridges was 3 rail car deck lengths (120’) and 2 decks wide (16’) and 

used ecology blocks placed in the river for footings. Excavators were used on both sides of the river to 

reduce the need for equipment to get in the water. An excavator placed ecology blocks about 35’ from 

the right bank to support the first two decks. The decks were placed on the bank and spanned to the 

ecology blocks then steel plates were placed on the deck. The excavator then carried the second set of 

decks on top of the first span. A second excavator was on the left bank and staff was in the water (<2’) 

to estimate and place the next set of ecology blocks. The second span was placed on the ecology blocks 

at the end of the first span and onto the ecology blocks that were placed from the left bank. The third 

set of decks were carried across the first two spans and placed on the ecology blocks and the left bank 

(Figure 5). Excavators used adjacent alluvium to make a ramp at either end (Figure 6).  

  
Figure 4. Cabled rail car decks (left), placing first set of bridges (right) 

 

 

Figure 5 Placing second set of bridges 
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Figure 6 Second bridge across river 

It took 4 days to construct the Type 1 ELJ, and on average about 2 days to build the Type 2 structures, 

and 3 days to complete the Type 3 structures. Construction of the DS Hutchinson Project structures was 

completed on September 4, 2012.  

Water Management 

Water management included placement of both bulk bags and bladder dams to isolate the construction 

area from active flow. The first isolation area was installed on July 30th, 2012 at ELJ 7 using a 

combination of bladder dams and several bulk bags (Figure 7). This was the first project where a 

majority of ELJ’s (7 of 9) were constructed within the low flow channel. The Nooksack Tribe had never 

utilized bladder dams or bulk bags in any previous project and we quickly learned the different 

challenges with each water management tool.  

The bladder dams were water-inflated dams called Aqua Barrier’s supplied by Hydrological Solutions, 

Inc. The Tribe rented two separate Aqua Barriers both of which were 75’ long, 4’ wide, and 3’ tall.   The 

dams were installed following manufacturers recommended steps, which included rolling out the entire 

length in place and filling with river water using a 4” pump. An appropriate sized mesh was placed over 

the pump intake and water was taken from an excavated hole and monitored to deter fish from 

engaging with the intake. A layer of visquine was placed under the bladder dam to provide a protective 

layer between it and the river bottom to reduce the potential for damage. Even with the protective layer 

the dams developed leaks easily, and were very difficult to move. After several installations of the Aqua 

Barriers it became clear that they were likely designed to work in still water and proved to be difficult to 

keep in place at the river’s edge. 

The bulk bags were large sacks that were filled with sand and gravel adjacent to the river. Each bag 

could accommodate up to 3000lbs. It took three people to fill each bag: one person operating the mini 

excavator to fill it up and two to hold up the sides. Installation of the bulk bags evolved from placing 

them directly in the river adjacent to each other to wrapping the entire chain of bulk bags in visquine 

using small sand bags to hold down the plastic (Figure 7). The visquine wrap was used in an attempt to 

increase the “seal” and reduce the infiltration of water via the small gaps between each bulk bag 

thereby increasing the effectiveness of the isolation. This process was difficult to maintain as there were 

several gaps that allowed water to infiltrate, and fluctuating water levels were difficult to predict 
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occasionally resulting in overtopping. The bulk bags were time consuming to fill and placement was also 

a challenge as the de-watering areas needed to include the entire construction envelop that was as large 

as 300’ by 300’.  On site solutions including using bulk bags to stabilize the bladder dams and fashioning 

an extension to help place bulk bags helped overcome many of the water management issues. As the 

project progressed and the de-watering process became more efficient because of familiarity with the 

tools, our technique to isolate construction areas improved, and combining bladder dams, bulk bags and 

surrounding the area with silt fence and a floating silt curtain was the most effective (Figure 8). 

 
Figure 7 Water management with bulk bag placement and installation 

 
Figure 8: Water management methods with bladder dams, bulk bags and silk curtain 

After each site was isolated, fisheries crews removed all fish possible by seining the area multiple times 

for up to three days before construction activities began. The fish exclusion activities and data were 

documented in the South Fork Nooksack River Downstream of Hutchinson Creek Fish Exclusion Report 

Summer 2012, prepared by the Nooksack Indian Tribe March 8, 2013 which can be provided upon 

request.  

