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Executive Summary 

The City of Tacoma is interested in exploring the potential for daylighting a culvert-conveyed 
portion of Mason Creek (e.g., creating a stream channel stream to replace the culvert) to improve 
fish habitat conditions and provide fish passage to upstream reaches.  This report presents the 
results of a feasibility analysis of partially or fully daylighting the creek.  The analysis includes 
an assessment of existing conditions in Mason Creek, a description of conceptual daylighting 
alternatives, and an evaluation of the feasibility of the alternatives.  Recommendations are 
provided based on estimated project costs and benefits. 

Mason Creek drains Mason Gulch, a 42-acre undeveloped ravine located in the North Tacoma 
subwatershed.  The stream flows perennially, primarily fed by ground water seeps and water 
discharging from a pipe on the northeastern hillslope near the upper end of the gulch.  
Approximately 1,170 feet downstream of its headwaters, Mason Creek enters a 980-foot-long 
culvert at the western edge of the North End Wastewater Treatment Plant.  The stream is 
conveyed through the 24- to 36-inch-diameter culvert under the treatment plant, North 
Waterview Street, the Burlington Northern and Santa Fe Railway tracks, North Ruston Way, and 
a city park (Ruston Way Park) to Commencement Bay.  This culvert system poses a complete 
barrier to fish passage due to elevation drops, high-gradient segments with excessive flow 
velocities, and a water diversion structure at the culvert inlet.   

Currently the stream does not support anadromous fish populations due to the fish passage 
barriers.  If fish passage were to be restored, coho salmon and resident cutthroat trout are the 
most likely species to reoccupy the system based on their historical presence in nearby streams 
and potential use of existing stream habitat.   

Based on the project objectives and constraints, two alternatives were developed for daylighting 
and improving the stream.  Concept development was guided by potential feasibility, including 
consideration of spatial constraints posed by ravine hillsides, roads, the railroad, utilities, and the 
city park and treatment plant infrastructure.  Alternatives that are not feasible and components of 
stream improvements that are not feasible were eliminated from consideration.  The following 
concepts were considered in this analysis: 

 Concept 1 (referred to as estuary daylighting) consists of daylighting the 
lower 170 feet of Mason Creek to create a small estuary and tidal marsh in 
a portion of Ruston Way Park.   

 Concept 2 (referred to as channel daylighting) involves daylighting a 
longer channel segment (650 feet) around the south side of the treatment 
plant and installing a new 280-foot culvert to convey the stream under the 
railroad and roadways to Commencement Bay.   

While estuary daylighting (concept 1) would not provide fish passage to upstream reaches of 
Mason Creek, it could benefit salmon by providing rearing and foraging habitat for juvenile life 
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stages as well as for other marine species.  Additionally, this concept would enhance the quantity 
and complexity of the nearshore habitat in Commencement Bay.  The limited availability of 
estuarine habitat has been identified by NOAA Fisheries as an important factor for the recovery 
of Puget Sound salmon populations.   

Issues that may affect the feasibility and cost of implementing the estuary daylighting concept 
include the possibility of sediment contamination in the estuary footprint and the potential for 
marsh habitat to fill in with sediments over time.  The planning-level cost for the design, 
permitting, and construction of the estuary daylighting concept is estimated to be $930,000.  If 
the City pursues concept 1, it is recommended that the project include the removal of the 
abandoned pier structures in order to maximize the nearshore ecological benefits.  This could 
cost an additional $100,000 to $200,000, for a total cost of $1,030,000 to $1,130,000.   

Channel daylighting (concept 2) would provide fish passage under some flow conditions to a 
portion of Mason Creek.  The upper reach of the creek would not be accessible to salmon species 
due to the presence of natural fish passage barriers (extended high-gradient riffle/cascade 
segments and shallow water depths at riffles), limiting the potentially accessible habitat to 
approximately 800 feet of stream channel upstream of the treatment plant.  Due to shallow water 
depths, the extent of pool filling with sediments, and lack of instream habitat complexity, the 
newly accessible channel would provide little functional rearing, holding, and spawning habitat 
for salmonid fish species under existing conditions.  Furthermore, given the design constraints 
for the daylighting corridor (steep slopes, limited available area, and high longitudinal gradient 
of the site), the new channel along the edge of the treatment plant would be unlikely to provide 
high-quality habitat for salmonid species, and it is unlikely that the new culvert would be fully 
passable.  If the City pursues this concept, it is recommended that the habitat in the lower and 
middle reach of Mason Creek be rehabilitated as part of the project.   

Construction challenges associated with the channel daylighting concept include installing a long 
and tall retaining wall along the steep and wet hillside south of the treatment plant and threading 
a long culvert under road and railway crossings and through several underground utilities.  The 
construction staging area is limited and access may adversely affect treatment plant activities.  
Issues that may affect the feasibility and cost of implementing this concept include the possibility 
that the proposed wall construction and culvert installation methods are not possible due to 
geotechnical constraints.  There is also the potential for additional utility conflicts along the 
proposed daylighting and culvert alignment.   

The planning-level cost for the design, permitting, and construction of the channel daylighting 
concept is estimated to be $2,890,000.  This cost estimate would need to be verified and refined 
as necessary based on findings of geotechnical investigations, additional research on 
underground utilities in the relocated stream corridor, and refined streamflow estimates.  The 
additional cost for rehabilitating habitat in the newly accessible reaches of Mason Creek 
upstream of the treatment plant could be as low as $45,000 and could be as much as $910,000.  
Because the actual habitat rehabilitation work is highly uncertain at this time, the costs for that 
habitat rehabilitation developed for this report are rough and as such are presented in ranges.  
Further characterization of the sediment sources and basin hydrology would be necessary to 
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more precisely estimate habitat rehabilitation costs.  The total estimated cost for implementing 
concept 2 and upstream channel rehabilitation could range from $2,935,000 to $3,800,000.   

From an ecological perspective and excluding any consideration of cost, the best fish habitat 
improvement project would include elements of both concept 1 and concept 2:  daylighting the 
channel (according to concept 2) with a larger estuary and tidal marsh (as described for concept 
1), channel improvements in upstream reaches, and abandoned pier removal.  A combination of 
these elements would restore and reconnect estuarine and fluvial (instream) habitat that is critical 
for the recovery of salmon and other fish and wildlife species.  The estimated cost to implement 
all of this work could range from $3,965,000 to $4,930,000.   

 v 





Feasibility Analysis—Daylighting of Mason Creek 

Introduction 

Mason Creek drains an undeveloped ravine located in the North Tacoma subwatershed.  Before 
discharging to Commencement Bay, the stream is conveyed through a 24- to 36-inch-diameter, 
980-foot-long culvert under the North End Wastewater Treatment Plant, North Waterview Street, 
the Burlington Northern and Santa Fe (BNSF) Railway tracks, North Ruston Way, and City of 
Tacoma parkland along the waterfront (Figure 1).  This culvert poses a complete barrier to fish 
passage.  The City of Tacoma is interested in exploring the potential to implement structural 
changes to allow this segment (reach) of Mason Creek to flow in an open channel (referred to as 
“daylighting”) to improve fish habitat conditions and provide fish passage to upstream reaches. 

This report presents the results of a feasibility analysis of partially or fully daylighting the 
culvert-conveyed portion of Mason Creek.  The analysis includes an assessment of existing 
conditions, a description of conceptual alternatives, and an evaluation of the feasibility of the 
alternatives.  Recommendations are provided based on estimated project costs and benefits. 
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Figure 1.  Site and vicinity map of the Mason Creek project area in Tacoma, Washington.



 



Feasibility Analysis—Daylighting of Mason Creek 

Existing Conditions 

This section provides a qualitative characterization and assessment of instream habitat, riparian 
vegetation, geomorphic, and hydrologic conditions of Mason Creek.  The characterization is 
based on a review of available data and observations made during site reconnaissance conducted 
on May 25, 2005, by Herrera Environmental Consultants (Herrera).  Photographs taken during 
the site reconnaissance are provided in Appendix A. 

