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1.0 EXECUTIVE SUMMARY 
 
This as built report discusses the restoration of diked pasture in the former Braget Farm now 
called the Braget Marsh through removal of dikes, filling of ditches, and construction of tidal 
and freshwater channels.  The project, known as the Phase II Restoration, involved the 
remaining ~ 140 acres of diked pasture making up most of the Braget Farm.  It is roughly 
divided into two sections by the existing road way, which was maintained to provide access to 
the Phase I and Mitigation site areas further to the north.  The pastures were fully diked north 
of the road and included a large outer dike that separated the Braget Farm from the Nisqually 
Wildlife Refuge property and an inner dike between the road and the outer dike.  A dike ran 
north to south across the west end of the outer and inner dikes to prevent flooding from the 
Nisqually River, which lies about 100 feet west of the Phase II restoration area.  South of the 
road, the pasture was essentially level with ditches to drain water away and a dike only along 
the south edge to keep the Nisqually River from flooding the pasture.  Saltmarsh is predicted to 
develop in the north half and freshwater communities and riparian forest are expected to 
remain in the south half, however, there may be some mixing of fresh and salt water at the 
transition so brackish marsh may be created in and around the road. 
 
North of the road, restoration activities involved removal of the inner and western dikes 
followed by removal of the outer dike and the ditches alongside each dike were filled with dike 
material.  Many historic channels were observed in the diked pastures and the restoration 
project involved connecting these remnant channels with the tidal channels on the Refuge 
property.  The pasture was then plowed to loosen the soil that was compacted by long time 
livestock grazing and haying.  This portion of the restoration also involved construction of a 
new access from Mounts Road so that the historic farm road, which was atop the east end of 
the inner dike, could be removed to create a continuous saltmarsh community rather than one 
dissected by a dike.  The Washington State Department of Transportation (WSDOT) was 
required to conduct mitigation within the Nisqually River basin and as part of the restoration, a 
roughly 2 acre depression was created in the west half.  The depression represents the only 
portion of the project that involved actual removal of soil material outside the dikes.   
 
Because there were few dikes in the south half, the restoration activities focused on filling of 
ditches and removal of the large dike along the south edge of the pasture.  The main fork of 
Red Salmon Creek enters the saltmarsh from under Mounts Road north of the restoration 
project.  A southern fork was identified underneath the southbound lanes of I-5 draining from 
the beaver pond system that lies between the north and southbound lanes of I-5.  The project 
intended to plug the culvert and several attempts were made to plug it but it is disintegrating 
and could not be plugged.  The Nisqually River floods into the beaver pond occasionally from 
the south, which then provides only occasional access but there is no access back into the river 
and after rearing the fish exit via the culvert (under I-5) into Red Salmon Slough.  To provide a 
direct access between the pond from the river, a stream was constructed across the south end of 
Braget March.  The stream begins at the southbound I-5 bridge and extends to a historic oxbow 
of the river across former pasture.  Native trees and shrubs have been planted along the  
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constructed stream channel and channel habitat was provided in the form of downed logs 
across the new channel.  The disintegrating culvert is still connected to Red Salmon Creek 
across the east end of the restored saltmarsh and it will likely be repaired and plugged at some 
point in the future by the Washington State Department of Transportation because it represents 
a potential weak point in their high dike.  After the culvert is plugged, the stream will represent 
the only fish access to the beaver pond.   
 
Construction was conducted in the summer of 2006 and as built conditions were recorded 
during the fall of 2006 with follow up visits conducted in March and April 2007 to document 
early conditions after re-establishment of tidal saltwater to the former diked pastures.  
Monitoring is proposed for several years to document changes to the vegetation community, 
epibenthic microfauna colonization and to record erosion within the developing tidal channels.  
Vegetation monitoring will take place at 17 vegetation plots established throughout the Phase 
II site and substrate and vegetation data will be collected each year.  Yearly aerial photos will 
be taken and vegetation communities mapped through aerial photo interpretation and ground 
truthing to document the overall vegetation community.  Photo stations have been established 
at several points around the site and at points of interest to document the changes that occur 
during the long term monitoring of the project.  Epibenthic microfauna monitoring will be 
conducted to document use of the site by microscopic critters that provide fish food.  Erosion 
and accretion are big factors in the establishment of tidal channels throughout the restored 
saltmarsh and cross sections have been established across selected channels to document the 
changes that occur over time.   
 
2.0 PRE-CONSTRUCTION SITE CONDITIONS 
 
The Phase II Restoration Site is a ~ 140 acre diked and ditched pasture area in the south half of 
the Braget Farm.  It is surrounded on two sides by the Nisqually River (south and west), one 
side by the southbound lanes of I-5 (east) and the fourth side Nisqually Wildlife Refuge 
property (north).  The restoration area is divided into two sections by a historic farm road that 
lies on grade (not constructed atop a dike) with a series of pastures separated by dikes north of 
the road and level, ditched pasture south of the road.  A tide gate prevented the inflow of 
saltwater into the diked pastures and allowed the outflow of freshwater from the ditches along 
the dikes.  There is a forested community at the extreme east end of the site that is dominated 
by red alder and appears to be fed by drainage along I-5 and seeps under Mounts Road. South 
of the access road, the pasture is level and is essentially free of dikes except for a dike along 
the south edge that was constructed to prevent flooding of the southern pasture from the 
Nisqually River oxbow.  Ditches were present throughout the pasture and they essentially 
drained northerly to the ditch along the access road, which appears to have drained easterly 
toward the south fork of Red Salmon Creek.   
 
Salinity readings in the soil test holes conducted throughout this diked pasture during 
preliminary restoration plan studies in 2000 (See Figure 2.0a) indicate salinity readings of 10 
ppt where the vegetation was dominated by salt tolerant vegetation such as Baltic rush and 
pasture grasses with low readings of 4 to 5 ppt in higher pasture areas as well as one of the 
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ponded areas (other ponded areas were not sampled due to mucking by cattle).  The results of 
salinity readings lead to a wetland classification of Estuarine, Intertidal, Emergent, Persistent, 
Grazed Pasture, Irregularly flooded, Diked, Mixohaline wetlands within the north half of the 
Phase II site. The south half is primarily upland pasture with patches of freshwater wetland in 
the west half and a zone of freshwater along the east side due to regular flow of water from the 
beaver pond system between the north and southbound lanes of I-5.  The topography of the site 
was determined during a series of surveys (See Figure 2.0b) and the lowest portion of the site, 
which is at the east end, is at an elevation of 11.10 feet and the highest portions lie at the tops 
of the dikes at elevations of 16 to 18 feet in the north half.  The south half ranges from a low of 
13.30 feet at the east end to 18 feet at the southwest corner.   
 
2.1 Predicted Outcomes 
The Inventory and Preliminary Restoration Plan (Wiltermood Associates, 2000) provided 
predictions as to the possible outcome of the dike removal in terms of community 
development.  The predictions were made based on the elevations of the site and what 
communities were present at similar elevations in the control and mitigation sites (See Figure 
2.1).  These predictions are general for the entire site and include mudflat with little to no 
vegetative cover at elevations of 10.5 feet and below; mudflat/low salt marsh with patchy areas 
of colonizing species between 10.5 and 11.5 feet; low salt marsh with pickleweed at the lower 
elevations and salt grass at higher elevations between 11.5 feet and 12.5 feet; and high salt 
marsh dominated by salt grass with Lyngby’s sedge, tufted hairgrass and others (seaside 
arrowgrass, saltmarsh plantain and saltmarsh bulrush) at lower percentages between 12.5 and 
14.0 feet.  Prior to dike removal, the north half of the Phase II Restoration ranged from a low 
elevation of 11.10 feet to 15.25 feet with the highest elevations toward the west end where the 
terrain was slightly higher along the river.  Generally, the elevation of this area is about 12 feet.  
The south half of the restoration is slightly higher in elevation ranging from 13.30 feet to about 
18 feet near the southwest corner.  The pasture generally lays at an elevation of around 15 feet.  
Based on the preliminary elevations (a detailed topographic study was conducted across the 
Phase II site prior to restoration implementation) collected in 2000 for the Preliminary 
Restoration Plan report, the north half of the site was predicted to be high saltmarsh with low 
saltmarsh in the lower areas and a riparian zone along the Nisqually River.  The south half was 
predicted to remain freshwater on the east end and upland/riparian community on the 
remainder.   
 
