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 Takshanuk Watershed Council (TWC) is a 501(c)(3) non-profit 
organization dedicated to the stewardship of the Chilkat, Chilkoot 

and Ferebee Rivers and Watersheds.  Through restoration, 
watershed education, research and community involvement, TWC 

seeks to find a balance between human and wildlife use in the 
area.  Through programs and projects we seek to benefit the 

economy, ecology and quality of life valued by all residents.  The 
TWC Board of Directors initiated a study of the restoration and 
enhancement potential at Big Boulder Creek in 2006. Numerous 
partners have assisted since that time.  Work completed in 2008 
and 2010 is detailed in this report and additional work remains 
for the 2011 season.  Additional information about TWC can be 

found at www.takshanuk.org. 
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Executive Summary 
Big Boulder Creek is a tributary to the Klehini River in southeast Alaska, 34 miles from 
Haines, Alaska on the Haines Highway.  The steep mountain stream has a watershed area 
of 30 square miles and flows south from its headwaters in British Columbia.  As it leaves 
the narrow confines of the mountains, the creek forms an alluvial fan at its confluence 
with the Klehini River.  Big Boulder Creek supplies important spawning, rearing and 
overwintering habitats for Chinook salmon.  The system accounts for up to ten percent of 
the total Chilkat Watershed population of Chinook salmon.  Historic runs were reported 
to be considerably larger than those seen in recent decades.  Growing concern over the 
quality of habitat and run size has been note by Alaska Department of Fish & Game 
(ADFG) biologists since the late 1980s.   
 
The existing main channel of Big Boulder Creek is relatively straight and entrenched 
with little access to a floodplain.  It is hypothesized that the high energy and velocities 
produced by the constrained channel limits the amount of suitable salmon habitat.  Earlier 
studies suggest that the existing channel occupied its current alignment since at least 
1948 and that normal dynamics associated with alluvial fans has been reduced by 
placement of the upstream highway bridge.  It has been suggested that diverting flows 
into a pre-1948 channel to the east would reduce energy and velocity resulting in 
increased quantity of quality habitat.  With this as a starting point, the objectives of the 
Big Boulder Enhancement Project were: first, to protect the existing spawning habitat, 
second, to install a restoration design to enhance the habitat for Chinook salmon and 
finally, to monitor the project’s success.  Project work in July 2008 and July 2010 
included bank re-sloping, installation of protection structures, revetments, installation of 
a distributary channel and habitat structures in the distributary and main channels.  Short-
term project monitoring has shown the bank stabilization to be effective and that the 
distributary channel is capturing flow at all levels and seasons. 
 
Introduction 
The Big Boulder Creek Enhancement project started in 2006 when Takshanuk Watershed 
Council began listing project ideas for restoration, enhancement, and research 
opportunities in the Haines Borough.  A study was initiated to assess the current aquatic 
habitat of Big Boulder Creek and a preliminary report was issued by Natural Channel 
Design (NCD) in July 2006 noting concerns regarding the lack of hydrologic dynamics 
and active erosion of the west bank of the creek towards a gravel pit.  It was also noted in 
that report that a catastrophic failure of the creek into the adjacent gravel pit would 
quickly threaten the Haines Highway Bridge crossing the creek. 
 
At the project site, Big Boulder Creek leaves the confines of a narrow steep valley and 
spreads to form a lower gradient alluvial fan.  Alluvial fans are dynamic by their very 



nature.  Lack of geologic control, easily erodible substrate, high sediment supply, and 
rapidly changing gradients produce active erosion and deposition processes. As a result 
of these conditions, braided channels are common on these landscapes.  The normal 
water and sediment processes of Big Boulder Creek are complicated by periodic “torrent” 
or debris flows that supply large volumes of sediments resulting in unpredictable 
morphologic changes. 
 