Description of Project Area 

Mason Creek drains Mason Gulch, a 42-acre undeveloped ravine located in the North Tacoma 
subwatershed (Figure 1).  The gulch is bounded by North 37th Street, 38th Street, and 39th Street 
to the south, North Stevens Street and North Mason Avenue to the west, and North Ruston Way 
to the east.  The length of Mason Creek from its headwaters within the gulch to the 
Commencement Bay shoreline is 2,150 feet.  The stream flows perennially, primarily fed by 
ground water seepages in the headwaters and along the steep south hillslope, and water 
discharging from a pipe on the northeastern hillslope (unknown before this study).  At the time 
of the reconnaissance, this pipe was contributing at least half of the total streamflow at its 
confluence with Mason Creek.  In addition, a small tributary joins the mainstem channel near the 
North End Wastewater Treatment Plant. 

Approximately 1,170 feet downstream of its headwaters, Mason Creek enters a 980-foot-long 
culvert at the western edge of the North End Wastewater Treatment Plant.  The stream is 
conveyed through the 24- to 36-inch-diameter culvert under the treatment plant, North 
Waterview Street, the BNSF railroad tracks, North Ruston Way, and a city park (Ruston Way 
Park).  This culvert poses a complete barrier to fish passage due to elevation drops, high-gradient 
segments with excessive flow velocities, and a water diversion structure at the culvert inlet 
(Figure 2). 

The culvert discharges to Commencement Bay at the Ruston Way Park beach.  At high tide, the 
culvert outlet is submerged.  At low tide the culvert outlet is exposed, allowing the stream to 
flow over the beach to salt water.  The point of discharge on this beach area is characterized by 
the presence of riprap that covers most of the natural substrate (see Photo A in Appendix A). 

Stream Habitat and Geomorphic and Riparian Conditions 

The stream habitat was characterized primarily by means of the field reconnaissance on May 25, 
2005.  Based on a cross-sectional measurement of water depths and velocities, the calculated 
total discharge (streamflow) was 3 cubic feet per second at the time of the field reconnaissance, 
and the water temperature was 11 degrees Celsius (ºC). 
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Feasibility Analysis—Daylighting of Mason Creek 

The following description of Mason Creek represents a habitat characterization by stream reach 
as they were assessed during the field reconnaissance, moving upstream through the channel.  
Although fish are currently not able to access the stream channel upstream of the treatment plant, 
this characterization provides an understanding of the habitat that is available.  The stream 
reconnaissance started at the pool and culvert inlet that are located immediately west of the 
North End Wastewater Treatment Plant and ended at the headwaters of the stream (Photos B 
and L, respectively in Appendix A).  Three distinct channel reaches were defined (lower reach, 
middle reach, and upper reach) based on the channel geomorphology, gradient, and general 
habitat conditions. 

Lower Reach of Mason Creek 

The lower reach of Mason Creek starts at the pool where the stream enters the culvert and 
extends approximately 400 feet upstream.  The pool functions as a sediment trap as indicated by 
the high volumes of sand observed within the pool, as well as dredge spoils that have been 
deposited on the right (southern) bank (see Photo C in Appendix A).  The lower reach is 
characterized by a step-pool bed configuration, which is formed by stable pieces of large woody 
debris that span the stream channel (Photos D and E in Appendix A).  The stream channel 
gradient averages 5.5 percent, ranging from 3 to 8 percent (Tacoma 2005a, 2005b).  In this reach, 
the wetted depth averages 2 inches at riffles and 4 inches at pools.  The wetted width at riffles 
averages 6 feet.  In general, the lower reach lacks instream habitat complexity and because of the 
natural geomorphic configuration of the gulch, the floodplain area is limited and off-channel 
habitat is mostly absent. 

Due to the amount of sediment, the pools in the lower reach provide little (if any) fish rearing or 
holding habitat, particularly for salmon species.  In general, Mason Creek is experiencing a high 
degree of sedimentation and all of the observed pools in the lower reach are filled with sand and 
small gravel (less than 0.8 inches in diameter).  These step pools have filled even though they are 
associated with one or more pieces of large woody debris that create small cascades that would 
normally create a scour pool (see Photo E in Appendix A).  Although sand and gravel sediments 
are being transported downstream, cobbles larger than 2 inches in diameter, while present, do not 
appear to be moving through the lower reach of Mason Creek.  Streambed armoring (cobbles 
over sand substrate) was observed in the first riffle located immediately upstream of the pool and 
culvert inlet.  In addition, gravel embeddedness (mostly covered by sand) was observed in some 
areas in the lower reach.  Because of the existing substrate conditions, potential spawning habitat 
is limited in the lower reach of Mason Creek. 

Stream riparian conditions in the lower reach are characterized by the presence of a few small 
adjacent wetlands.  The tree layer of vegetation is dominated by bigleaf maple (Acer 
macrophyllum) and red alder (Alnus rubra).  The shrub layer of vegetation is dominated by 
salmonberry (Rubus spectabilis).  Sedge species (Carex spp.) and skunk cabbage (Lysichitum 
americanum) dominate the herbaceous layer of vegetation.  There is good canopy cover 
throughout this reach.  This riparian area provides good wildlife habitat for a variety of species 
including amphibians, birds, and small mammals. 
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Figure 2.  Mason Creek existing conditions—profile. 
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Feasibility Analysis—Daylighting of Mason Creek 

Middle Reach of Mason Creek 

The middle reach of Mason Creek starts approximately 400 feet upstream of the first pool and is 
characterized by long, shallow riffles and the presence of several sand/gravel bars (see Photo F in 
Appendix A).  The stream channel gradient is higher than the gradient in the lower reach, 
averaging approximately 9 percent in most segments.  Several areas with actively eroding banks 
occur in this reach (see Photo G in Appendix A), including an old landslide on the right 
(southern) bank where debris has partially constricted the stream channel.  Bank instability and 
landslide debris are contributing fine sediments and gravel to the stream.  Several areas of bank 
instability are associated with ground water seepages.  There is significant sediment bedload 
movement occurring through this stream reach as indicated by the number of gravel/sand bars 
observed. 

Gravels potentially suitable for salmon spawning were observed in most riffle areas; however, 
water depths at the riffles are typically very shallow, averaging approximately 1 inch in most 
areas.  In addition, all pools in this reach are filled with sand and the stream channel lacks 
instream habitat complexity to support salmon-rearing activities. 

The stream riparian area in the middle reach of Mason Creek is characterized by the presence of 
ground water seepage on the steep right bank.  The tree layer of vegetation is dominated by 
bigleaf maple and red alder.  The shrub layer of vegetation is dominated by salmonberry.  There 
is good canopy and overhanging vegetation cover throughout this reach.  This riparian area 
provides good wildlife habitat for a variety of species such as amphibians, birds, and small 
mammals. 

Upper Reach of Mason Creek 

The upper reach of Mason Creek starts approximately 800 feet upstream of the first pool and is 
characterized by a steeper channel with an average slope of approximately 12 to 15 percent.  
Approximately 800 feet upstream of the first pool, the channel splits into two branches.  The 
northern branch of the channel is approximately 15 feet long and formed by water that is 
discharged from a 12-inch-diameter metal pipe (see Figure 1 and Photos H and I in Appendix A).  
At the time of the field reconnaissance, this pipe was contributing at least half of the total 
streamflow.  The flow has exposed some clay layers within the channel bed, and some pieces of 
this clay are being transported downstream for some distance.  However, turbidity from 
suspended clay sediments was not evident. 

The southern branch of the channel continues upstream to the headwaters of Mason Creek, 
which originates from natural hillside seepages.  From the confluence of these two channel 
branches, the southern branch is characterized first as a high-gradient riffle (Photo J in Appendix 
A) and then as a cascade.  The cascade then leads into an active headcut (the development and 
upstream movement of a vertical or near vertical change in bed slope) that is about 10 feet long.  
The headcut stops at a wood jam/wood pipe located upstream.  In this area, the banks are 
undercut and appear highly unstable.  In the stream channel area with the headcut, the banks are 
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Feasibility Analysis—Daylighting of Mason Creek 

about 10 feet high and are actively eroding.  The eroding banks are contributing a significant 
amount of gravel and sand to the system (Photo K in Appendix A).  Upstream from this point the 
height of the stream banks is significantly lower (about 1 foot high). 