3.0 PROJECT DESCRIPTION 
 
The former Braget Farm is about 310 acre in size and was historically composed largely of 
diked pastures that run along side Red Salmon Creek and Slough beginning at the north end in 
the Phase I Restoration Site and the Nisqually Indian Tribe Mitigation Site (See Figure 3.0).  
The Nisqually Wildlife Refuge owns property north of the Phase II site and it essentially 
separates the “Mitigation Site”, the Phase I site and Phase III site (east of these other sites and 
Red Salmon Creek) from the Phase II site.  Restoration has been conducted from north to south 
in order to complete the activities in areas furthest from the access point so Phase I was 
conducted first in the northwest corner and included removal of dikes from around the Phase I 
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and Mitigation Sites in the summer of 2002.  The Phase II restoration area encompasses the 
largest portion of the Braget Farm and involved removal of dikes, filling of ditches and 
creation of channels in addition to new road construction, new stream construction and berm 
construction during the summer of 2006.  Cattle was removed from the site and most of the 
historic pasture was plowed to loosen the soil material compacted by long term livestock 
grazing and haying.  Washington State Department of Transportation required mitigation 
within the Nisqually River watershed and a roughly 2 acre depression was designated and 
excavated on the west half the site.  This area will be left to develop naturally as part of the 
Phase II saltmarsh restoration project.  Phase III restoration will take place in the northeastern 
portion of the Braget Marsh and will involve removal of a dike and bridges in that location to 
facilitate full restoration of the Red Salmon Slough estuarine system.  Implementation of the 
Phase III restoration is currently in the planning stages and is slated to take place during the 
summer of 2008.   
 
Monitoring is proposed over the next several years to document the changes over time and to 
determine whether the goals and objectives of the restoration are met.  Monitoring is no longer 
required in the Mitigation Site because project compliance has been achieved but is being done 
voluntarily in that site and in the Phase I site to document on-going changes to the vegetation 
communities, substrate and epibenthic colonization.  Phase I and Phase II restoration activities 
are being monitored separately because they are at different stages of development with Phase 
I in its 5th monitoring year and Phase II is in its first monitoring year.  Monitoring began on the 
Phase I site in the summer of 2003 and data is collected yearly on the site to continue through 
the summers of 2007 and 2008 with a 5 Year Monitoring Report (2003-2008) due to the 
Nisqually Indian Tribe by October 31, 2008.   
 
4.0 AS BUILT OVERVIEW 
 
The restoration project was conducted during the summer of 2006 in an order that facilitated 
removal of inner dikes, construction of channels and filling of ditches prior to removal of the 
outer dike, which was the main dike holding back tidal saltwater.  All work was conducted 
using excavators and dump trucks with ditches pumped of water prior to filling.  During 
construction, a series of photos were taken to document the construction activities and they are 
referred to as the construction activities are discussed.   
 
4.1 Construction Activities  
The Phase II project site includes the series of east-west oriented diked pastures in the north 
half and the largely upland pasture on the south half. The two halves are separated by the main 
road across the site, which was left in place because it was constructed at grade and is not atop 
a high dike so it does not block tidal flow (Construction Photos #14).  On the north half, the 
inner dike was removed along with the tide gates and the historic access road and channels 
constructed across the north half prior to removal of the outer dike (Construction Photos 11-14 
and 60-61).  The WSDOT mitigation site lies in the west half of the site and was created as a 
depression with channels exiting to the north.  Dike material was placed directly into the 
ditches alongside the dikes.  Material removed from the WSDOT Mitigation Site was used to 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-OUTER DIKE (NORTH EDGE) 

These photos were taken of the outer dike from the northeast corner of the Braget Marsh.  Photo #1 shows 
the dike prior to removal and Photo #2 shows the same area after the dike and fence was removed.  Photo #3 
shows the same area during a high tide that followed dike removal.  Photos 4 and 5 show the outer dike from 

the west prior to and during removal.  Monitoring Photo Station #12 is located in the same location that 
Photos 1-3 were taken and shows additional photos to form a panoramic view of this area. 

  
 Photo #1 Photo #2 

 
Photo #3 

  
 Photo #4 Photo #5 
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AS BUILT CONSTRUCTION PHOTOS-OUTER DIKE (NORTH EDGE) 

Photos 6 and 7 show the west end of the outer dike from the northwest corner of the Braget Marsh.  Photo #6 was taken during a 
visit to the site by a group of restoration biologists to determine the construction and monitoring methods necessary to achieve a 

successful project.  Photo #7 was taken after removal of the dike. Photo Station #1 was established in this location in order to 
visually monitor the changes that occur over time.  Photo #8 shows the curved portion of the dike that was constructed around a 
tidal oxbow north of the dike.  This portion of the dike appears i the middle background of Photos 6 and 7.  Photos 9 and 10 look 
south along the westernmost dike that was also removed as part of the restoration project prior to and after removal of the dike.   

  
 Photo #6 Photo #7 

 
Photo #8 

  
Photo #9 Photo #10 
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AS BUILT CONSTRUCTION PHOTOS-INNER DIKE (MIDDLE OF NORTH HALF) 

 
This series of photos were taken during and after removal of the inner dike, which lies halfway between the 

non-dike road and the outer dike.  There are no photos available of the dike prior to removal but it was 
similar in character to the outer dike except that there was grazed pasture on both sides-there was historic 

saltmarsh on the north side and pasture on the south side of the outer dike.  Photos 11 and 12 show the actual 
middle dike looking west from the western dike and Photos 13 and 14 are taken from the southwest corner of 

the pasture created by the dike (between the middle dike and road) and show the pasture area after it had 
been plowed.  Monitoring Photo Stations 2 and 3 have been established in these locations with Photo Station 
2 in the same location that Photos 11 and 12 were taken from and Photo Station 3 is located where Photos 13 

and 14 were taken. 
 

  
 Photo #11  Photo #12 

  
 Photo #13  Photo #14 
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AS BUILT CONSTRUCTION PHOTOS-SOUTH HALF, DITCH FILLING 

The south half of the Phase II restoration area is mostly level pasture with a series of historic east-west and north-south 
ditches but no dikes except along the south edge of the pasture.  The restoration activities in this area involved filling 

the ditches, removal of the southern dike and construction of a stream channel between the beaver pond system 
between the lanes of I-5.  The ditches were first pumped of water as indicated in Photo #15 and then filled with 

material excavated from the new stream channel as indicated in Photos 16 and 17.  Photos 18 and 19 were taken after 
the ditches were filled. Monitoring Photo Station 4 has been placed at the west end of one of the east-west ditches. 

  
 Photo #15  Photo #16 

  
 Photo #17  Photo #18 

 
Photo #19 
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AS BUILT CONSTRUCTION PHOTOS-OXBOW DIKE (NORTH END) 

 
There was a dike across the south edge of the pasture around an old oxbow of the Nisqually River that was 

removed as part of the project.  Photo #20 looks easterly from near the southwest corner and Photo #21 looks 
westerly back at the building that appears in the background of Photo #20.  Photos 22 and 23 are taken from 

a point east of the oxbow near where the constructed stream now enters the oxbow.  Monitoring Photo 
Station 18 has been set up on the left side of Photo #22 to provide an overview of conditions within this area 

of the Phase II restoration project. 
 

  
 Photo #20  Photo #21 
 

  
 Photo #22 Photo #23 
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AS BUILT CONSTRUCTION PHOTOS-CONSTRUCTED STREAM 

Photos 23 and 24 were taken from roughly the same point along the new stream channel prior to and just 
after construction.  They are located near the start of the stream at the I-5 overpass.  Photos 26-29 are taken 
from roughly the same location and show the proposed route of the stream across the existing pasture and a 

progression of stream channel excavation.   