Turbidity was also measured in order to comply with requirements of the Programmatic Biological 

Assessment Restoration Actions in Washington State, General Conservation Measures, Isolation of Work 

Site. Turbidity was measured 300 feet downstream of the construction zone, within the distances 
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identified in the WA Department of Ecology Surface Water Quality Standards, Part II Designated Uses 

and Criteria, Turbidity protocol for the amount of discharge.  

Construction Techniques 

Each structure was staked by the engineer to direct the contracted pile driver to install 40' and 45’ log 

piles up to 35’ below the existing surface (Figure 9).The pile driving was contracted to Carlson 

Construction, an experienced contractor specializing in pile driving, who had been used on multiple 

previous ELJ projects. Pile driving started on August 1st, 2012 and finished on August 16th, 2012. NNR 

excavator operators were instrumental in assisting the pile driving. All pile driving equipment needed 

the assistance of an excavator to move their generator and other equipment around the project area 

and set up. Pile driving took longer than anticipated as there were maintenance issues beyond normal 

repair that delayed implementation.  To maximize efficiency during the short work window excavation 

and layering began as soon as piles were complete for one structure. After piles were installed 

equipment operators began excavating around piles then started placing logs with and without root 

wads horizontally as multiple layers (Figure 10). The logs were typically layered using one 

excavator/operator following the detailed Layering Plan for the specific structure type outlined in the 

Final Design.  The log layering consisted of rootwad and non-rootwad logs of various lengths placed with 

an excavator in the footprint and woven among the uprights (Figure 10). The horizontal logs were lashed 

and stapled with 1” manila rope to uprights to increase stability and strength of the structure (Figure 

11). Within the layers racking, slash and alluvium were placed to fill voids and provide planting medium. 

Racking and slash were placed on the lower layers to protect the unconsolidated material disturbed 

during excavation and to provide immediate cover for fish on the upriver side of the structure as new 

pools became established. Alluvium that had been excavated from the structure footprint area was 

backfilled into the structure once construction of the log layering was completed. Heavy equipment 

operators followed the specific section drawings in the Final Design (C-2, C-4, and C-6). Alluvium was 

placed on the upper layers to fill voids between interlaced logs. The alluvium also provided planting 

medium to help establish the newly planted native trees.  Native conifers (Western red-cedar, Douglas-

fir, Grand fir, and Sitka spruce) and deciduous shrubs and trees (willows, cottonwoods and dogwoods) 

harvested on site were used to revegetate the ELJ’s as well as the areas disturbed during construction 

(Figure 12). Conifers were planted on approximate 6 foot centers while willows and cottonwoods were 

planted at 1-2 foot centers on each structure. 
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Figure 9: Installing piles 

 
Figure 10: Excavating around piles (left) and placing log layers throughout piles (right) 

 
Figure 11: Rope lashings (left) Illustrating layers (right) 
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Figure 12: Revegetated structure 

Results 
The South Fork Nooksack River Hutchinson Reach Phase 1 Restoration Project was constructed following 

the Final Plans, with some field fitting and on-site design changes made with the Engineer’s approval.  

Departures from design were documented by the project managers and communicated to the Licensed 

Engineer.  The As-built conditions for the project are documented in the South Fork Nooksack 

Hutchinson Reach Restoration Phase 1 Project As-Built Memorandum (in draft).  

The Downstream of Hutchinson Phase 1 project was our first opportunity to implement this more 

aggressive approach: of 9 structures constructed, 8 were constructed in the low-flow channel, and all 8 

had formed secondary pools within 1 year of construction, despite the lack of channel-forming flows.  