In general, the upper reach of Mason Creek provides little (if any) rearing and spawning habitat 
for salmon species due to extended high-gradient riffle/cascade channel segments, shallow water 
depths (averaging approximately 1 inch in most areas), and lack of instream habitat complexity. 

The stream riparian area in the upper reach of Mason Creek is characterized by the presence of 
ground water seepage on the steep right (southern) bank.  The tree layer of vegetation is 
dominated by bigleaf maple and red alder.  The shrub layer of vegetation is dominated by 
salmonberry.  There is good canopy and overhanging vegetation cover throughout this reach.  
This riparian area provides good wildlife habitat for a variety of species such as amphibians, 
birds, and small mammals. 

Hydrologic Conditions 

Because there are no streamflow data available for Mason Creek, planning-level estimates of 
streamflows were calculated for use in the development of the daylighting concepts (Table 1).  
Streamflows were estimated using regional regression equations with adjustments for the flow 
contribution from the recently identified 12-inch-diameter metal pipe in the upper reach.  
Because there is no way to accurately estimate the flow contribution from the recently identified 
pipe, ground water seeps, or springs, the flow values provided in Table 1 are rough estimates.  

Table 1. Estimated streamflows in Mason Creek. 

Value 
Streamflow  

(cubic feet per second) 
Adjusted Streamflow a, b  
(cubic feet per second) 

Measured 3.0 c Not applicable 
Fish passage flow 0.9 d 2.4 (minimum) 
2-year peak flow 1.9 e 3.4 (minimum) 
10-year peak flow 3.5 e 5.0 (maximum) 
25-year peak flow 4.4 e 5.9 (maximum) 
50-year peak flow 5.2 e 6.7 (maximum) 
100-year peak flow 5.8 e 7.3 (maximum) 
a Flows adjusted by adding a constant contribution from pipe of 1.5 cubic feet per second 

based on flow observed during field reconnaissance (actual contribution unknown). b Because the basin is undeveloped and fed by seeps and springs, the flows calculated using 
regression equations likely underestimate low flows and overestimate high flows (i.e., 
flows are likely attenuated).  Therefore, values are presented as minimums and maximums. c Measured during field reconnaissance May 25, 2005. d Fish-passage design flow for the month of January estimated using regression equation for 
Region 2 (Puget Sound) lowland stream (standard error added) (WDFW 2003). e Peak flow estimated using USGS regression equation for Region 2 (Sumioka et al. 1998). 
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Feasibility Analysis—Daylighting of Mason Creek 

Tacoma Water has the water right to Mason Creek for an instantaneous rate of 400 gallons per 
minute (0.9 cubic feet per second) and an annual consumption of 325 acre-feet (Ecology 2000).  
The North End Wastewater Treatment Plant uses water from both the stream (via a diversion at 
the culvert inlet) and a shallow underdrain system installed under the plant adjacent to the 
original streambed (Kirner 1999 personal communication). 

Tidal Conditions 

Tidal data for Commencement Bay are provided in Table 2.  The Mason Creek culvert outlet 
invert elevation is approximately minus 3 feet (National Geodetic Vertical Datum of 1929 
[NGVD 29]) and is submerged more than fifty percent of the time (it is lower than the mean tide 
level).  At mean higher high water, the tidal influence extends up the culvert to upstream of 
North Waterview Street.   

Table 2. Tide elevations for Commencement Bay. 

Tide Characteristic 
Water Elevation  

(in feet, NGVD 29 ) 

Highest observed water level 8.3 
Mean higher high water 5.8 
Mean high water 5.0 
Mean tide level 0.9 
Mean low water -3.1 
Mean lower low water -6.0 
Lowest observed water level -10.3 

Source: National Ocean Service Tidal Datum Benchmark Station 
No. 9446484 (NOS 2005). 
Note: Elevations referenced to tidal epoch 1983–2001. 
NGVD 29 = National Geodetic Vertical Datum of 1929. 

 

Barriers to Fish Passage 

The 980-foot-long culvert under the North End Wastewater Treatment Plant poses multiple 
barriers to fish passage.  A profile of the culvert is shown in Figure 2.  The culvert outlet to 
Commencement Bay is perched above the immediate shoreline so fish can access the culvert 
only during incoming high tides.  There are three barriers due to elevation drop: a 3.3-foot drop 
in a manhole at station 760, a 2.6-foot drop in a manhole at station 870, and a 6.6-foot drop due 
to the water diversion structure at the culvert inlet (station 980).  These elevation drops 
significantly exceed the maximum criterion for passable culverts (Table 3).  In addition, a 
gradient barrier (10 percent) that results in excessive flow velocities extends from station 870 to 
station 980.  The hydraulic conditions in this culvert segment were evaluated using Manning’s 
equation (assuming a roughness coefficient of 0.012).  At the fish-passage design flow (2.4 cubic 
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Feasibility Analysis—Daylighting of Mason Creek 

feet per second), the average velocity and normal depth were estimated as 11 feet per second and 
0.24 feet, respectively.  In addition, the Froude number at this fish-passage design flow was 
estimated to be greater than 1, indicating a supercritical flow condition.  The high-velocity, 
turbulent, shallow flow conditions in this culvert segment are insurmountable for the fish species 
that would potentially access Mason Creek. 

Table 3. Criteria for fish passage through culverts. 

Parameter Criterion a 

Maximum velocity 3.0 feet per second 
Minimum depth 1.0 foot 
Maximum drop 1.0 foot 

a Passage criteria for adult coho swimming through 
culverts longer than 200 feet at fish-passage design 
flow (WDFW 2003). 

 
Because the invert elevations and slopes of some of the culvert pipe segments are unknown, 
more barriers may exist (see Figure 2). 

Use of Fish Habitat 

The Catalog of Washington Streams and Salmon Utilization (Williams 1975) provides no 
information about Mason Creek or the historical use of this stream by fish.  Currently the stream 
does not support anadromous fish populations due to fish passage barriers.  If fish passage were 
to be restored, the potential habitat for salmonid species (coho salmon and cutthroat trout) would 
extend from the bottom of the lower reach (pool at the culvert inlet) to approximately 50 feet 
upstream of the location where the channel splits in the upper reach (about 850 feet of total 
stream channel).  However, due to shallow water depths, extent of pool filling with sediments, 
lack of instream habitat complexity, and extended high-gradient riffle/cascade channel segments, 
Mason Creek provides little functional rearing, holding, and spawning habitat for salmonid fish 
species under existing conditions. 

Other streams in the immediate vicinity of Mason Creek currently support migrating and rearing 
habitat for coho (Kerwin 1999).  While the extent to which Mason Creek was historically used 
by salmonids is unknown, it is believed that the stream was used for spawning and rearing by 
coho salmon, and possibly pink salmon, chum salmon, and cutthroat trout (Puget Creek 
Restoration Society 2005 online). 

The limiting factors for fish habitat in Mason Creek are fish passage, low floodplain 
connectivity, high bank instability, lack of functional large woody debris, low quantity and 
quality of pool and side channel habitat, poor water quantity, and degraded estuarine conditions 
(Kerwin 1999). 
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Feasibility Analysis—Daylighting of Mason Creek 

Conceptual Alternatives 

This section discusses the project objectives and constraints, describes the daylighting concepts, 
and provides concept sketches (plans, profiles, and cross-sections) and planning-level cost 
estimates for design, permitting, and construction. 

Project Objectives and Constraints 
The project objectives for Mason Creek improvement include the following: 

 Daylighting and rehabilitating the culvert-conveyed reach of Mason Creek 

 Providing fish passage to reaches of Mason Creek upstream of the 
treatment plant 

 Improving instream and nearshore fish habitat 

 Improving wildlife habitat. 

Coho salmon and resident cutthroat trout are the most likely species to reoccupy the system 
based on their historical presence in nearby streams and potential use of existing habitat in the 
stream. 