  
 Photo #24  Photo #25 

  
 Photo #26  Photo #27 

  
Photo #28  Photo #29 
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AS BUILT CONSTRUCTION PHOTOS-CONSTRUCTED STREAM 

 
This series of photos was taken from roughly the same location about halfway along the constructed stream 
channel.  They each look southwesterly toward the end of the stream at the historic Nisqually River oxbow.  
Photo #30 was taken of the pasture area through which the stream was constructed and the path is generally 

indicated by faintly visible flags in the left center.  The stream roughly followed the flagged route as 
indicated in Photo #31 and Photo #32 shows the stream after water had begun flowing through it.  Plant 

installation took place along the stream banks during the winter dormant season to establish a forest/shrub 
community associated with the stream.  Monitoring Photo Stations 16 and 17 have been established in two 

locations along the stream channel to document the development of the vegetation community as planted by 
the Nisqually Tribe. 

 

  
 Photo #30  Photo #31 

 
Photo #32 
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AS BUILT CONSTRUCTION PHOTOS-CONSTRUCTED STREAM 

This series of photos shows the constructed stream outlet into the historic Nisqually River oxbow that was separated 
from the pasture by a high berm.  The berm was in place to prevent river flooding in this area and the berm was 

removed as part of the restoration activities to once again permit flooding into the pasture and accept water from the 
constructed stream.  Photo #33 shows the early construction of the stream before it approached the oxbow while the 
other photos show the stream at the oxbow during various stages of construction-the oxbow is in the background of 

each photo.  Photo #37 shows the first flow of water through the channel as it enters the oxbow area. 

 
Photo #33 

  
 Photo #34  Photo #35 

  
 Photo #36  Photo #37 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-NEW ROAD 

The restoration project involved construction of a new road that follows the I-5 right of way so that access could be 
provided to the Braget Marsh for maintenance and monitoring purposes.  The new road leaves the very end of Mounts 
Road as shown in Photo #38 and replaces the old road.  The old road, which left Mounts Road about 100 feet north of 

the new road, was atop a dike that needed to be removed to facilitate full restoration of a continuous saltmarsh 
community rather than one separated by a road dike.  The new road is constructed of gravel on grade across an area of 

forested wetland that will convert to saltmarsh as the trees die due to saltwater influence.    

 
Photo #38 

  
 Photo #39  Photo #40 

  
 Photo #41  Photo #42 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-NEW ROAD 

The new road generally follows the I-5 right of way and portions of historic pasture just outside the restoration area.  Culverts 
under the road provide continued flow of water through the system from the beaver pond wetland between the lanes of I-5 into the 
historic saltmarsh channel that lies just this side of the blackberry thickets in the background of Photo #44 although flooding does 
occur across the road during high tides.  Photo #43 looks west along the road as it crosses the forested wetland and Photo #45 also 
looks west but shows the road as it enters the restoration area.  Photo #46 shows the same location as Photo #45 during high tide 

(same day as #44).  Photo #47 provides a close up view of the culvert as it enters the historic saltmarsh channel.  Monitoring Photo 
Station 14 is located near the red car in Photo #44 to document the changing conditions of this portion of the Phase II restoration. 

  
 Photo #43  Photo #44 

  
 Photo #45  Photo #46 

Photo #47 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-CONSTRUCTED BERM 

 
As saltwater began entering the site and water was flowing through the newly constructed stream channel, it 
was noticed that some water that was intended to flow through the stream was actually flowing north toward 

the saltmarsh. The stream was constructed to provide direct access from the Nisqually River to the beaver 
pond between the north and southbound lanes of I-5. It begins to the right of Photo #49 at the I-5 Bridge and 
extends to the historic Nisqually River oxbow at the south end of Braget Marsh.  To ensure that water within 
the constructed stream enters the oxbow, berm was constructed about 100 feet north of the new stream and 
extends from the base of the I-5 fill and the access road.  The freshwater community lies to the right of the 

berm and the saltwater community lies to the left of the berm in these photos.  Monitoring Photo Station #15 
has been located at the I-5 end of the berm (background of Photo #48) to document conditions on both sides 
of the berm.  The berm will likely be planted with native vegetation so that it looks like a natural portion of 

this system. 
 

  
 Photo #48  Photo #49 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-NEW TIDAL CHANNELS 

The restoration activities required matching up historic channels evident in the diked pastures with channels 
in the existing saltmarsh lying immediately north on the Nisqually Wildlife Refuge Property, which was not 
diked.  These photos provide views of several constructed channels during construction (Photos 50 and 51) 

and after the first several tides (Photo #52).  Photos 50-52 show the same series of channels that were 
constructed near the northwest corner of the Phase II site.  Cross sections monitoring stations were 

constructed across several new channels to document the erosion on a regular basis.  Cross Section #1 is 
located along one of the channels in this area of the site. 

 

  
 Photo #50  Photo #51 
 

 
Photo #52 
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AS BUILT CONSTRUCTION PHOTOS-NEW TIDAL CHANNELS  

 
The new channels shown in these photos cross the outer dike, which formerly separated the on-site pastures 
from the off-site saltmarsh associated with Red Salmon Slough, to connect with the existing tidal channels.  

This tidal channel appears to be centrally located along the north dike but its exact location was not indicated 
when the photos were taken.  Photos 53 and 54 show the channel during and immediately after construction 
and Photo 55 shows the channel during a high tide cycle.  It appears that the channel was just constructed 

across the dike because there is good vegetation cover in the lower half of Photo #54 that indicates the 
presence of a historic tidal channel conditions.   

 

  
 Photo #53  Photo #54 
 

 
Photo #55 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-NEW TIDAL CHANNELS 

 
The channel shown in Photos 56 and 57 is located at the northeast corner of the Phase II site and represents 
the major channel outlet on the east side.  It connects the existing channel through the former diked pasture 
to the slough system associated with Red Salmon Creek.  The drainage was historically sent through a crazy 
tide gate setup that was located immediately along the former road dike that was removed.  Photo #56 looks 
southerly toward the channel that was present through the former pasture and Photo #57 looks north through 

the channel as it enters the existing Red Salmon Slough saltmarsh.   
 

  
 Photo #56  Photo #57 
 

  
 Photo #58  Photo #59 

 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-NEW TIDAL CHANNELS 

 
Photos 60 and 61 were taken at a single interior channel that was present historically in the pasture and 

groomed as part of restoration project to permit conveyance of saltwater into and out of the site south of the 
inner dike.  The channel appears to be the start of the major tidal channel that exits near the middle of the 

site.  Photo #62 looks north along a tidal channel created through plowed pasture that has been restored to a 
tidal regime and will eventually developed into an emergent saltmarsh community.   

 

  
 Photo #60  Photo #61 

 

 
Photo #62 

 



RED SALMON SLOUGH-RESTORATION PHASE II 
AS BUILT CONSTRUCTION PHOTOS-NEW TIDAL CHANNELS 

 
These photos show the same tidal channel created within the Phase II restoration site looking north as it 

flows into the existing saltmarsh.  This channel appears to be toward the middle of the site judging by the 
line of trees in the background, which lie along the Nisqually River as it flows past the Phase I Restoration 
and Mitigation Site.  The excavator in the background of Photo #65 is finishing removal of the outer dike, 

which at the time the photos were taken, had already been mostly removed and tidal saltwater had returned to 
the site for the first time in at least 100 years. 

 

  
 Photo # 63  Photo #64 
 

 
Photo #65 
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fill some of the ditches particularly when there was not enough material from the dikes.  The 
new road was constructed from the end of Mounts Road so that the historic access could be 
removed because it was atop a high dike (Construction Photos 39-47).  The tide gates and 
culverts were at the road dike and were removed as part of the dike removal.  Once the inner 
dike was removed and tidal channels cut, the outer dike was removed beginning at the west 
end and ending at Mounts Road (Construction Photos 1-8).  Channels were cut across the 
former dike to connect with existing tidal channels draining into Red Salmon Slough during 
low tides after most of the outer dike had been removed (Construction Photos 51-59).  Much of 
the pasture was plowed to loosen the soils except where saltmarsh vegetation was dominating 
the area or where it was too wet to facilitate plowing.  Trees removed from the dikes and along 
ditches were scattered throughout the restored saltmarsh to add habitat features.   
 