We are continuing to monitor habitat formation and fish use of the 9 ELJs as well as the success of the 

native plantings.  Effectiveness of the project design is evaluated using other funding and follows the 

guidance in the Quality Assurance Project Plan (QAPP) for Implementation and Effectiveness Monitoring 

of the Nooksack River Watershed Habitat Restoration Projects (Coe 2013). This includes monitoring 

status of constructed log jams yearly and after large flow events, and monitoring habitat response in at 

most 5-year intervals. NIT also plans to monitor fish use of the ELJs through snorkel surveys as time and 

funding permits.  The Tribe is involved in and committed to all elements of local salmon recovery 

including planning, population and habitat monitoring, and implementation of restoration activities.  If 

we determine that maintenance is required, we will work with our partners to seek funding for and 

implement the necessary maintenance. 
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Photo Documentation 

Photo points were established pre and post construction of the ELJ’s. Photo points will allow The 

Nooksack Tribe to monitor the structural integrity and effectiveness of the ELJ structures and also the 

survival of the trees and shrubs planted post-construction. Photo points have been labeled using the 

DSHUT_PP00 format. Each photo point has been GPS’s and flagged in the field. Photos will be taken at 

each photo point every year for the first five years and at least every other year thereafter. Appendix C 

includes an aerial map showing the photo point locations, a detailed photo point spreadsheet, and one 

picture from each photo point established. 

Budget 

The project was completed within budget (Table 2). There are some minor deviations from the original 

proposed budget.  Additional staff were added to the project to assist with construction and grant 

management, which also increased the amount of indirect charged.      
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Table 2. Summary of actual expenses compared to the original budget. 

ITEM BUDGET 
ACTUAL 
EXPENSE 

REMAINING 

Salaries 
Hourly 
Rate 

# hours Total $ Total $ Total $ 

Victor Insera 26.70/hr 320 8,560.00 6,748.45   

Roman Swanaset-Simmonds 15.00/hr 320 4,800.00 5,332.28   

Sindick Bura 15.00/hr 320 4,800.00 4,065.91   

Darren Malloway 13.00/hr 0 0 481.88   

Arin Smith 18.00/hr 0 0 378.00   

Lindsie Fratus 25.00/hr  0 0 178.22   

Other (Erica Capuana and Janet Kearsley) various 0 0 436.61   

    Total Salary 18,160.00 17,621.35 538.65 

Fringe %         

Victor Insera 30%   2,568.00 1,852.63   

Roman Swanaset-Simmonds 30%   1,440.00 1,454.70   

Sindick Bura 30%   1,440.00 1,204.64   

Darren Malloway 30%  0 359.01   

Arin Smith 30%  0 59.12   

Lindsie Fratus 30%  0 73.69   

Other (Erica Capuana and Janet Kearsley) 30%  0 61.49   

Other fringe 401K & SUTA       242.70   

    Total Fringe 5,448.00 5,307.98 140.02 

    Total Salaries 18,160.00 17,621.35 538.65 

    Salary/Fringe 23,608.00 22,929.33 678.67 

Subcontractors & Consultants cost/unit units       

Heavy equipment/Logjam construction     21,500.00 22,000.00   

Logs and log transport ($500/log  500 78 39,000.00 39,000.00   

transport)           

    Total S &C 60,500.00 61,000.00 -500.00 

Supplies cost/unit units       

manilla rope, hammers, staple     2,500.00 2,138.31 361.69 

gloves, boots, helmets, vests, safety           

glasses, signs     500 390.00 110.00 

equipment repairs     500 0.00 500.00 

Other (unleaded fuel)     0 90.29 -90.29 

      3,500.00 2,618.60 881.40 

Equip. Rental cost/ day # days       

            

Equip O&M cost/ gal. gallons       

Fuel  5   500 277.11   

    
Total Equip. 

O&M 
500 277.11 222.89 

    
Total Direct 

Cost 
88,108.00 86,825.04 1,282.96 

Indirect Costs  (39.3%)   
Total Indirect 

Cost 
10,850.00 12,132.96 -1,282.96 

    Total 98,958.00 98,958.00 0.00 
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Discussion 
This project is designed to address factors limiting SF Nooksack early chinook in the lower South Fork, 

especially holding adults.  Forming deep, complex pools and temperature refuges is expected to reduce 

prespawn mortality that has been observed in the South Fork related to Columnaris, the virulence of 

which is greater with increased temperatures.  Given the location (4 miles downstream of the Skookum 

hatchery), the reach is also expected to be an extremely important area for holding and potentially 

spawning when South Fork chinook returns increase significantly over the next few years as a result of 

the successful captive brood program.  We are still in the process of implementing the effectiveness 

protocol to fully evaluate the success of the project.  However, the formation of 8 new secondary pools 

with cover in the channel within one year of construction in a reach suggest that the project is 

functioning as anticipated.      