The project constraints include the following: 

 Meeting the flow conveyance requirements (see Table 1) 

 Meeting the fish habitat requirements 

 Meeting the fish passage requirements (flow velocities, depths, and drop 
limits [Table 3]) 

 Meeting the sediment and wood transport requirements 

 Maintaining the water diversion to the treatment plant 

 Preventing interference with treatment plant operations 

 Limiting impacts on Ruston Way Park (channel daylighting corridor 
restricted to the southeastern triangular area of the park) 

 Maintaining public access along the waterfront (i.e., the sidewalk along 
North Ruston Way) 

 Working within the spatial constraints posed by roads, the railroad, 
utilities, and the park and treatment plant infrastructure. 
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Feasibility Analysis—Daylighting of Mason Creek 

Based on the project objectives and constraints, two alternatives were developed for daylighting 
the stream and providing fish passage to upstream reaches.  Concept development was guided by 
potential feasibility and cost.  Alternatives that are not feasible and components of stream 
improvements that are not feasible were eliminated from consideration.  The two concepts that 
were considered in this analysis are as follows: 

 Concept 1: Daylighting the lower channel segment in Ruston Way Park 
(referred to as estuary daylighting) 

 Concept 2: Daylighting a longer channel segment that extends around the 
treatment plant (referred to as channel daylighting). 

The components of these concepts are described in Table 4. 

Table 4. Summary of stream channel daylighting concepts. 

Component Concept 1—Estuary Daylighting Concept 2—Channel Daylighting 

Length of daylighted channel 170 feet 650 feet 
Channel type Estuary 590-foot step-pool/60-foot estuary 

Elimination of fish passage 
barriers 

No Yes 

Length of new culvert 20 feet 280 feet 

Tidal marsh area 0.2 acres None 

Estimated cut volume 5,000 cubic yards 8,000-cubic-yard channel/800-cubic-
yard estuary 

Retaining wall length 140 feet 660-foot channel/50-foot estuary 

Seawall demolition length 320 feet 120 feet 

Utility relocation Electrical and lighting Storm drain line, electrical, and lighting 
(possibly other conflicts) 

Additional work 320-foot buried toe wall Water diversion modifications 

Additional data needs Environmental sampling/nearshore sediment 
transport evaluation 

Geotechnical conditions/utilities 
conflicts/more certain streamflows 

Construction difficulties High retaining wall Staging/access/high walls 

Uncertainties Presence of contamination/sustainability of 
marsh 

Geotechnical conditions/presence of 
additional utility conflicts/streamflows 

Tree loss At least two At least 40 along hillside 

Permit requirements Similar requirements Similar requirements 

Ecological and habitat benefits Provision of rearing and foraging habitat for 
juvenile stages as well as for other marine 
species 
Enhancement of nearshore habitat quantity and 
complexity in Commencement Bay 

Creation of 650 feet of new step-pool 
habitat 
Provision of access only to limited 
stream channel reaches that have low 
quality habitat 

Planning-level cost for concept $930,000 $2,890,000 

Additional recommended work Removal of abandoned pier along shoreline Stream habitat improvements in 
upstream reaches 

Planning-level cost of 
additional work 

$100,000 to $200,000 $45,000 to $910,000.   

Total planning-level cost $1,030,000 to $1,130,000 $2,935,000 to $3,800,000 
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Feasibility Analysis—Daylighting of Mason Creek 

Concept 1—Estuary Daylighting 

Concept 1 consists of daylighting the lower 170 feet of Mason Creek to create a small estuary 
and tidal marsh in the southeastern triangular area of Ruston Way Park.  The potential stream 
alignment and profile are shown in Figures 3 and 4, respectively.  The stream could be diverted 
from the existing culvert just downstream of North Ruston Way (storm drain line 6263655) to a 
new outfall in the daylighted estuary inland of the existing shoreline.  Because the outfall would 
be approximately 12 feet below the existing grade, a retaining wall and fence would be required 
along the pedestrian path.  The stream gradient from the pipe outfall to the shoreline of 
Commencement Bay would be approximately 1 percent. 

The estuary corridor could consist of a sinuous channel (approximately 10 feet wide) with marsh 
zones on either side.  The elevation of the intertidal marsh bench would be approximately 4 feet 
(1 foot below mean high water [MHW]), and the elevation of the low salt marsh bench would be 
approximately 5.6 feet (just below mean higher high water [MHHW]).  The upland hillside 
would be cut at a 2H:1V (2 feet horizontal to 1 foot vertical) slope to existing grade.  A typical 
cross-section is shown in Figure 5. 

Instream structures (log deflectors, logs with rootwads, and boulders) could be installed to 
improve habitat, provide some bank stabilization at meanders, confine base flows, and increase 
sediment transport capacity. 

The new estuary corridor would be constrained by existing utilities (including a 42-inch-diameter 
sewer pipe) to the south and the existing pedestrian path to the north.  To protect the 
infrastructure, it is recommended that the edges of the estuary corridor be hardened with a buried 
concrete toe wall just beyond the low salt marsh bench at the toe of the cut slope. 

The corridor could be rehabilitated by planting native marsh vegetation.  Intertidal marsh areas 
could be planted with Lyngby’s sedge (Carex lyngbyei), and the low salt marsh areas could be 
planted with pickleweed (Salicornia virginica), saltgrass (Distichlis spicata), fleshy Jaumea 
(Jaumea carnosa), and seaside arrowgrass (Triglochin maritime).  The upland sloped area could 
be planted with coniferous trees and understory. 

Additional work associated with this concept includes the installation of a manhole and 20-foot 
culvert extension to the new estuary outfall, the removal of at least two mature trees, the 
demolition and disposal of 320 feet of existing seawall, and the relocation of electrical and 
lighting utilities in the daylighting footprint. 

Because estuaries are natural delta environments, sandbars would form in the channel during 
high tide.  Therefore, the channel would be susceptible to shifting.  The channel banks could be 
constructed with geotextile-soil wraps to improve the likelihood that the channel would remain 
in its original alignment for a few years as bank vegetation becomes established.  In addition to 
channel shifting, marsh benches may be aggraded and become upland areas over time.  An 
evaluation of nearshore sediment transport and stream sediment load conditions would be 
required to determine the long-term sustainability of marsh elevations. 
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Feasibility Analysis—Daylighting of Mason Creek 

An issue that could affect the feasibility of daylighting the Mason Creek estuary is the possibility 
of sediment contamination due to historical lumberyard activities.  Environmental sampling 
and/or a thorough review of historical land use is necessary to confirm the presence or absence of 
contamination.  The planning-level costs for this concept (discussed in the next section) do not 
include sampling or remediation costs. 

The permits and environmental documentation required for this project would likely include the 
following: 

 National Environmental Policy Act (NEPA)/State Environmental Policy 
Act (SEPA) environmental assessment (EA)/environmental impact 
statement (EIS) or SEPA environmental check list 

 U.S. Army Corps of Engineers Section 404 permit 

 Washington State Department of Ecology Section 401 Water Quality 
Certification 

 Washington Department of Fish and Wildlife Hydraulic Project Approval 
(HPA) permit 

 National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service (NOAA Fisheries) and U.S. Fish and Wildlife Service 
Endangered Species Act Section 7 compliance 

 City of Tacoma Shoreline Substantial Development and Clearing and 
Grading permits. 

A U.S. Army Corps of Engineers Section 10 permit may be triggered by work in navigable 
waters.  In addition, coordination would likely be required with the Tacoma Parks Department. 

A planning-level cost estimate for design, permitting, and construction of the estuary daylighting 
concept is provided in Table 5. 

Concept 2—Channel Daylighting 
This restoration concept would involve two primary components: 1) channel daylighting and 
installation of a new culvert pipe to enable fish passage through the treatment plant area, and 2) 
rehabilitation of existing stream channel habitat upstream of the treatment plant.  These 
components are described in detail below. 

Channel Daylighting and New Culvert 

Concept 2 involves daylighting 650 feet of Mason Creek and installing a new 280-foot culvert to 
convey the stream under the railroad and roadways to Commencement Bay.  A new stream  
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Figure 3.  Mason Creek concept 1 - estuary daylighting.
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Figure 4.  Mason Creek concept 1—estuary daylighting profile. 
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Figure 5.  Mason Creek concept 1—estuary daylighting typical section. 