Prior to removal of the outer dike, the new stream channel was constructed across the south 
half beginning at the I-5 overpass and extending to the historic Nisqually River oxbow so that 
there was direct fish access between the river and the beaver pond between the lanes of I-5.  
Fish have access to the beaver pond from the river only occasionally when the river floods into 
the area south of the beaver system but the only way out for fish was the culvert under the 
southbound lanes of I-5, which conveyed water from the beaver system into Red Salmon Creek 
rather than into the Nisqually River.  To encourage more regular use by the beaver pond by 
Nisqually River fish, the project proposed to plug the culvert with concrete and create a stream 
channel from the beaver system to the river across the south end of the Braget Farm 
(Construction Photos 24-33).  In this way, fish could travel between the beaver ponds and the 
river without going through Red Salmon Creek and around the Nisqually Reach.  The culvert 
could not be plugged because it is in disrepair (disintegrating and in chunks-no longer a 
continuous culvert) so there continues to be access to the beaver ponds both from the Nisqually 
River and Red Salmon Creek.  At some point, WSDOT is going to need to repair and plug the 
culvert because it represents a weak point that could eventually wash away the southbound 
lanes of I-5.  The stream was created across level pasture so it was graded to have a gradual 
slope down from the inlet at the I-5 Bridge to the outlet at the historic river oxbow.  Large 
woody debris in the form of deciduous trees with roots attached were removed from along on-
site dikes and ditches and placed across the stream channel to provide a habitat feature and 
native trees and shrubs are being installed to eventually provide a vegetated riparian corridor 
that will shade the stream.  The oxbow dike was removed (Construction Photos 20-23 and 34-
37) as the stream was constructed and ditches were filled throughout the southern half 
including the cross pasture ditches and the deep ditch alongside the south edge of the access 
road (Construction Photos 15-19).  A berm was constructed north of the stream from I-5 to the 
access road in order to ensure that water from the beaver ponds entered the new stream rather 
than following historic ditches (along I-5) to the historic outflow into Red Salmon Creek 
(Construction Photos 48-49).   
 
4.2 Baseline Elevations 
Prior to removal of the dikes, an extensive topographic survey was conducted to establish 
baseline elevations across the entire Phase II restoration site.  The survey involved collection 
of 33,000 individual topographic points and was conducted by True Surveying by walking 
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back and forth across the site on a bicycle fitted with a GPS unit.  The survey revealed that the 
north half of the restoration area is relatively level and is at a slightly lower elevation than the 
south half.  A post construction baseline elevation survey was conducted by Bob Wiltermood 
using a laser level and his observations during constant dike removal, stream construction and 
channel development supervision the summer and fall of 2006.  A drawing has been prepared 
to show the post construction topography with channels and other features of the restoration 
clearly indicated.  Two drawings are provided to show the topography. Figure 4.2a shows just 
the elevations of the site with numbers enlarged for easy reading and Figure 4.2b shows the 
elevations overlaid onto the site aerial photo, which is provided at a scalable size.   
 
4.3 Early Observations 
After the restoration was implemented, the site was left for several months before conducting 
the site visit to document as built/baseline conditions.  In general, tidal saltwater extends to the 
existing access road except during high tides when it crosses the road, which is per the overall 
design.  The access road was left at the existing grade although in some locations it was 
lowered to permit flow of saltwater over the surface.  During higher tide, most of the roadway 
is underwater as indicated in Construction Photo #46. Much of the site was composed of bare, 
plowed ground in the fall of 2006 and by the early growing season visits in March and April of 
2007, most of the restored saltmarsh area is composed of bare soil with plow furrows still 
evident.  It appears that the west end of the site either drains better or receives less saltwater 
because the sediments have not built up and the substrate is more dense than at the east end. 
The east end appears to be more influenced by saltwater because the sediments appear to have 
built up a little more and the substrate is looser so you sink in further when walking across 
some areas.  There appears to be little difference in substrate consistency from north to south 
except at the extreme south end where there is a narrow strip of pasture just along the access 
road. 
 
The saltmarsh area is basically devoid of live vegetation except in areas that were not plowed 
because there was existing saltmarsh vegetation or the area was too wet to plow. In most areas, 
the grasses on the clods created by plowing are growing but are likely surviving on stored 
energy and they will die back during the growing season.  A lone pear tree was left standing 
near the northeast corner and it is actually alive and growing also due to stored energy but will 
likely die as it realizes that it is surrounded by tidal saltmarsh and is no longer receiving 
freshwater.  The forested wetland community at the east end is currently growing but the 
saltwater is expected to kill the freshwater vegetation and it will eventually convert to tidal 
saltmarsh.   
 
The south half of the restored area has not been influenced by tidal saltwater because it is 
higher in elevation and at this point the constructed berm has prevented mixing of saltwater 
and freshwater at the east end.  The vegetation communities remain intact in that the entire area 
remains composed of emergent wetland at the east end and upland pasture at the west end.  The 
wetland area was always fairly wet in that standing water appeared to be present nearly year 
round and during the March and April 2007 visits, water was present throughout the wetland.  
The stream channel is functioning as designed and there is continual flow of water from the  
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beaver pond.  Woody vegetation has been installed on both sides of the stream to create a 
forest/shrub corridor between the beaver ponds and the oxbow.  Additional plant installation is 
proposed for much of the south half to create additional forest habitat and riparian corridor.   
 
5.0 GOALS AND OBJECTIVES OF RESTORATION PLAN 
 
The Phase II Braget Farm Restoration project involved restoration of historic saltmarsh 
community on the north half of the site and rehabilitation of historic pasture on the south half.  
The south half is expected to remain freshwater because it lies beyond the limit of saltwater 
influence.  The main goal of the restoration plan is the restoration of ~ 140 acres of diked and 
ditched pasture to near historic condition in order to improve habitat for threatened salmonids 
and other wildlife species.  To achieve the goal, the plan was designed with several different 
objectives and monitoring procedures in mind.  The following provides a discussion of the 
objectives and the actions taken to achieve the objective to be used to ensure the objectives can 
be met.  The monitoring procedures to be used to determine whether the goals and objectives 
are being met will be discussed in the next section.   
 
Objective #1-The main objective of this restoration plan is to return the ~ 100 acre diked 
pasture in the southern half of the Braget Farm to regular tidal inundation by removing the 
dikes.  Phase II restoration also involves restoration of riparian forest in the southern 40 acres. 
 
Objective #2-The second objective is to recreate natural, near historical estuarine hydrology 
on the north half of Phase II, which includes removal of the dikes and filling the ditches 
alongside the ditches in addition to excavation of channels to connect the historic channels in 
the pastures to the existing tidal channels on the Refuge site.  Freshwater hydrologic 
connection was established as part of this objective with construction of a stream across the 
southern pasture to establish a connection between the beaver pond system between the lanes 
of I-5 to provide fish passage between the ponds and the Nisqually River.   
 
Objective 3-Involves allowing natural sedimentation and erosion across the Phase II site, 
which is also achieved by dike removal.  It is also achieved by promoting natural accretion 
process throughout the site from waters generated throughout the Nisqually River and Red 
Salmon Creek watersheds.  Plowing of the historic pasture soils in the restored saltmarsh will 
encourage erosion and facilitate internal movement of sediment.  Erosion is also facilitated as 
part of the dike removal through development of new channels and re-development of historic 
tidal channels across the former pasture to provide connectivity between existing/historic 
saltmarsh channels. 
 