The 2006 morphologic assessment of Big Boulder Creek was based on a review of past 
assessments, interviews with fishery biologists, a site visit, and field surveys.  The creek 
below the Haines Highway was found to have a straight, relatively steep, entrenched 
channel more appropriate to narrow valley landscapes.  It appeared that the current 
“stable” condition of the channel had reduced the dynamics expected along an alluvial 
fan.  These dynamics tend to create a greater variety of morphologic features including 
areas of low velocity runs, deep pools, and other areas utilized by Chinook salmon.  The 
design strategy was to focus on restoring the natural “instability” of the stream channel 
characterized by braiding, high bank erosion, periodic woody debris, frequent changes in 
channel alignment, and formation/erosion of central and lateral gravel bars.  The 
excavated gravel pit located immediately west of the current creek posed an imminent 
and substantial threat to habitat and the highway infrastructure.  A breach into the pit 
would have created a very powerful headcut that could quickly erode the channel 
upstream dramatically lowering the channel bed elevation and threatening the highway 
bridge abutments.  Proposed modifications to the stream channel were carefully designed 
and installed to minimize lateral erosion to the west. 
 
The 2006 assessment identified the problems that helped to create had two main goals: to 
avoid a catastrophic avulsion into the gravel pit and to increase access to quality 
spawning habitat.  Proposed objectives were to lower the flow of main channel of the 
creek by redirecting a portion of the creek and to place structures in Big Boulder Creek to 
slow or stop erosion of the west bank.  These goals and objectives were set to ultimately 
address the issues of maintaining an important Chinook salmon population and the less-
than-ideal placement of the Haines Highway Bridge that threatened the integrity of the 
system.  The project provided the best option to increase the Chinook salmon stock in this 
system. 
 
TWC determined three distinct reaches below the highway bridge.  For each of these 
reaches a specific set of actions was proposed. 	  
 
Upper Reach: Restoring a Distributary Channel Network 

 
TWC proposed to spread flows into a distributary channel network that would 
effectively reduce energies and slow velocities.  This alternative maintained that 
Big Boulder Creek continued to flow in its existing channel but created one or 
more shallow distributary channels to the east of the creek to spread flow energy 
and restore the original function of the alluvial fan. Plans included the excavation 
at one or more points along the existing channel to reconnect the historic 
channels.  Once the “cross-over channels” were excavated it was hypothesized 



that natural flows would erode and enlarge the downstream channels.  A low 
structure or large woody debris would be installed near the divergence of the 
channels to encourage flows into the new channels.  It was expected that the 
channels would be active at all flow levels however very low flows would 
probably remain in the existing channels.  Three potential alignments were 
identified during field surveys. 

 
Care would be taken in the diversion of flows to ensure that adequate flow 
capacity and sediment transport was maintained.  All structures would be low and 
porous, designed to “nudge” or “encourage” the use of additional channels rather 
than directing flows.  A more substantial levee or dike would be at risk from 
overtopping during flood events and to unpredictable alteration during a debris 
flows.  In the worst of cases, high sediment loading combined with the 
constriction formed by the levee could divert flows to the west into the adjacent 
gravel pit.  Failure of the levee structure could create instabilities that threaten the 
bridge abutments above the project. 

 
Recreating the distributary channel network was proposed in order to increase the 
dynamics and instability of Big Boulder Creek.  Some general results were 
expected, but it was impossible to predict the final form of the individual channels 
or network.  Spreading the flows into new channels was completed to reduce 
flood flow velocities and promote deposition of finer gravels in the existing 
channel.  Enhancement structures would be less likely to be removed by high 
flows.  The new channel or channels were expected to actively erode as they 
widened, undermining trees and other woody shrubs.  This woody debris was 
expected to naturally create additional habitats.  It was unknown if the gravels in 
the new channels would be deposited over time requiring periodic maintenance or 
if spreading flood flows would result in general deposition/aggradation in the 
existing channel thereby increasing flows to the rest of the network.  Sediments 
from periodic debris flows could fill one or more of the channels or be carried 
through to the Klehini River. 