-10

0

10

20

30

40

50

60

70

80

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Station (feet)

El
ev

at
io

n 
(N

G
VD

 2
9 

in
 fe

et
) Upland Slope Upland SlopeLow Salt MarshLow Salt Marsh Inter-tidal Marsh Inter-tidal MarshStream Channel

Approximate 
Existing Ground

Park Park

MHWMHHW

Concrete Toe Wall Concrete Toe Wall

2:1 Slope



Feasibility Analysis—Daylighting of Mason Creek 
 

Table 5. Planning-level cost estimate for concept 1—estuary daylighting. 

Number Description Quantity Units Unit Price Total Price Comment 

1      Mobilization 1 LS 32,730.00 $32,730.00 8% construction cost
2    Temporary Erosion Control 1 LS 40,910.00 $40,910.00 10% construction cost 
3    Stream Diversion 1 LS 17,260.00 $17,260.00 Pig and Pump ($50/day pig. Gorman Rup 900gpm, + 1 standby and 21 days diversion) 
4 Demolition           
   a Seawall Demolition/Disposal 2560 SF 19.00 $48,640.00 320'x8'x8" conc wall - 1999 Means 020-700-2420&2620 = $11.20/SF (add reinf + 5% 

escalation) 
 b Seawall Walkway Demolition/Disposal 356 SY 15.00 $5,333.33 320', 1999 Means 020-550-1900 = $10.35/SY (conc removal 6", hammer, mesh) 
5 Estuary Earthwork           
 a Tree Removal/Clearing and Grubbing 2 EA 380.00 $760.00 Assuming 2 trees - means 021-154-2150 (selective clearing) 
    b Stripping 355 CY 0.80 $283.95 0.44 acres - Means 021-144-0020 (unit cost escalated) 
     c Excavation/Haul/Disposal 5,000 CY 20.00 $100,000.00 Assuming soils not contaminated/suitable, wet and less than 10 mile haul 
6 Estuary Channel Construction           
 a Buried Concrete Toe Wall-Along Sewer Main 150 LF 147.00 $22,050.00 6'high, 10"thick 1999 Means A12.7-310-1200 (unit cost escalated) 
 b Buried Concrete Toe Wall 180 LF 193.00 $34,740.00 8'high, 10"thick 1999 Means A12.7-310-1400 (unit cost escalated) 
 c New Retaining Wall 140 LF 331.00 $46,340.00 12'high, 14"thick 1999 Means A12.7-310-1800 (unit cost escalated) 
 d Fence Along Retaining Wall 140 LF 105.00 $14,700.00 SPU unit cost report 2002, with escallation 
 e Geogrid Soil Wraps 170 LF 60.00 $10,200.00 both sides 
 f Streambed Gravel 63 CY 35.00 $2,205.00 1' deep x 10' wide x 170' long 
    g Log Deflector 8 EA 400.00 $3,200.00 log diam. 12-18"  
 h Rootwads 8 EA 600.00 $4,800.00 log diam. 12-18" 
 I Boulders 48 EA 100.00 $4,800.00 2.5-3 foot diam. 
7 New Culvert           
 a Culvert 20 LF 220.00 $4,400.00 36" culvert (unit cost from WSDOT 48" unit bid history) 
 b Manhole 1 EA 10,250.00 $10,250.00 15' deep, 72" diameter 
8 Utility Modifications           
 a Electrical Utility Relocation 420 LF 11.00 $4,620.00 Multi-wire streetlight circuit (2" conduit) 
 b Lighting Relocation 2 EA 1,816.00 $3,632.00 2 Luminaries, 135-Watt  (unit cost escalation) 
9 Vegetation           
 a Inter-tidal Marsh 0.10 ACRE 131,000.00 $13,100.00    
 b Low Salt Marsh 0.10 ACRE 131,000.00 $13,100.00    
    c Upland Slopes 0.17 ACRE 109,000.00 $18,530.00 Riparian vegetation and grasses 
 d Park Sod 0.60 ACRE 43,560.00 $26,136.00  Sod circular park area (assume use in staging) 
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Feasibility Analysis—Daylighting of Mason Creek 
 

Table 5 (continued). Planning-level cost estimate for concept 1—estuary daylighting. 

Number Description Quantity Units Unit Price Total Price Comment 

10 Contingency at 30%      $144,817.00
 Construction Subtotal      $627,540.00
        

11  Sales Tax @8.8%    $55,224.00  
12        Bond @3% $20,483.00
      Subtotal $703,250.00 
        

13 Professional Services      
 Engineering Design at 25%    $156,885.00  
       Permitting at 10% $70,325.00
        
 Total     $930,000.00 (Rounded) 
        

Means costs from "1999 Site Work and Landscape Cost Data".   Costs escalated 5% per year to 2005 
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Feasibility Analysis—Daylighting of Mason Creek 

channel (approximately 590 feet long) would be constructed along the south side of the treatment 
plant to North Waterview Street.  The stream would be directed under North Waterview Street, 
the BNSF tracks and North Ruston Way through a new 280-foot-long culvert.  The culvert would 
discharge at the southern end of Ruston Way Park and flow through a 60-foot-long channel 
before reaching Commencement Bay.  For the purposes of this study, an average gradient of 3.7 
percent was assumed for the new channel and culvert.  The potential stream alignment and 
profile are shown in Figures 6 and 7, respectively. 

The new channel along the southern edge of the treatment plant would be constrained by 
hillslopes and property limits on the south and infrastructure on the north.  Due to these 
constraints, retaining walls would be required.  It is estimated that the wall along the left 
(northern) channel bank would be up to 10 feet high and extend for approximately 160 feet.  The 
wall along the right (southern) channel bank would be up to 20 feet high and extend for 
approximately 500 feet1.  The channel section would be approximately 10 feet wide at the base, 
with stream banks cut at a 2H:1V slope to existing grade or to the face of the retaining wall.  
Typical cross-sections along the daylighting corridor are shown in Figures 8, 9, and 10. 

It is estimated (based on recent survey data) that at least 48 trees (30 trees with a 4- to 11-inch-
diameter bole and 18 trees with a 12- to 23-inch-diameter bole) would be removed to clear the 
channel corridor.  Approximately 8,000 cubic yards of material would be excavated and removed 
from the site. 

Hydraulic structures would be installed in the channel to provide stability and improve instream 
habitat.  Log weirs could be installed to provide grade control and create a pool-riffle 
morphology (appropriate for gradients greater than 3 percent).  Log deflectors, rootwads, and 
boulders could be installed to improve habitat, provide bank stabilization, confine base flows, 
and increase sediment transport capacity. 

The corridor would be rehabilitated by planting native riparian vegetation.  Plantings would 
provide cover and shade and stabilize the channel banks.  Plant selection would need to consider 
the stability of the new retaining walls. 

The new culvert would need to provide sufficient conveyance capacity (for both water and 
sediments) and fish passage to the upstream reaches.  To install the new culvert under the roads 
and railway and through the existing utility lines, it is assumed that a jack and bore construction 
method would be used.  Due to the spatial constraints posed by the 42-inch- and 36-inch-
diameter sewer lines at stations 65 and 70, respectively, the culvert diameter would be limited.  
For the purposes of this analysis, it was assumed that the new culvert would be a circular 
concrete jacking pipe, 5 feet in diameter and partially filled with gravel and rock.  While it is 
possible that such a culvert would be passable under some flow conditions, it would not meet the 
design criteria provided in the Washington State Department of Fish and Wildlife design 
guidance (WDFW 2003).  The “low slope stream simulation” design option suggests that the 
culvert bed width should be 1.2 times the open channel width plus an additional 2 feet in order to 
                                                 
1 “Right” and “left” bank are defined looking downstream. 
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Feasibility Analysis—Daylighting of Mason Creek 

ensure fish passage (much wider than the constraints allow).  Nonetheless, the new culvert would 
represent an improvement over the existing conditions.  Based on a preliminary hydraulic 
analysis, this culvert size would provide sufficient capacity (convey 100-year flow with 
freeboard) and meet the fish passage criteria under moderate flow conditions.  However, this 
analysis did not take into account the behavioral responses of fish, which are critical when 
considering actual fish passage through culverts. 