Objective 4-Is restoring estuarine productivity to the former Braget Farm by naturally 
allowing the site to establish a variety of estuarine community types including vegetated salt 
marsh, tidal channels, mudflats, and transitional wetlands.   
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Objective 5-Create suitable habitat for use by salmonids and food fishes as well as many bird 
and mammal species.  The creation of channels from the restored saltmarsh to the existing 
saltmarsh channels will allow access by salmonids and other fish species into a developing salt 
marsh that has tremendous potential for additional habitat.  The continued use by salmonids 
will require a minimum of salt panning where fish can become stranded and develop an area 
for the development of significant food sources including both plant and invertebrate habitat.   
 
6.0 MONITORING PLAN 
 
The Phase II restoration site has been divided into four quadrants by two transects run north-
south and east-west for monitoring purposes (see Figure 6.0).  The North-South Transect 
extends between the north and south limits of the restoration so it includes both restored 
saltmarsh and rehabilitated pasture.  The North-South Transect has been set up west of the 
center so the east half is much larger than the west half with the largest area lying within the 
northeast quadrant.  The East-West Transect runs across the entire width of the project just 
north of the access road and mainly runs across historic pasture that will turn to saltmarsh as 
the site develops.  The transects have been set up by pounding pvc pipe into the ground at 100 
foot intervals and will be used to locate random epibenthic monitoring sites and to identify the 
location of vegetation monitoring sites.  The North-South Transect is roughly 2,300 feet long 
and the East-West Transect is roughly 2,600 feet long.  Boss II has been established in concrete 
at the east end of the East-West Transect that will be used as the benchmark for the site.   
 
The monitoring plan was developed according to the goals and objectives listed in the previous 
section and include methods that would best document the changes and determining whether 
the project meets these goals and objectives.  It incorporates several methods that were used to 
monitor the changes occurring within the Mitigation Site over the past ten years but also 
includes several techniques specific to the Phase I restoration monitoring.  Sampling and visual 
documentation of changes in vegetation; sampling of the sediments for use by invertebrate 
organisms; visual documentation of use by wildlife species; and sampling to determine use by 
fish species, most notably salmonids is conducted in the Phase I Restoration project and the 
same or similar methods will be utilized to monitor the changes in the Phase II Restoration site, 
which will include the WSDOT mitigation site.  The monitoring phase of the project is divided 
into sections that pertain to the specific attributes that will be sampled to determine if the 
restoration is proceeding as designed and the goals are being achieved.  Photo documentation 
plays major role in monitoring and will be conducted to document changes to the vegetation, 
changes to the elevation in the created channels, and document the use of wildlife within the 
restored area.   
 
6.1 Elevation Changes 
A baseline topographic survey was conducted across the Phase II site prior to restoration to 
establish the exact elevations of the site.  The post restoration baseline elevations have also 
been determined and there has been little change to the elevation except in the dike areas 
because they were removed and in the channel areas (see Figures 4.2a and b).  The numbers 
present on Figures 4.2 a and b are shown at NGVD units and are converted to Mean Lower 
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Low Water Tidal Elevations by adding 7.11 feet to the NGVD datum.  No additional elevation 
surveys will be undertaken as part of the monitoring because it is time consuming and the most 
notable elevation changes is being monitored through erosion and accretion studies being 
conducted as part of the cross section monitoring.  Photos taken from the photo stations will 
provide additional documentation as to the detectable changes in elevation. Elevation changes 
should be most evident at the new tidal channels where width and depth will be altered by the 
continual tidal ebb and flow.  BOSS II was established on a high point near the east end of the 
East-West Transect and will be used as the point where future monitoring and survey work will 
originate.  
 
6.2 Vegetation and Substrate Monitoring 
Vegetation monitoring will be conducted on a yearly basis for as long as monitoring funding is 
available however, volunteer monitoring by Wiltermood Associates is expected to continue 
over the long term (number of years has yet to be determined) for future preparation of a 
scientific paper.  Vegetation monitoring is being conducted using nearly identical methods 
currently used to monitor the Phase I restoration site (including the Mitigation Site) through the 
use of stationary 30 foot diameter vegetation plots scattered at various elevations and locations 
throughout the site and through aerial photo mapping.  Most of the plots are situated in the 
restored saltmarsh occupying the north half and few were located in the southern half because 
fewer actual changes are expected in the existing upland and freshwater wetland pasture areas.  
The plots were established by pounding a pvc pipe in the ground, attaching a measuring tape to 
the pipe and walking around the pipe in a circle to mark the edge of the plot.  The area within 
each plot is then field drawn and substrate/vegetation data collected to document current 
conditions and a final map is digitized using AutoCAD.  A photo is taken of each plot from a 
distance of about 35 feet from the center pipe so that the entire plot area appears within the 
photo and is oriented to magnetic north.  The WSDOT mitigation site is being monitored as 
part of the Phase II restoration project. 
 
Aerial photo interpretation has proven useful for monitoring changes in vegetation in the Phase 
I and Mitigation Site.  Aerial photo mapping also known as Macro Vegetation Mapping, 
currently takes place yearly within the Phase I site and will be used to monitor the macro 
vegetation communities in the Phase II site.  An aerial photography company from Poulsbo 
was retained to provide an as built/baseline aerial and will be rehired yearly to take photos of 
the entire project site (all three phases) because the photos are very high quality and are 
digitally created so they can be downloaded.  The aerial photo mapping will begin with office 
mapping to identify possible vegetation communities and field verified to ensure that the entire 
site is accurately mapped.  The field mapping will be digitized in AutoCAD and the map will 
show different dominant vegetation communities in different colors.  The final map will be 
overlaid onto the aerial photo used to prepare the field map. 
 
A total of 17 vegetation plots have been established throughout the restored areas (see Figure 
6.0 for location of plots).  The plots have been physically located on the attached aerial 
photo/topographic drawing and the description of the plots is based on the quadrant created by 
the north-south and east-west transects.  Vegetation Plots 1, 2, 4 and 5 are located in the 
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northwest quadrant where the ground was plowed and the substrate is more solid.  Vegetation 
Plot 5 is located in the northwest corner of the WSDOT Mitigation Site.  Vegetation Plots 3 
and 8 are located in the unplowed field in the southwest quadrant.  Vegetation Plots 6, 7, 9-12, 
and 14-17 are all located in the northeast quadrant, which is quite a bit larger than the other 
quadrants because it extends to Mounts Road.  Vegetation Plots 11 and 13 are located on either 
side of the constructed berm in the southeast quadrant.  See Figures 6.2 1-17 for baseline 
drawings of the established vegetation/substrate plots.  See attached photos for visual 
documentation of mapped baseline conditions. 
 
6.2.1 Early Vegetation and Substrate Monitoring Observations 
Baseline data indicates that there is no live vegetation in most plots particularly where plowing 
occurred such as in Vegetation Plot 1, 4, 6, 7, 10, 12, 15 and 16 although pasture grasses are 
alive on the clods in many of these plots.  Live vegetation is present in Plots 3, 8, 11, and 13 
because plowing did not occur.  These plots are almost entirely vegetated with pasture grasses 
and/or common native emergent plants.  Plot 2 has new pasture grasses beginning to emerge 
from the plowed soil and Vegetation Plots 3, 9, 14 and 17 have patches of existing vegetation 
that include Baltic rush and Lyngby’s sedge because they were not plowed.  Vegetation Plots 
14 and 17 were not plowed because of historic wetland conditions and they each contain dead 
wetland vegetation killed by the saltwater re-established on the site and neither contains live 
vegetation.  Vegetation Plot #5 is completely devoid of vegetation because it was graded to 
create the WSDOT mitigation site and is composed of thick sediment.   
 
The plowing has created low and high areas throughout the restored saltmarsh and the low 
areas are collecting sediment, which creates soupy conditions in which you sink in 4-6 inches 
when walking through the area. The high areas are generally more firm but as in the areas 
around Vegetation Plots 15 and 16, the substrate is very soupy even on the higher grass clods.  
Anoxic layers have developed mostly at the east end where there is a thin layer of black muck 
with a sulfuric odor across the entire area, which is most clearly seen at Vegetation Plots 14 
and 17.  A thin layer of diatoms has settled over the land in Vegetation Plots 14 and 17 as well 
so the surface has a light brown color.  It appears that diatoms have settled onto the surface 
throughout the restoration area but is more evident in the eastern portions of the site.   
 