 
Regardless of its final morphologic form, the channel network was meant to 
increase the diversity, dissipate energies, increase bank erosion, reduce velocities, 
and increase the natural dynamics of the system.  It was though that periodic 
maintenance would be necessary but should be minimized.  Given the dynamics 
of the distributary system, the size of each channel was dependent on the flows 
and sediments that ultimately flow through them.  The purpose was to reestablish 
the connection between the historic channels and the existing stream.  Therefore it 
was recommended that relatively small pilot channels be excavated at each cross-
over point.  As flows were reestablished the unconsolidated alluvium would be 
easily eroded to establish the new channel size.  The pilot channels would have a 
bottom width of eight feet to accommodate heavy equipment.  Banks would rise 
at a 3:1 slope until matching natural grade. 

 



Middle reach: Stream Bank Stabilization 
 
The existing channel is closest to the gravel pit in this reach and erosion along the 
west bank was active at the time of assessment in 2006.  Increasing bank 
resistance to erosion using structural means combined with selective channel 
widening to reduce the hydraulic pressures was recommended by NCD and 
ADFG.  Stabilization practices recommended included resloping of vertical 
banks, toe rock armoring along the base, and native willow layers installed to 
protect the upper bank.  In addition, reducing the height of the opposite bank 
would allow flows to spread and energies to decrease.  The distributary channels 
upstream would further reduce erosive forces against the bank. 

 
Lower reach: Habitat Enhancement Structures 

 
A number of effective structural practices have been developed and successfully 
installed to enhance aquatic habitats.  These structures are constructed of rock 
and/or large woody debris (logs) to slow flows, dissipate energy, create local 
pooling or deposition, and a provide a range of micro-habitats suitable for 
spawning and rearing.  These practices are intended to reproduce natural features 
created by the stream itself. 

 
It was recommended that enhancement structures be installed only along the 
existing channel.  Installation of structures was not recommended initially in the 
newer distributary channels until they had reached a dynamic equilibrium.  All 
structures were placed in such as way as to reduce the potential for erosion along 
the west bank of the existing channel. 

 
In any event, the alteration of existing Chinook salmon habitat would be approached with 
care.  TWC was determined to not jeopardize the existing run in pursuit of increasing 
future runs.  Care would be taken to ensure no net loss of usable Chinook salmon 
spawning habitat and work was in concert with ADF&G to achieve this result. 
 
Methods 
More specific objectives and methods for restoration were determined as a part of the 
2008 permitting process.  NCD developed the first preliminary plans in July 2006 and 
these plans were modified into construction plans in early 2008 to show more specific 
plans for restoration and enhancement construction.  Following the 2008 construction, 
plans were made for further habitat enhancement structures to be placed in 2010.  As 
well, being on the project site, NCD and TWC were better able to suggest further 
enhancement and restoration measures for future work.  In July 2010, TWC completed 
the second season of enhancement and restoration on Big Boulder Creek. 
 
Specific methods for the first season (2008) of enhancement and restoration included the 
stabilization of eroding stream bank using low rock base, root wads, pole & cluster 
plantings, and a spruce tree revetment.  These practices not only reduced the risk of 
capture by the adjacent gravel pit but provided additional habitat diversity along the bank. 



 
Specifically, bank stabilization included installation of: 

• 240 feet of low toe rock along the bank base 
• 400 willow poles placed behind the rock 
• 4 root wads to protect bank and create local scour and habitat 
• 200 feet of spruce tree revetment to provide short-term protection until vegetation 

is reestablished 
• 100 plantings of rooted cottonwoods and alders in re-sloped bank 
• All disturbed areas were reseeded with native grasses 

 
 

The spruce tree revetment required 
the harvesting of approximately 60 
trees each 12-15 feet tall.  Originally 
tops of commercially harvested trees 
were obtained for this purpose.  
However, it was discovered that the 
limbs on the “tops” were too long and 
sparse to be effective in the 
revetment.  Instead young trees were 
harvested and used.  Large boulders 
were drilled and ½-inch by 6-inch 
shoulder eyebolts installed to serve as 
bolster for root wads and spruce tree 
revetments.  The hammer drill worked 
well to drill holes.  It was found that 

regular epoxy worked well and holes used about 1 oz epoxy per hole.  Specific 
construction details are detailed in construction sheets and as-built sheets in Appendix A. 
 