The existing culvert would be left in place to drain connected catch basins to the bay.  The 
existing diversion structure at the existing culvert inlet could also be maintained and modified for 
continued use. 

Additional work associated with this concept includes the demolition and disposal of 120 feet of 
existing seawall, removal of a catch basin and storm drain line, and relocation of electrical and 
lighting utilities in the daylighting corridor. 

An issue that could affect the feasibility of daylighting the Mason Creek channel is the potential 
for geotechnical constraints along the hillside south of the treatment plant.  Further geotechnical 
analysis is necessary to confirm that retaining walls are feasible along this steep and wet hillside.  
In addition, the material under the roads and railway prism would need to be characterized to 
determine if the assumed jack and bore construction method is feasible.  As part of the design 
process, soil borings would be required (associated costs are not included in the planning-level 
cost estimate).  If the jack and bore culvert installation method is not possible, a traditional cut 
and cover method could be considered.  Such an approach would be much more expensive and 
would affect the roadway traffic and railway operations. 

The permits and environmental documentation required for this project would include those 
listed for the estuary daylighting concept.  In addition, coordination with BNSF and the North 
End Wastewater Treatment Plant would be required. 

A planning-level cost estimate for design, permitting, and construction for the channel 
daylighting concept is provided in Table 6. 

Stream Habitat Improvements in Upstream Reaches 

As noted previously, the existing instream habitat in Mason Creek upstream of the treatment 
plant is of moderate quality, and should be enhanced as part of restoration concept 2 to make the 
channel daylighting work a worthwhile endeavor.  Concept 2 therefore includes stream channel 
habitat improvements as described below.   

If passage to the existing Mason Creek channel were to be restored, the upper reach of the creek 
would not be accessible to salmon species due to the presence of natural passage barriers 
(extended high-gradient riffle/cascade segments with shallow water depths).  Because this high 
gradient reach provides little (if any) rearing habitat and no spawning habitat for salmon species, 
performing additional work to restore access to this reach is not recommended.   
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Figure 6.  Mason Creek concept 2 - channel daylighting.
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Figure 7.  Mason Creek concept 2—channel daylighting profile. 
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Figure 8.  Mason Creek concept 2—channel daylighting section A. 
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Figure 9.  Mason Creek concept 2—channel daylighting section B. 
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Figure 10.  Mason Creek concept 2—channel daylighting section C. 
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Feasibility Analysis—Daylighting of Mason Creek 

Table 6. Planning-level cost estimate for concept 2—channel daylighting. 

Number Description Quantity Units Unit Price Total Price Comment 

1     Mobilization 1 LS 129,640.00 $129,640.00 10% construction cost- difficult staging 
2    Temporary Erosion Control 1 LS 127,330.00 $127,330.00 10% construction cost 
3    Stream Diversion 1 LS 1,000.00 $1,000.00 Minor diversion (sand bags) to construct upper section 
4 Demolition        
    a Seawall Demolition/Disposal 960 SF 19.00 $18,240.00 120'x8'x8" conc wall - 1999 Means 020-700-2420&2620 = $11.20/SF (add reinf + 

5% escalation) 
 b Seawall Walkway Demolition/Disposal 133 SY 15.00 $2,000.00 120', 1999 Means 020-550-1900 = $10.35/SY (conc removal 6", hammer, mesh) 
 c Existing Fence 590 LF 3.00 $1,770.00 chain link - SPU unit costs 

5 Estuary Earthwork        
     a Excavation/Haul/Disposal 800 CY 20.00 $16,000.00 Assuming soils not contaminated/suitable, wet and less than 10 mile haul 

6 Estuary Channel Construction        
 a Buried Concrete Toe Wall-Along Sewer Main 30 LF 147.00 $4,410.00 6'high, 10"thick 1999 Means A12.7-310-1200 (unit cost escalated) 
 b Buried Concrete Toe Wall 20 LF 193.00 $3,860.00 8'high, 10"thick 1999 Means A12.7-310-1400 (unit cost escalated) 
 c New Retaining Wall 50 LF 331.00 $16,550.00 12'high, 14"thick 1999 Means A12.7-310-1800 (unit cost escalated) 
 d Fence Along Retaining Wall 50 LF 105.00 $5,250.00 texas bid item for pedestrian rail 
 e Streambed Gravel 23 CY 35.00 $805.00 1' deep x 10' wide x 60' long 
    f Log Deflector 3 EA 400.00 $1,200.00 log diam. 12-18" 
 g Rootwads 3 EA 600.00 $1,800.00 log diam. 12-18" 
 h Boulders 18 EA 100.00 $1,800.00 2.5-3 foot diam. 

7 Upstream Channel Earthwork        
 a Tree Removal/Clearing and Grubbing 48 EA 380.00 $18,240.00 18 trees 12" to 23" + 30 trees 4" to 11" 
    b Stripping 546.3 CY 0.80 $437.04 0.7 acres - Means 021-144-0020 (unit cost escalated) 
      c Excavation/Haul/Disposal 8,000 CY 20.00 $160,000.00 Assuming soils not contaminated/suitable, wet and less than 10 mile haul 
 d Temporary Seepage Control 590 LF 2.00 $1,180.00 along new channel cut, 3" pvc  

8 Upstream Channel Construction        
 a Retaining Wall- Left Bank 160 LF 273.00 $43,680.00 10'high, 13"thick 1999 Means A12.7-310-1600 (unit cost escalated) 
 b Retaining Wall- Right Bank 500 LF 623.00 $311,500.00 20'high, 18"thick 1999 Means A12.7-310-2600 (unit cost escalated) 
       c Fencing 660 LF 12.00 $7,920.00 chain link - SPU unit costs 
     d Log Weirs 40 EA 2,500.00 $100,000.00 assume 2 logs, crossing in slight upgradient "V"  
 e Streambed Gravel 438 CY 35.00 $15,330.00 2' deep x 10' wide x 590' long 
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Feasibility Analysis—Daylighting of Mason Creek 
 

Table 6 (continued). Planning-level cost estimate for concept 2—channel daylighting. 

Number Description Quantity Units Unit Price Total Price Comment 

8 (cont.) f Log Deflector 20 EA 400.00 $8,000.00 log diam. 12-18" 
 g Rootwads 20 EA 600.00 $12,000.00 log diam. 12-18" 
 h Boulders 120 EA 100.00 $12,000.00 2.5-3 foot diam. 
 I Modification to WWTP diversion 1 LS 5,000.00 $5,000.00 pool, wier, pipe, fish screen 

9 New Culvert        
 a Jack and Bore Culvert and Culvert 280 LF 1,500.00 $420,000.00 includes jacking pits, jack and bore $800/LF per vendor quote from washington bore 
 b Streambed Gravel 97 CY 35.00 $3,395.00 1' deep x 10' wide x 260' long 
      c Boulders 356 CY 40.00 $14,222.22   

10 Vegetation        
 a Riparian Corridor 0.68 ACRE 131,000.00 $88,716.71    

11 Contingency at 30%    $465,983.00  
      Construction Subtotal $2,019,260.00
        

12  Sales Tax @8.8%    $177,695.00  
13       Bond @3% $65,909.00
     Subtotal $2,262,870.00
        

14       Professional Services
 Engineering Design at 20%    $403,852.00  
     Permitting at 10% $226,287.00 
        
      Total $2,890,000.00 (Rounded)
        

Means costs from "1999 Site Work and Landscape Cost Data".  Costs escalated 5% per year to 2005 
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Thus, the potentially accessible salmon habitat opened up by concept 2 would extend through the 
upstream end of the middle reach of Mason Creek (approximately 800 feet of stream channel).  
Due to shallow water depths, the extent of pool filling with sediments, and lack of instream 
habitat complexity, the newly accessible channel would provide little functional rearing, holding, 
and spawning habitat for salmonid fish species under existing conditions.  Instream habitat in 
this 800-foot reach of the stream should be improved, and sources of sediments that are filling 
the existing pools throughout the entire channel length should be remediated as part of this 
restoration concept.   