The project was completed within the expected timeframe and within budget.  The funds provided by 

the Pacific Salmon Commission were used to pay for construction of the ELJs and provided the required 

match for the Salmon Recovery Funding Board Funds.  We have funding in hand from the Salmon 

Recovery Funding Board and the Washington Department of Ecology for construction of Phase 2 – (10 

ELJs and removal of 160 ft. of riprap) in the reach during summer 2014 and we are seeking additional 

funding to complete construction of Phase 2a (8 ELJs) during summer 2015. 

Conclusions and Recommendations 
The Nooksack Indian Tribe is committed to restoring the South Fork Chinook population.  NIT is 

continuing to develop restoration projects in high priority reaches in the South Fork Nooksack.  Placing 

ELJs in the South Fork is identified as a high priority action for improving Chinook habitat.  We are also 

committed to evaluating the effectiveness of the current restoration efforts in order to learn from 

project designs and inform future projects.  Projects are designed to restore long term habitat forming 

processes as well as provide immediate short term benefits.  In addition to instream restoration 

treatments through the placement of ELJs, NIT values restoration of functional riparian forest conditions 

and is working with local stakeholders and landowners to plant conifers in riparian areas in the South 

Fork Nooksack Basin.  
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APPENDIX C 

DOWNSTREAM OF HUTCHINSON RESTORATION AS-BUILT:   

PHOTO DOCUMENTATION 

 

  



Table 1: Detailed Photo Point Spreadsheet by Photo Point 

 

  

Photo Point Project Phase Structure(s) Description Flagged? 

DSHUT-PP01 1 ELJ1 Looking DS at ELJ 1 from LB near tree line Yes

DSHUT-PP02 1 ELJ1 Looking DS at ELJ 1 from LB, look at front of structure. Nowhere to flag

DSHUT-PP03 1 ELJ2 Looking DS at ELJ2 from RB Re-flag

DSHUT-PP04 1 ELJ3 Looking DS at ELJ 3  from LB Yes

DSHUT-PP05 1 ELJ4 Looking DS at ELJ 4 from LB Nowhere to flag

DSHUT-PP06 1 ELJ2 Looking at backside of ELJ1 from LB Nowhere to flag

DSHUT-PP07 1 ELJ7 Looking DS at ELJ 7 from RB Nowhere to flag

DSHUT-PP08 1 ELJ6
Looking across at the side of ELJ 6 from RB (below small 
natural log jam) Yes

DSHUT-PP09 1 ELJ5, ELJ6
Looking across at ELJ 5 and DS at ELJ6 from RB (on top of 
ELJ7) Yes

DSHUT-PP10 1 ELJ6, ELJ5, ELJ7
Looking DS at ELJ 6, look across to ELJ 5, look US at 
backside of ELJ 7 from RB Yes

DSHUT-PP11 1 ELJ5 Look DS at front of ELJ5 from LB Yes

DSHUT-PP12 1 ELJ8 Look across at ELJ8 from RB Nowhere to flag

DSHUT-PP13 1 ELJ8 Looking across at ELJ 8 from RB Yes

DSHUT-PP14 1 ELJ9 Looking across river towards ELJ 9 from RB Nowhere to flag

DSHUT-PP15 1 ELJ9 Looking across at ELJ 9 from LB Yes

DSHUT-PP16 1 ELJ8 Looking DS at ELJ 8 from LB Yes

DSHUT-PP17 1 ELJ9 Looking US at the backside of ELJ 9 from RB Nowhere to flag

DSHUT-PP18 1
Project View (ELJ's 

6,7,4,5,1)
Photo point taken while standing on downed 
cottonwood on RB. Looks US at project area. Yes