To provide additional habitat and 
reduce hydraulic forces against the 
eroding bank, a 750-foot long historic 
distributary channel was reconnected, 
cleared and reconnected to Big 
Boulder Creek in 2008.  As well, 
habitat structures were placed in the 
main channel and distributary channel 
to provide dynamic habitat elements in 
2010. 
 

Figure 1: West Bank Pre-Project 

Figure 2: West Bank After Re-Sloping 



Restoration of the distributary channel included: 
• Grubbing vegetation from 550 feet of historic channel 
• Excavation of 200 feet of pilot channel to connect to Big Boulder Creek 
• Installation of 30 rock clusters to provide habitat 
• Installation of a dozen rooted alder clumps along new channel 
• All disturbed areas were reseeded with native grasses 

 

 
Figure 3: Distributary Channel 

TWC worked closely with the ADFG Habitat Division during the permitting process and 
was issued a Nationwide Permit #27 for Aquatic Habitat Restoration.  For the first year of 
work in 2008 regulatory permitting was completed in June 2008 and construction was 
completed between July 7 and 15, 2008 to minimize impacts to Chinook salmon who 
spawn in late July and August.  For the 2010 season, TWC completed permitting in early 
spring and again completed work in the first two weeks of July. 
 
Methods for the 2010 field season included installation of habitat structures in the 
distributary channel and the main stem channel of Big Boulder Creek.  Four anchored 
root wads, one digger log, several boulder clusters, one boulder dart and two boulder 
wing deflectors were placed in 2010.  All structures placed in the 2010 season were in the 
distributary channel with the exception of two anchored root wads that were placed in the 
main channel, accessed from the east side.  Debris was removed near the beginning of the 
distributary channel at the entry of another potential distributary channel from the main 
channel of Big Boulder Creek was completed.  Monitoring of this site will show if the 



channel will move towards the second intermediate distributary channel.  Mobilization of 
equipment was limited to the east side of the river in 2010 due to availability of a 
sufficient quantity of quality materials.  Plans for the rest of the structures to be placed in 
the main stem of the creek are in place for July 2011 and will be funded by the State of 
Alaska Department of Commerce, Community and Economic Development. 
 
Specific details of the habitat structures placed are as follows: 
 
Digger logs: Sitka Spruce logs, 10-12” in 
diameter with a length of 30-40’ 

Digger logs are placed with one end 
anchored on the bank and the other end 
plunging into the bottom of a pool.  
Primary use of digger logs is to enhance 
pool habitat by creating diverse 
overhead cover for rearing juveniles as 
well as cover for migrating adults.  They 
are also used to scour the channel, 
creating or expanding pool habitat.  Logs 
with root wads intact should have the root wad extending down into the pool to 
offer the most complexity for increasing rearing habitat and maximizing scour.  
Monitoring of the digger logs will include visually examining the downstream 
scour pool creation and placement of fish traps to monitor use by juvenile salmon. 

 
Boulder clusters: 3 each, 1-3’, irregularly shaped, angular rock 

Boulder clusters provide overhead cover and create scour pockets around 
boulders.  They are also built to create quiet water resting areas and sort spawning 
gravel.  Boulders were embedded into the stream and their tops were placed 
below bankfull elevation.   

 
Boulder Darts: Distributary Channel: 10-12 boulders with diameter of 12-36” 

Boulder Darts provide habitat and bank protection and break up high velocities 
along the outside meander of streams.  They also create small scour holes with 
vertical cover.  Darts were angled upstream at 30 degrees or less, sloping from 
bankfull height or less at 7 degrees.  The downstream side of each dart was dug 
out to initiate scour pool development.  Darts will be monitored to document 
scour pool development. 

 
Boulder Wing Deflectors: 8-12 
boulders on each side with a diameter 
of 12-36” 

Opposing wing-deflectors are 
built to constrict the flow to 
create a scour pool and sort 
spawning gravel.  These 
structures are best installed in 

Figure 5: Boulder Wing Deflector - Installed 

Figure 4: Digger Log - Installed 



long, uniform glides or riffles.  They create rearing habitat for juvenile fish as 
well as resting areas for upstream migrating spawners.  The upstream side of the 
deflector will be monitored to track deposition that may become suitable 
spawining habitat.  Opposing wing-deflectors reduce the channel width by 40 to 
80 percent. 
 