There are significant uncertainties related to the degraded habitat conditions in Mason Creek.  
The causes of bank instability (e.g., incision, erosive water velocities, slumps at seepage faces) 
are not specifically known.  If the primary mechanism is naturally occurring slumps due to 
ground water seepage, stabilization may be difficult or infeasible.  If the cause is high water 
velocities during storm events, flow contributions from developed areas surrounding Mason 
Gulch may need to be controlled and/or the eroding channel banks may require structural 
stabilization measures.  Thus, the cause of the bank instability would need to be further 
characterized before appropriate stabilization concepts can be developed.   

While it is certain that the bank instability is contributing to the pools filling with sediment, it is 
not clear if the abundance of sediment is the only factor.  It may also be that there is insufficient 
stream power (sediment transport capacity) to move the sediment through the system and create 
and maintain pools.  Therefore, even if the sediment sources are controlled, the degraded habitat 
conditions may not significantly improve.  In addition to stabilization, it may be necessary to 
increase stream power through the lower reaches in order to transport sediment and create scour 
pools.   

Due to the level of uncertainty, specific concepts to improve degraded habitat in Mason Creek 
were not developed as a part of this study.  To support project planning, a possible phased 
approach to implementing habitat improvements, including further study, channel stabilization 
and channel confinement (i.e., concentration of stream flows), is presented below.   

Phase I - Further Characterization/Concept Development 

The first step would be to further characterize the bank instability and sedimentation in Mason 
Creek.  This study should include a detailed investigation of the sediment sources and geology of 
the site.  In addition, the hydrology of Mason Gulch would need to be characterized in greater 
detail.  This characterization would refine streamflow estimates, confirm surface water runoff 
from surrounding urbanized areas is not contributing to flow, and determine the source and flow 
contribution from the pipe along the northeastern hillslope.   

Once the underlying dynamics of the sedimentation problem are identified, concepts would be 
developed for channel stabilization and habitat rehabilitation.  While the appropriate stabilization 
concept is highly uncertain without further study, the following presents a possible approach that 
would be implemented in steps.   
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Phase II - Channel Stabilization 
In the second phase, bank stabilization measures would be implemented in steps.  Stream 
improvements that require bringing heavy equipment into the corridor could disturb and further 
destabilize the banks and hill slopes.  To minimize disturbance, the first step in Phase II could be 
to implement stabilization methods using manual labor (Phase IIa), without need for heavy 
equipment operating in close proximity to the channel and eroding banks.   

If monitoring shows that this approach was unsuccessful at stabilizing the channel and restoring 
instream habitat, Phase IIb could be implemented.  This would involve more intrusive methods 
(construction equipment, structural measures) and would be more expensive.   

Phase III - Channel Confinement 
If monitoring after multiple large flow events shows that the pools remain filled with sediment 
despite stabilization in Phase II, this may indicate that the stream power is insufficient to create 
and maintain scour pools.  Phase III could be implemented to increase stream power through the 
middle and lower reaches.  This could likely be accomplished by confining the flows with 
natural materials (wood and boulders).   

The potential costs associated with this possible phased rehabilitation approach are presented in 
Table 7.  Estimates costs include design, permitting, construction and monitoring.  Because the 
actual work necessary to improve the habitat is highly uncertain, the costs are rough and are 
presented in ranges.  The rehabilitation cost could be as low as $45,000 (if effort is limited to 
further study and manual stabilization measures) and could be as much as $910,000 (if 
equipment stabilization and channel confinement are also required).  Further characterization of 
the sediment sources and hydrology would be necessary to more precisely estimate rehabilitation 
costs.   

Additional Concepts Considered 
While the estuary and channel daylighting concepts were determined to be the most feasible 
daylighting alternatives, other options were considered.  These concepts are described below.  In 
addition, a non-daylighting rehabilitation concept was identified. 

Culvert Improvements (Retrofit/Partial Replacement) 

The feasibility of improving the existing culvert to provide fish passage was investigated.  
Because there are multiple elevation drops and gradient barriers along the culvert length, the 
culvert could not be made passable with simple inlet/outlet improvements or by replacing short 
lengths of pipe.  It would likely be necessary to make unreasonable modifications to provide 
passage (e.g., installing multiple concrete fish ladders in large manhole structures or replacing 
long segments of the culvert and significantly regrading the upstream channel).  Even then, fish 
passage through the improved culvert would be uncertain.  Therefore, improving the existing 
culvert to provide fish passage was eliminated from further consideration. 
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Table 7. Planning–level cost estimate for Mason Creek channel rehabilitation 

Phase    Description
Unit Cost Range 

($/foot) 
Length 
(feet) 

Cost Range 
($) Basis/Assumptions

$30,000 -  Basic studyI Further Characterization/ Concept 
Development NA  NA

$60,000 More in-depth study with geotechnical exploration 
$100 - $15,000 - Simple bank repair (e.g., coir and willow stakes) 

IIa Stabilization with  
Manual Labor / Monitoring $500 

150b 
$75,000 Extensive bank repair (e.g., rock, geogrid wraps, vegetation) 

$500 - $75,000 - Extensive bank repair (e.g., rock, geogrid wraps, vegetation) 
IIb Stabilization with Equipment/ 

Monitoring $900 
150b 

$135,000 More extensive repair (e.g., wood, rock, geogrid wraps, vegetation) / more 
challenging work conditions (e.g., access difficulties) 

$400 - $320,000 - Simple channel confinement (e.g., confinement with rock, wood at intervals 
along length) 

III Channel Confinement/ Monitoring 
$800 

800 
$640,000 More extensive confinement / more challenging work conditions (e.g., 

complicated flow diversion, access difficulties) 
a Costs include design, permitting, construction and monitoring.   
b Bank length requiring stabilization is a preliminary estimate.   
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Culvert Replacement 

Based on input from City personnel, full culvert replacement along the existing culvert/stream 
alignment is not feasible because of the many utilities under the treatment plant facility and the 
potential impacts on plant operations.  Full culvert replacement was therefore eliminated from 
further consideration. 

Removal of Abandoned Pier along Shoreline 

There is an additional opportunity for improving nearshore habitat at the point of discharge of 
the pipe that conveys Mason Creek into Commencement Bay.  This habitat improvement 
opportunity consists of the removal of creosote-treated piles and other pier structures, including 
concrete debris and riprap, which were part of an abandoned pier that is located in this area (see 
Figure 1, Photos M and N, Appendix A). 

Creosote, which is a complex mixture of many chemicals, is toxic to salmonid fish species, 
marine organisms, and humans.  Because of the listing of salmonid fish species under the federal 
Endangered Species Act and other environmental regulations, the removal of creosote-treated 
wood is encouraged by regulatory agencies whenever projects are implemented in the vicinity of 
these types of abandoned structures. 

The removal of the abandoned pier piles, concrete debris, and riprap would help to improve 
water quality in the area and would restore intertidal habitat that is currently occupied by the 
abandoned pier structures.  In addition, the pile removal would eliminate an obstruction to 
longshore sediment transport and help to restore beach and intertidal substrate in the area.  
Consequently, the removal of the abandoned pier structure would enhance and restore nearshore 
habitat that is critical for juvenile and adult salmonid species that use the area, including 
federally protected chinook salmon and bull trout.  The cost for removal and disposal of the pier 
piles would likely cost between $100,000 to $200,000. 
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Evaluation of Concepts 

The potentially feasible concepts were evaluated and compared in terms of habitat benefits (fish 
access, fish habitat, wildlife habitat, and restored nearshore/estuarine habitat area), construction 
challenges (e.g., utility relocation, impacts on existing infrastructure, impacts on treatment plant 
operations, and geotechnical issues), permitting ease, and planning-level costs.  The benefits are 
considered relative to potential project costs.  Concept 1 (estuary daylighting) and concept 2 
(channel daylighting) are compared relative to these criteria in Table 4. 