6.3 Invertebrate Organism Monitoring 
The epibenthic microfauna sampling has already begun in the Phase II site as we thought it 
important to track how quickly the small critters would be occupying the substrates.  Sampling 
is currently taking place at 6 established points and samples have been collected roughly every 
two weeks but were collected monthly between October 2006 and January 2007.  Random 
sampling will be conducted during yearly monitoring visits to document distribution of critters.  
The random sampling will be conducted in each quadrant formed by the east-west and north 
south transects.  The preliminary presence/absence sampling is conducted using the “3-finger 
method” of scooping sediment from the established points simply for ease of sampling but as 
the full random sampling regimen is implemented the pipe methodology will likely be used  
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again.  Temperature readings will be taken of the substrate and waters to determine the 
temperature extremes of the site and how it affects the presence of critters during each 
monitoring visit.   
 
6.3.1 Early Epibenthic Microfauna Sampling Results and Observations 
To document colonization, it was necessary to establish permanent monitoring sites throughout 
the marsh that are representative of the different zones within the site.  Six presence/absence 
stations were set up within the different zones including tidal channels, mudflat, low salinity 
areas that do not frequently receive tidal waters and higher salinity areas that receive tidal 
waters on a more regular basis.  Samples have been collected roughly every two weeks from 
fall 2006 to April 2007.  The samples tested positive for intertidal Epibenthic fauna on the 
second sampling visit on January 5th, 2007 with positive hits at three of the six stations.  By the 
forth visit on February 9th, 2007 all six of the samples tested positive for marine Epibenthos.  
The first genera encountered were Paramoera Amphipods and Harpacticoid Copepods with 
Chironomid midge larvae, Nematoda, Platyhelminthes, Corophium Amphipods, Cumacea, 
Ostracoda and Foraminifera following.  Harpacticoid copepods far outnumber any other 
species encountered within the first six months of monitoring with some samples containing 
over one thousand individuals and Cumacea and Ostracoda encountered the least with only a 
few individuals encountered.  The colonizing samples will be compared to control samples to 
determine if the newly restored salt mash will become more similar to the controls over the 
monitoring period.  We expect that the Epibenthic Microfauna species composition within 
Phase II of the restored Nisqually salt marsh will increase throughout the two year monitoring 
cycle but we do not expect it to mirror the species composition that exists within the control 
sites over this short period of time.  Epibenthic Microfauna monitoring in Phase I over the last 
five years did not reveal the exact same species compositions within the restored versus control 
sites but did show a trend toward similarity over that period. 
 
Random sampling of Epibenthic Microfauna will be conducted during tri-annual monitoring 
visits to document the changes overtime in the marsh.  The random sampling will be done in 
each quadrant formed by the east-west and north south transects.  The current presence absence 
sampling is conducted using the “3-finger method” of scooping sediment from the established 
points simply for ease of sampling but as the full random sampling regime is implemented the 
pipe methodology will likely be used again.  Temperature readings and salinity will be taken at 
the surface of the substrate and waters to determine the extremes of the site and how they 
affect the diversity of fauna during throughout the seasons.   
 
6.4 Accretion and Erosion Monitoring 
Accretion and Erosion Monitoring is conducted at cross sections across developing and 
existing channels to document erosive changes due to water flow during the tidal cycles.  Sand 
tags were originally used in the Phase I and Mitigation Site monitoring but were not proposed 
as part of Phase II because the site is higher and as a result, sedimentation is not expected to 
have as much influence on the development of saltmarsh in the Phase II area.  The cross 
sections are established in perpendicular direction across the selected channels and pvc pipes 
are installed 10 feet apart by post pounder so that the top of each pipe is roughly level.   
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Measurements are taken by laying a 10 foot long aluminum straight edge across the tops of the 
pipes and lowering a ruler/yardstick to the top of the sediment and recording the distance 
between the straight edge and the sediment.  Measurements are recorded to the nearest 1/8 
inch.  See Figure 6.0 for location of cross sections. 
 
6.4.1 Cross Section Establishment and Baseline Measurements 
A total of 10 cross sections have been set up around the Phase II site and range from a 2 post 
cross section in the northwest quadrant (Cross Section #2) to a 13 post cross section in the 
northeast quadrant (Cross Section #10).  Cross Sections 1-3 are located in the northwest 
quadrant, Cross Sections 4-6, 9 and 10 are in the northeast quadrant and Cross Sections 7 and 8 
are located across the constructed stream in the southeast quadrant.  No cross sections were 
established in the southwest quadrant because there are no developing saltmarsh channels in 
that area.  Several cross sections cover multiple channels in one location with high saltmarsh 
occurring between the channels and these include the longest cross sections at CS #1, CS #3 
and CS #10.  Cross sections may be added as the site develops and new channels begin 
forming.  Photos have been taken of the cross sections to provide initial observations of 
conditions and to compare with future photos.  See Figure 6.4 1-10 for cross section showing 
baseline elevations as mapped on AutoCAD and photos.  See Figure 6.4 for sheet showing all 
the cross sections and photos (in sleeve). 
 
6.5 Fish and Wildlife Monitoring 
The Nisqually Indian Tribe is sampling fish usage within the Phase II site using fyke netting 
and beach seining methods.  General use by adult salmonids and other fish species will be 
monitored by enumeration of by-catch that occurs during juvenile sampling.  Fish sampling 
will be conducted between March and August of each monitoring year by the Tribe.  
Invertebrate traps have been set up in the fish sampling areas to document the presence of bugs 
that are a food source for salmonids. 
 
Wildlife monitoring will be conducted during each site visit and species will be identified by 
direct visual observation, scat identification, and track identification.  The species usage will be 
similar to that observed within the “Mitigation Site” and the Nisqually Wildlife Refuge.  
Detailed bird monitoring is being conducted by the Nisqually Reach Nature Center using 
volunteers.  Casual wildlife observations will be made during monitoring visits to the site by 
Wiltermood Associates, the Nisqually Indian Tribe and other visitors to the site. 
 
6.6 Water Quality Monitoring 
Dissolved Oxygen, Temperature and Conductivity will be measured by the Tribe as part of the 
fish sampling.  
 
6.7 Salinity Monitoring-Groundwater and Ponded Areas 
Salinity readings will be conducted by Wiltermood Associates during their monitoring visits in 
both shallow groundwater wells (about 16 inches deep) and within the ponded areas that 
remain after the tide goes out.  Preliminary salinity readings were conducted in the spring of 
2007 to identify the early trends in salinity readings.  Salinity readings will be conducted in 



Sample Point Salinity Reading
4/19/2007

VP 2 (groundwater) 5

PA 1 15
PA 2 19
PA 3 1
PA 4 14
PA 5 12
PA 6 20
salt pan control site 22
cs 10 15
south of road- 14
south of road @ NS tra 3
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these same locations as well as in more of the vegetation plots to provide a more extensive 
documentation of salinity conditions.  The salinity readings are then entered into Microsoft 
Excel to create charts that provide the clearest view of the differences in the salinity throughout 
the areas.  
 
6.6.1 Salinity Sampling Results 
Surface salinity readings were collected on April 19, 2007 in areas of standing water within the 
Phase II site and within an existing salt pond in the control site.  Data was collected at all 6 of 
the current epibenthic presence/absence sampling locations (PA) and the highest salinity 
reading of 20 ppt was collected at PA 6, which is located along the easternmost channel, which 
lies just west of the freshwater forested wetland (southeast corner) and the second highest 
reading of 19 ppt was collected in the western outlet from the WSDOT Mitigation Site (see 
Figure 6.6).  These areas are nearly as salty as the control site pond off-site to the north which 
has a reading of 22 ppt.  The lowest reading of 1 ppt was recorded at PA 3, which is south of 
the east west transect (and road) and there is clearly a slight mixing of fresh and salt water.  PA 
1 is located near the northwest corner of the Phase I site and a salinity of 15 ppt was recorded; 
PA 4 is located in a shallow pond near the southwest corner of the Northeast quadrant where 
the salinity is 14 ppt, and PA 5 is located east of PA 4 and a salinity of 12 ppt was recorded.   
 