DSHUT-PP19 1 ELJ4 Looking DS/across at ELJ 4 from RB Nowhere to flag

DSHUT-PP20 1
Project View (ELJ's 

2,3,4,7) Look DS towards project while standing on top of ELJ1 Nowhere to flag

DSHUT-PP21 1
Project View (ELJ's 

6,7,8,5) Look US towards project while standing on top of ELJ9 Need to flag 

DSHUT-PP22 1 ELJ8 Look at side and plantings at ELJ8 from LB Nowhere to flag

DSHUT-PP23 1 ELJ6 Look across at ELJ6 from LB Yes

DSHUT-PP24 1 ELJ5 Look at side and plantings at ELJ5 from LB Yes

DS Hutchinson Phase I Photo Points -By Photo Point Number



Table 2: Detailed Photo Point Spreadsheet by ELJ ID 

DS Hutchinson Photo Points -By ELJ 
Structure Photo Point Description  Flagged?  Notes 

ELJ1 

DSHUT-PP1 Looking DS at ELJ 1 from LB Yes 

DSHUT-PP2 
Looking DS at ELJ 1 (further DS 
than PP1) from LB Nowhere to flag 

DSHUT-PP6 Looking at the backside of ELJ1 Nowhere to flag 
ELJ2 DSHUT-PP3 Looking DS at ELJ2 from RB Re-flag 
ELJ3 DSHUT-PP4 Looking DS at ELJ 3 from LB Yes 

ELJ4 
DSHUT-PP5 Looking DS at ELJ 4 from LB Nowhere to flag 

DSHUT-PP19 
Looking DS/across at ELJ 4 from 
RB Nowhere to flag 

ELJ5 

DSHUT-PP9 
Looking DS/across at ELJ 5 from 
RB (on top of ELJ7) Yes 

DSHUT-PP10 

Looking DS at ELJ 6, look across 
to ELJ 5, look US at backside of 
ELJ 7  Yes 

DSHUT-PP18 

Photo point taken while 
standing on downed 
cottonwood on RB. Looks US at 
project area.  Yes 

DSHUT-PP11 Look DS at front of ELJ5 from LB Yes 

DSHUT-PP24 
Look at side and plantings at 
ELJ5 Yes 

ELJ6 

DSHUT-PP8 
Looking DS at side of ELJ 6 from 
RB (below small natural log jam) Yes 

DSHUT-PP09 
Looking DS at ELJ 6 and across to 
ELJ 5 Yes 

DSHUT-PP10 

Looking DS at ELJ 6, look across 
to ELJ 5, look US at backside of 
ELJ 7  Yes 

DSHUT-PP18 

Photo point taken while 
standing on downed 
cottonwood on RB. Looks US at 
project area.  Yes 

DSHUT-PP23 Looking across at ELJ6 from LB Yes 

ELJ7 

DSHUT-PP7 Looking DS at ELJ 7 from RB Nowhere to flag 

DSHUT-PP10 

Looking DS on RB at ELJ 6, look 
across to ELJ 5, look US at 
backside of ELJ 7  Yes 

DSHUT-PP18 

Photo point taken while 
standing on downed 
cottonwood on RB. Looks US at 
project reach.  Yes 

ELJ8 

DSHUT-PP12 Look at side of ELJ8 from RB Nowhere to flag 
DSHUT-PP13 Look across at ELJ8 from RB Yes 
DSHUT-PP16 Looking DS at ELJ 8 from LB Yes 

DSHUT-PP22 
Look at side and plantings at 
ELJ8 Need to flag  



ELJ9 

DSHUT-PP14 
Looking across river towards ELJ 
9 from RB Nowhere to flag 

DSHUT-PP15 Looking across at ELJ 9 from LB Yes 

DSHUT-PP17 
Looking US at backside of ELJ 9 
from RB Nowhere to flag 

Project View  
DSHUT-PP20 

Look DS from on top of ELJ1- 
view of ELJ's 2,3,4,7 

Need to flag and GPS (new 
PP) 

DSHUT-PP21 
Look US from on top of ELJ9- 
view of ELJ's 5,6,8 

Need to flag and GPS (new 
PP) 
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PHOTO POINT PHOTO’S BY PHOTO POINT ID 
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DSHUT_PP09, VIEW 1     DSHUT_PP09, VIEW 2  

  

DSHUT_PP10, VIEW 1 (ELJ 5)    DSHUT_PP10, VIEW 2 (ELJ 6) 
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