Concept 1—Estuary Daylighting 

Limited availability of estuarine habitat has been identified by NOAA Fisheries as an important 
limiting factor for the recovery of Puget Sound salmon populations.  Hence, projects that restore 
this type of habitat are likely to contribute (cumulatively) to the recovery of salmon species.  
Daylighting an estuarine segment of Mason Creek could benefit salmon by providing rearing and 
foraging habitat for juvenile life stages as well as for other marine species.  Depending on the 
design, the estuarine habitat could be available to juvenile fish at various tidal ranges.  
Additionally, this restoration concept would enhance the quantity and complexity of the 
nearshore habitat in Commencement Bay. 

There are no significant construction challenges associated with daylighting the estuary.  Issues 
that may affect the feasibility and cost of implementing this concept include the possibility of 
sediment contamination in the estuary footprint and the potential for marsh habitat to be 
aggraded over time.  If this concept is selected, it is recommended that the absence of 
contamination be confirmed (e.g., through environmental sampling) and an evaluation of stream 
and nearshore sediment transport be performed to determine the long-term sustainability of 
marsh elevations.  In addition, the absence of additional utilities in the daylighting corridor 
should be verified. 

The planning-level cost for the design, permitting, and construction of the estuary daylighting 
concept is estimated to be $930,000 (Table 5).  The additional cost for the removal of the 
abandoned pier structures would likely be $100,000 to $200,000, for a total cost of $1,030,000 to 
$1,130,000.  Compared to other fish habitat restoration projects in the region, this is relatively 
expensive for the amount of habitat that would be created. 

Concept 2—Channel Daylighting 

Functional stream channels provide habitat for all life stages of salmonid species, including 
spawning, embryo incubation and development, juvenile rearing and migration, and adult 
migration.  As stated previously, Mason Creek provides limited rearing habitat for salmonid 
species.  This limited habitat is due in part to the natural geomorphic characteristics of the 
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channel (narrow gulch/ravine bottom) and also to the existing extent of sedimentation that has 
filled the pools and embedded gravel substrate areas.  If fish passage is restored to the gulch, the 
upper reach of Mason Creek would not be accessible to salmon species due to the presence of 
extended high-gradient riffle/cascade segments with shallow water depths.  Additionally, there 
are no functional spawning areas upstream of the high-gradient riffles/cascades, limiting the 
potentially accessible habitat to approximately 800 feet of stream channel (measured from the 
first pool at the existing culvert inlet).  Furthermore, given the design constraints associated with 
this concept (steep slopes, limited available area, and high longitudinal gradient of the site), the 
new channel along the edge of the treatment plant would be unlikely to provide high-quality 
habitat for salmonid species.  In addition, it is unlikely that the new culvert would meet WDFW 
design criteria for fish passage.  Consequently, the implementation of this concept would likely 
provide limited fish passage (under some flow conditions) to a portion of Mason Creek 
(extending to the end of the middle reach) with marginal habitat conditions.  If this concept is 
selected, it is recommended that the habitat in the lower and middle reach of Mason Creek be 
rehabilitated as part of the project. 

Construction challenges associated with this concept include installing a long and tall retaining 
wall along the steep and wet hillside south of the treatment plant and threading a long culvert 
under road and railway crossings and through the existing utilities.  The construction staging area 
is limited and access may adversely affect treatment plant activities. 

Issues that may affect the feasibility and cost of implementing this concept include the possibility 
that the proposed wall construction and culvert installation methods are not possible due to 
geotechnical conditions.  Geotechnical analysis would be required.  Another issue is the 
possibility of additional utility conflicts along the proposed daylighting and culvert alignment.  
The absence of additional utilities in the daylighting corridor should be verified.  In addition, the 
streamflows developed for the purposes of this report are uncertain and should be confirmed. 

The planning-level cost for the design, permitting, and construction of the channel daylighting 
concept is estimated to be $2,890,000 (Table 6).  This cost estimate would need to be verified 
and refined as necessary based on findings of geotechnical investigations and additional research 
on underground utilities in the relocated stream corridor.  The additional cost for rehabilitating 
the newly accessible reaches of Mason Creek could be as low as $45,000 and could be as much 
as $910,000, for a total cost of $2,935,000 to $3,800,000.  For the amount of fish habitat that 
would be created and enhanced with this concept, this cost is quite high relative to other fish 
habitat restoration projects in the region.  
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Conclusions and Recommendations 

From an ecological perspective and excluding any consideration of cost, the best fish habitat 
improvement project would include elements of both concept 1 and concept 2:  daylighting the 
channel (according to concept 2) with a larger estuary and tidal marsh (as described for concept 
1), channel improvements to upstream reaches and abandoned pier removal.  A combination of 
these elements would restore and reconnect estuarine and fluvial (instream) habitat that is critical 
for the recovery of salmon and other fish and wildlife species.  The estimated cost to implement 
all of this work could range from $3,965,000 to $4,930,000.   

Implementing concept 1 (estuary daylighting) would provide valuable estuarine fish habitat and 
would cost much less than concept 2.  While concept 1 would not provide fish passage to 
upstream reaches of Mason Creek, it would provide habitat for juvenile salmonid and other 
marine species, and enhance the quantity and complexity of the nearshore habitat in 
Commencement Bay.  The limited availability of estuarine habitat has been identified by NOAA 
Fisheries as an important factor for the recovery of Puget Sound salmon populations.  As 
presented in this report, the estuary and marsh areas are small, due to spatial constraints posed by 
Ruston Way Park.  If the City were willing to transform a larger area of the park into estuary, 
there would be a large increase in estuary/marsh area at a relatively small increase in cost.  If the 
City pursues concept 1, it is recommended that the project include the removal of the abandoned 
pier structures near the existing Mason Creek culvert outfall in order to maximize the nearshore 
ecological benefits.   

Implementing concept 2 (channel daylighting) would provide limited fish passage (under some 
flow conditions) to a portion of Mason Creek (extending to the end of the middle reach) that 
currently exhibits marginal habitat conditions.  Because of this marginal habitat quality, 
rehabilitation of existing stream channel habitat is necessary as part of concept 2, further raising 
the costs of this expensive concept.  Due to the very high cost of this concept, it is recommended 
that the City of Tacoma not pursue concept 2.   

If the City is interested in acquiring grant funding from organizations such as the Salmon 
Recovery Funding Board, it must be demonstrated that the project is beneficial to salmonid 
species.  Because concept 1 could provide a quantifiable increase in nearshore habitat (which is a 
limiting habitat factor), it would be more probable that this project would receive grant support.  
Concept 2 has a lower probability of receiving grant funding because the habitat gains would be 
small relative to the associated cost.   
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Site Photographs 
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Photo A—Mason Creek culvert outlet at Commencement Bay. 

 

 

 

 

 

 

 

 

 

 

 
Photo B—Mason Creek culvert inlet, looking downstream at North End 

Wastewater Treatment Plant. 
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Photo C—Pool and dredge spoils above culvert inlet, looking upstream. 

 

 

 

 

 

 

 

 

 

 

 
Photo D—Mason Creek lower reach, step-pool morphology. 
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Photo E—Mason Creek lower reach, step-pool morphology. 

 

 

 

 

 

 

 

 

 

 

 
Photo F—Mason Creek middle reach, riffles and gravel bars. 
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Photo G—Mason Creek middle reach, actively eroding banks. 

 

 

 

 

 

 

 

 

 

 

 
Photo H—Mason Creek upper reach, channel formed by pipe discharge at channel split. 
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Photo I—Mason Creek upper reach, pipe discharge at channel split. 

 

 

 

 

 

 

 

 

 

 

Photo J—Mason Creek upper reach, looking upstream from channel split. 
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Photo K—Mason Creek upper reach, actively eroding banks. 

 

 

 

 

 

 

 

 

 

 

Photo L—Mason Creek headwaters. 
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Photo M—Abandoned pier piles at Mason Creek outlet. 

 

 

 

 

 

 

 

 

 

 
 

Photo N—Abandoned pier piles at Mason Creek outlet. 
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