Construction was completed with a large trackhoe with a hydraulic thumb, a small 
bulldozer (D5) and a front-end loader.  Whiterock Nursery and Jack Smith Trucking 
provided contractual services for dirtwork and delivery and acquisition of supplies.  
Student volunteers from Haines High School and Putney Student Travel provided 
invaluable help in harvesting willows and spruce and in the construction of the spruce 
tree revetment.  Takshanuk Watershed Council volunteers assisted with drilling and 
securing bolts into boulders for the bolster rock. 

 
The project was designed to 
extend over several years with 
lessons learned in early years 
incorporated into later design and 
implementation.  A detailed 
monitoring program is planned to 
identify any maintenance needs 
and to evaluate the success of 
project components.  It was 
expected that the bank 
stabilization would require little or 
no maintenance.  Vegetation was 
expected to quickly reestablish on 
resloped banks and provide 
protection for upper bank areas. 
 

Photopoint monitoring of the site has proved that the bank stabilization is holding true 
and that re-vegetation has been successful with the exception of alder-clump plantings.  
We believe that the disturbance of the alder roots was too great for their successful re-
planting. 
 
Construction plans and As-built sheets for both years of construction are attached in 
Appendix A. 
 

Figure 6: Spruce Revetment - Installed 



 
Figure 7: Photopoint Monitoring Locations 

Monitoring of Big Boulder Creek will be ongoing for as many years as funds allow.  
Takshanuk Watershed Council is committed to the health of the Big Boulder system and 
Chinook salmon runs in the Haines area and will continue to work towards restoration of 
the historic Chinook runs.  TWC, NCD and ADF&G have designed a monitoring plan to 
study the morphologic and hydrologic changes over time at the project site.  The 2010 
monitoring plan results are presented with this report. 
 
Monitoring plan components include: 

• 12 Photo points to monitor morphologic changes and bank erosion 
• 4 Permanent cross-sections 
• Substrate samples (pebble counts) at each of the 4 cross-sections 
• Fish usage surveys during the spawning season and trapping for juveniles 
• Quarterly stream flow measurements in the distributary channel 

 
Results and Discussion 
The immediate threat of Big Boulder Creek’s failure has been alleviated through 
restoration work.  Re-sloping of the west bank, installation of the spruce revetment and 
bank protection structures, and clearing of the distributary channel have clearly helped to 
armor the bank from further erosion.  Banks have become stabilized, thus reducing the 



threat of breach of the west bank and capture of the mainstem of Big Boulder Creek into 
the borrow pit.  The toe rock, root wad, and tree revetements are still stable.  The sloped 
bank above them is holding its form.  The willow plantings are surviving at an estimated 
rate of at least 85% or greater.  The overflow channel, which flows in just upstream of the 
top of the tree revetments, shows signs of new scouring.  This channel should be 
monitored closely to see if it continues to scour and possibly negatively impact the 
upstream end of the stabilization work.  TWC has made recommendations to the Haines 
Borough and Alaska Department of Transportation to halt gravel extraction along the east 
bank of the gravel pit directly adjacent to Big Boulder Creek. 
 
As expected, the new distributary channel is evolving and maturing as peak discharges 
flow through it.  Most adjustments occurred between original construction in 2008 to 
August of 2009.  The channel has remained relatively stable in width and depth since 
2009.  The width of channel opening has only changed in cross section four, widening by 
two feet.  This area is associated with the upstream extent of a head cut moving up from 
the outlet of the distributary channel.  Survey of the longitudinal profile indicates that the 
head cut movement has slowed in the last year with the channel grade becoming more 
even along its length.  The substrate particle size increased significantly during the first 
year as discharges carried away fine sediment from the newly formed channel.  Then, 
from 2009 to 2010 the particle size decreased somewhat, indicating that the channel is 
stabilizing and beginning to collect sediment rather than erode.  Changes in channel 
morphology were quantified using monumented cross-sections, a longitudinal profile, 
and pebble counts at each cross-section.   
 