The salinity was recorded in several other locations including at Cross Section 10, which is the 
longest of the erosion/accretion cross sections and is situated toward the east end where it is 
just west of the historic farm road dike.  A salinity of 15 ppt was recorded in this area.  Areas 
of standing water have developed just south of the east west transect and existing road because 
a ditch was present in this location historically.  The water has a salinity of 14 ppt at the east 
end just north of the constructed berm and goes down to 3 ppt at the North-South transect.  
Only one groundwater salinity reading was recorded at VP 2 where the salinity was 5 ppt 
during the April 19, 2007 site visit.  Additional groundwater holes will be dug east to west 
across the site during summer monitoring visits.  Salinity will be recorded at the surface water 
locations and others will be added during summer monitoring visits. 
 
6.8 Photo Stations 
Photo stations were established throughout the site to visually document the changes that occur 
over time and their locations are shown on the attached aerial photo/survey.  The photo stations 
have been located in areas from which construction and pre-impact photos were taken to 
compare early conditions with post restoration photos.  Photo stations are located mostly along 
the former dikes and include at least 4 photos to provide a panoramic view from each area in 
order to show as much of the restoration area as possible.  Photo stations have also been set up 
along the north-south and east-west transects for ease of identifying their locations.  Photo 
Stations 1-3 and 5 are located in the northwest quadrant and each is situated at the west edge of 
the restoration area.  Photo Station 4 is located in the southwest quadrant and shows an area of 
pasture upland and wetland along a filled ditch.  Photo Stations 6, 7, 8 and 18 are located along 
the north-south transect with #6 at the north end, #7 at the inner dike, #8 at the east-west 
transect and #18 at the south end near the old river oxbow.  Photo Stations photos will be taken 
from the same location and will look in the same direction each year so as to accurately 

bob



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #1, Views A-E 

Photo Station #1 is located at the northwest corner of the Red Salmon Sough Phase II Restoration Area.  Five 
views are included to show the areas of existing saltmarsh (View A); the former dike (View B); the 

plowed/restored pasture (Views C and D) and the riparian zone along the Nisqually River (View E).  The 
area across the middle of the View D is also a former dike that separated the grazed pasture from the 

Nisqually River.  The road leading to the Phase I restoration lies just right of the bare former dike.  The green 
color in Views C and D is the former pasture grasses that remain on clods created by plowing.   

  
 View A View B 

  
 View C  View D 

View E 



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #2-Views A-D 

 
Photo Station #2 is located at the west end of a former east-west dike that met up with the westernmost 

north-south dike.  There are 8 views taken from this station with areas of pasture within the riparian zone 
along the Nisqually River that were outside the diked pastures (Views A, B and C).  The rest of the views 
show the pasture areas restored by removing the dikes and plowing of the compacted soil (Views E-H on 
next page).  The former north-south dike lies in the middle of View D and the former east-west dike lies 

across the middle of View F.  The View D photo also shows the development of a channel across the former 
dike that appears to be draining the ponded area in Views A, B and C.  Another channel appears to be 

forming across the dike in the Views G and H photos. 
 

  
 View A View B 
 

  
 View C View D 



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #2-Views E-H 

 
These views from Photo Station 2 look northeast to south with the former east-west dike appearing in the 
middle of View F and the former north-south dike in View H.  The fence appearing in these photos will 

likely be removed so that there is no physical barrier between the riparian corridor and restored saltmarsh.   
 

  
 View E View F 

 

  
 View G View H 

 



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #3, Views A-E 

Photo Station #3 is located at the west end of the road that provides access between the Phase I and Phase II restoration areas.  It is 
specifically located at the corral gate and provides 4 views of the restored area north of the road and the un-restored pasture south 

of the road.  The un-restored pasture is at a higher elevation so it is not influenced by saltwater and fewer restoration activities 
were undertaken.  It is now longer grazed and portions will be enhanced with riparian plant species.  Views A and B look northerly 

across restored saltmarsh that was partially plowed and View C looks easterly along the road and Views D and E look southerly 
across the southern pasture, which was not plowed as part of the restoration activities. 

  
 View A View B 

  
 View C View D 

View E 



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #4, Views A-D 

 
Photo Station 4 is located in the southwestern quadrant of the Phase II Restoration area and shows the 

pasture in the southwestern quadrant where plowing did not occur.  Restoration of this area involved filling 
of ditches and removal of a few dikes to restore historic hydrologic conditions (prevent continued wetland 

draining) and future restoration activities will include installation of woody vegetation since saltwater 
influence is not expected to extend this far south.  The photos look in a 360 degree circle from the photo 
station to show all areas of the pasture. Views A-D (this page) look east to southwest with a former dike 

down the center of the View A photo.  Historic barns are evident in Views C and D.   

  
 View A View B 
 

  
 View C View D 
 

 
 
 
 



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #4, Views E-H 

 
Views E-H look west to northeast across the north half of this area.  The existing row of poplars is appears in 
the View E photo.  The area in Views F and G are slightly higher in elevation than the rest of this pasture and 
is expected to remain upland that will function as part of the riparian corridor of the Nisqually River, which 

is in the background of these photos.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #5, Views A-D 

 
Photo Station #5 is located at the northern outlet of the Washington State Department of Transportation 

Mitigation Site (WSDOT site).  The mitigation site is a shallow depression excavated in the west half that is 
compensatory mitigation required for road impacts along Interstate 5.  There are 8 views taken from this 

photo station to provide a 180 degree view of the WSDOT site (Views A-D) and a 180 degree view of the 
restored pasture immediately north (Views E-H on next page).  The WSDOT site is monitored at Vegetation 
Plot #5, which appears in the right background of View C.  Numerous channels are forming in the site and it 
is generally composed of bare mudflat consisting of thick sediment up to 6 inches deep.  There are several 

channels leading into the south end and two channels providing northward drainage toward an existing tidal 
channel.  The second outlet is in the middle background of View A. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #5, Views E-H 

 
Views E-H provide an overview of restored pasture immediately north of the WSDOT site.  A former dike 

was removed in this area, which appears in across the middle background of View F (also in left background 
of View A on previous page).  Views F and G also provide views of the western channel exiting the WSDOT 

site and conveys water into an existing tidal channel.   
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RED SALMON SLOUGH-RESTORATION PHASE I 
MONITORING PHOTO STATION #6, Views A-D 

 
Photo Station #6 is located at the north end of the N-S transect, which ends at the former dike that separated 

the diked pasture from the existing tidal saltmarsh and channels.  Eight views are taken from this photo 
station to provide panoramic views of the restored pasture and portions of the former dike (Views A-D) and 

a panoramic view of the existing saltmarsh and tidal channels (Views E-H-next page).  The former dike 
appears in the middle of the View A photo, which looks east, while Views B-D look southeast to southwest 

to show the restored pasture.  Views C and D show one of the channels that was existing in the former 
pasture and was manipulated slightly during construction to permit water flow from the site. 
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RED SALMON SLOUGH-RESTORATION PHASE I 
MONITORING PHOTO STATION #6, Views E-H 

 
The dike removed in this channel was the most important component of the Phase II restoration because it 

was the main separation between the existing saltmarsh and diked pastures.  The former dike lies in View E 
and this photo shows the extent of excavation needed to connect the pasture and tidal channels.  The View F 
photo shows the excavated channel that gradually transitions into the existing tidal channel. This photo along 

with the View G and H photo show portions of the high saltmarsh community that was not diked.  The 
existing tidal channels are also evident in Views G and H.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #7, Views A-D 

 
Photo Station #7 is located at the intersection of North-South transect and the former central dike.  There are 

two sets of panoramic views taken from this location for a total of 8 photos.  Views A-D look east to 
southwest and show the former dike (middle of View A) and the restored saltmarsh.  The former pasture was 
plowed to loosen the compacted soil created by long term livestock grazing.  There are also areas of ponded 
water created in depressions and in some locations channels are forming naturally in response to water flows 

as indicated in Views C and D.  View C looks due south along the North-South transect. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #7, Views E-H 