Four cross-sections were established perpendicular to the distributary channel along its 
length.  These were monumented with 1/2-inch rebar topped with yellow plastic caps in 
July 2008.  A 200-foot tape was stretched between pins beginning on river left to 
establish stationing.  Elevations were measured using a laser level.  Cross-Section 
monitoring shows that channel change in the distributary channel was small during 2009-
2010 compared to the initial year (2008-2009).  Vertical and lateral adjustments were 
measured.  Channel widths at the water surface (measured at 2008 surface elevation) and 
at top of bank were compared between 2009 and 2010.  Crosssections widened between 0 
and 0.5 feet from top of bank and 0 to 1.7 feet at water’s edge (see Table 1).  Cross-
sections deepened between -0.1 and 0.2 feet (see Table 2). 
 

Table 1. Lateral Adjustment between 2008, 2009, and 2010    

 
Width at Top of 

Bank  Width at Water Surface* 
 2008 2009 2010 

Change (ft) 
2009 to 2010  2008 2009 2010 

Change (ft) 
2009 to 2010 

XS1 23.0 34.0 34.0 0.0 XS1 10.5 14.0 14.0 0.0 
XS2 22.0 23.0 23.3 0.3 XS2 12.0 19.0 19.0 0.0 
XS3 27.0 27.0 27.0 0.0 XS3 15.8 22.0 22.0 0.0 
XS4 21.5 25.0 25.5 0.5 XS4 10.5 23.8 25.5 1.7 
 
      *Measured at 2008 level's elevation 



Table 2. Vertical Adjustment between 2008, 2009 and 2010 
 Vertical Change 
 2008 2009 2010 

Change (ft) 
2009 to 2010 

XS1 22.8 22.8 23 0.2 
XS2 16.7 15.7 15.8 0.1 
XS3 7.9 6.1 6.2 0.1 
XS4 4.3 -0.1 -0.2 -0.1 

 
To establish stationing, a 300-foot tape was stretched along the distributary channel 
thalweg beginning at the upstream confluence with Big Boulder Creek and continuing 
down to the junction with Big Boulder.  Elevations were measured at each change in 
slope along the tape using a laser level.  All data was recorded and assessed on 
Longitudinal Profile data sheets and in Microsoft Excel spread sheets.  The overall slope 
changed little from 2009 to 2010, increasing slightly from 3.3% to 3.4%, due to 
downstream channel adjustments.  Local riffle, run, and pool channel slopes and lengths 
have become more pronounced.  There are many continuous riffles containing step-drops 
formed by the continued coarsening of the channel bed at about 50 to 100-foot spacing. 
Frequency of major steps has increased from the 2009 survey that found step-drops at 
200-foot spacing. 
 
The slope appears to have remained relatively unchanged from 2009, increasing only 
slightly from 3.3 to 3.4%. See Figure 8.  Locations of six fish habitat structures installed 
in the side channel, in July 2010, are indicated in Figure 8. 

 
Figure 8: Longitudinal Profile 2008, 2009 &2010 

 
The Wolman Pebble Count was used to study benthic substrate.  The procedure consists 
of the random sampling of 100 particles within the channel bed at each of the 
crosssections.  The median diameter of each particle was measured, recorded in 



millimeters, and the data graphed on cumulative distribution and bar charts.  Substrate 
coarsened significantly over the first year across all cross sections as the channel 
deepened and widened.  From 2009 to 2010 the substrate particle size decreased, as 
shown in Table 3.  Decrease in particle size indicates that the stream is becoming more 
stable as sediments begin to accumulate within the stream.  This indicates a more 
balanced sediment budget for the distributary channel and provides more evidence that 
the channel has evolved to a stable shape since construction. 

 
Table 3. Channel substrate particle size by cross-section and year 

  Substrate Particle Size 
  d15 (mm) d50 (mm) d85 (mm) d100 (mm) 
  2008 20 35 70 290 
XS1 2009 29 56 160 880 
  2010 25 53 120 520 
  2008 15 35 60 180 
XS2 2009 28 79 160 390 
  2010 16 42 115 365 
  2008 6 22 55 422 
XS3 2009 35 81 185 475 
  2010 16 60 150 320 
  2008 12 40 120 375 
XS4 2009 22 78 180 410 
  2010 15 70 150 340 

 
TWC utilized data from the local ADFG Sportfish department for pre-construction 
counts.  Each year, ADFG has completed a count on Big Boulder Creek adult spawners.  
The number of spawners has increased slightly in the past year, but ongoing monitoring 
of spawning and migrating adults will provide a clearer picture of the project’s success.  
As TWC continues to monitor the project’s success, updates will be provided via the 
takshanuk.org website. 
 
Recommendations 
Big Boulder Creek is believed to be on the upper end of the limits for Chinook salmon 
habitat in terms of gradient, and lower end in terms of flow.  Area biologists do not 
support taking additional flow away from existing spawning habitat during spawning and 
incubation because doing so would reduce the flow further.  Diverting water during high 
flows (spring run-off, fall rain events) would likely be beneficial and would encourage 
channel instability and dynamics.  The existing channel is still believed to be uniformly 
too steep.  There are few gradient breaks between the bridge and Klehini.  All agree the 
best approach to improving the situations is to create sections of improved habitat 
whether along the entire length of the middle and lower reach or in smaller scale habitat 
improvements.   
 



It is recommended that further work be completed in the 2011 season to remove a large 
island above, directly under and below the Haines Highway Bridge in the main channel.  
This is being proposed to lower the flood plain of the existing channel and further 
enhance dynamics below the bridge area. 
 
It is also recommended that post-project monitoring be conducted in the channel for 
several years.  Photopoint monitoring, pebble counts, stream flow, bank erosion and cross 
section monitoring will be completed by TWC.  Fish usage of Big Boulder Creek and the 
constructed side channel are completed by Alaska Department of Fish & Game twice 
weekly in the month of August each year.
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Appendix A: Construction Plans, As-Built Surveys and Monitoring 
 
Due to the large size of these files, these documents are not included in this 
report file.   
 
Included in the attached documentation are the following files: 
 
Big Boulder 2008 Construction Sheets.pdf 
 
Big Boulder 2008 As-Built Survey.pdf 
 
Big Boulder 2010 Construction Sheets.pdf 
 
Big Boulder 2010 As-Built Survey.pdf 
 
Big Boulder 2010 Monitoring Report.pdf



Appendix B: Financial Statement of Expenditures 
 

Budget vs. Actual 
Big Boulder Creek Restoration, Pacific Salmon Commission Funding 

    Budget    Actual  
Wages and Salaries   $2,550.00    $9,314.09  
Labour- Employer Costs   $612.00    $971.34  
      
Subcontractors and 
Consultants   $44,200.00    $44,060.18  
      
Travel    $3,125.00    $3,230.00  
      
Supplies and Materials   $11,875.00    $4,786.39  
      
Overhead/Indirect Costs   $3,925.00    $3,925.00  
      
Total Project Costs   $66,287.00    $66,287.00  

 
The project budget was spent according to the grant agreement and projected budget with 
the exception of materials and wages.  It was estimated in the original project application 
that supplies would be purchased.  TWC found it to be more cost effective to gather 
willows and spruce for the revetment by hand and therefore, the two budget categories 
changed accordingly.  All other budget categories remained relatively unchanged with 
minor exceptions.   
 
Local contractors at Jack Smith Trucking/Whiterock Nursery provided heavy equipment 
construction for both project years.  Natural Channel Design provided engineering, 
construction plans and project oversight, Randy Erickson of Cramer Fish Sciences and 
former Haines Area ADFG Sportfish Biologist provided consulting for restoration plans  
 
Funds were received to match Pacific Salmon Commission funds from the State of 
Alaska Department of Commerce, Community and Economic Development.  As well, 
TWC volunteers provided an in-kind match of labor for the project. 