 
This series of photos from Photo Station #7 shows the restored pasture north of the central dike.  View E 
looks west along the former dike and former pasture that was plowed to facilitate saltmarsh restoration on 

both sides.  There are several channels appearing in View F that provide drainage from ponded areas forming 
along the former dike.  View G looks due north along the North-South transect and View H looks 
northeasterly across an existing channel into which the central portion of the restored area flow. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #8-Views A-D 

 
Photo Station #8 is located at the intersection of the East-West Transect and the North-South Transect.  The 
East-West Transect lies parallel to the road about 10 feet to the north (left of road in View A) and like the 
North South Transect, is marked by a line of white plastic pipes.  Views A-D look east to southwest and 

show areas that have become flooded during ditch filling along the south side of the road and the source of 
water for the ponds appears to be a combination of tidal saltwater from the north and freshwater from the 

south.  This area will likely develop into a brackish marsh area and the emergent pasture wetland beyond the 
ponded area will be a freshwater community.  This area is monitored at VP 8 in the right background of 

View D. 
 

  
 View A View B 

 

  
 View C View D 

 
 



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #8-Views E-H 

 
While Views A-D show the flooded area that will likely be brackish, Views E-H show the former pasture 

north of the road that is primarily influenced by tidal saltwater and is expected to develop into high 
saltmarsh.  View E looks west along the road and East-West transect, which is marked by the white pipes 
along the left edge of the photo.  The area shown lies between the road and central dike removed as part of 
the restoration activities and it was plowed to loosen the compacted grazed soil.  Pockets of standing water 

have developed in shallow depressions and in some areas, channels are forming in response to water 
movement as the tide ebbs and flows.  The North-South Transect is marked by white pipes in the upper right 
corner of View F and in the middle of View G.  Vegetation community development is monitored at VP 7, 
which is positioned toward the north end of the water body appearing in View H.  Epibenthic microfauna is 

monitored in the same general area as VP.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #9, Views A-D 

 
Photo Station #9 is located along the north dike in the northeastern quadrant of the Phase II Restoration area.  
It is just east of one of the smaller channel systems that flow from the restoration area into the existing tidal 
saltmarsh community.  There are 8 views from this photo station to create a complete panorama of both the 
restoration (Views A-D) and the existing saltmarsh (Views E-H) communities.  The former dike appears on 
the right side and the existing saltmarsh is on the left side of View A.  The restored saltmarsh lies in Views 

B, C and D beyond the construction zone around the former dike and newly forming channels.  View D 
looks westerly and shows a portion of the northern dike across the channel that was cut through the dike so 

that it drained into the existing tidal channel.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #9, Views E-H 

 
Views E-H provide views of the existing saltmarsh to provide a comparison with what is expected to occur 
within the restored saltmarsh community in terms of both channel and vegetation community development.  

View H looks up the existing tidal channel into which the restoration channel flows.    
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #9a 

 
Photo Station #3a is located at the southeastern outlet of a depressional saltmarsh pond in the northeast 

quadrant.  It appears to be a historic pond and while it was not created as a result of restoration activities, it is 
being monitored by photographs to identify possible changes that occur over time.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #10, Views A-D 

 
Photo Station #10 is located at Boss 3 located at the east end of the East-West Transect, which runs just north 

of the main access road.  Areas north of the road were restored as part of the overall Phase II project while 
only minor restoration activities were undertaken on the south side of the road.  Dikes were removed, ditches 

filled and pasture plowed north of the road and ditches were filled and soils were not plowed south of the 
road.  Views A-D look east to southwest with most of the views showing the unplowed area south of the 
road.  Ponded areas are forming just south of the road due to filling ditches and hydrology contributed by 

saltwater from the north and freshwater from the south.  The ponded areas are predicted to become brackish 
marsh. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #10, Views E-H 

 
Views E-H show the restored pasture where dikes were removed to re-establish saltwater influence and 

plowed to loosen compacted soils.  View E looks west along the East-West Transect while Views F through 
H look northwest to north east across the former pasture.  A north south channel is evident on the right side 

of View G and the left side of View H that is forming in response to tidal flow and ebb.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #11 

 
Photo Station #11 is located at the 90 degree turn in the former main road across the Braget Farm.  It left 

Mounts Road in the background of View A, curved to the south in View B and curved to the remaining road 
in the background of View C.  The road was on top of a dike so it was removed to facilitate restoration of the 
former pasture shown in View B.  An existing forested wetland community lies in the background of Views 
A and B and it is likely it will be influenced by saltwater and may eventually cease to exist.  A tide gate was 
removed from under this road as part of the restoration project.  These photos look east to southwest across 

the former roadway and pasture. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #11 

 
Restoration in the areas shown in these photos involved removal of the roadway and the dike beneath it as 
well as the tide gate that was present in Views E and F.  The central dike was present across the middle of 
View E and it was removed as part of the restoration activities.  The areas shown in Views G and H were 

restored by removing the northernmost dike and plowing the historic grazed pasture.  The channel in View G 
is the historic channel and the tide gate functioned to control the water into the diked pasture from this 

channel. 
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RED SALMON SLOUGH-RESTORATION PHASE I 
MONITORING PHOTO STATION #12 

 
Photo Station #12 is located in the northeast corner of the restoration site where the northernmost dike met 

Mounts Road (left edge of View A).  A boat launch into Red Salmon Slough was accessed from this 
location.  Restoration involved removal of the dike, which was present in View C, and plowing of grazed 

pasture as shown in Views A and B.  View D looks northwesterly into the existing saltmarsh that was 
immediately north of the dike.  Red Salmon Creek lies across the right side of View D.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #13 

 
Photo Station #13 is located at the former access point into the Braget Marsh from Mounts Road. The dike 
and road were removed beginning just beyond the fence in View B and restored saltmarsh lies just beyond 

the fence in Views C and D.  This restored area is monitored at VP 17.  The existing forested wetland is 
shown in View A. It is dominated by red alder, skunk cabbage and other herbaceous plants and will likely be 

increasingly influenced by tidal saltwater so it may at some point also become a saltmarsh community.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #14, Views A-D 

 
Photo Station #14 is located along the new access road, which is located about 100 feet south of the historic 

access to facilitate full restoration of the diked pastures (remove road dike).  The new access enters the site at 
the end of Mounts Road (at I-5) and follows the I-5 right of way to the existing road across the Braget 

Marsh. The photo station is specifically at the point where the restoration project begins, which lies at the 
historic ditch that separated pasture from the forested wetland in the background of View A.  Views A-D 

look east to south and show areas immediately along the new road.  The area in View A is expected to 
become saltmarsh at some point because it lies immediately east of the tidal channel through this area (Views 

F and G-next page).  The channel in View C provides drainage of water from south of the road into the 
historic channel, which appears along the right edge of the View G photo (next page). 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #14, Views E-G 

 
The new road lies along the left edge of View E and meets with the road across the Braget Marsh in the left 

background of the photo.  The old road appears as a white line in Views E and F just beyond the former 
pasture that was restored as part of the overall project.  The historic channel crosses the road and emerges 

from the culvert in the bottom of View F and continues north into Red Salmon Slough.  The forested wetland 
lays off-photo to the right of View G.  This portion of restored saltmarsh is being monitored at Vegetation 

Plot 16.   
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #15 

Restoration primarily took place in the northern ½ of the Phase II site with removal of dikes, plowing of former pasture and filling 
of ditches.  The southern ½ of the site did not contain many dikes and for the most part, restoration involved filling a few ditches.  
It is expected for the most part to remain unaffected by tidal saltwater.  Other construction activities in the southern ½ involved 
construction of a stream channel from under the I-5 overpass (left edge of View A) to the historic Nisqually Oxbow at the south 

end as an overflow from the beaver ponds between the north and southbound lanes of I-5.  To ensure no mixing of salt and 
freshwater within the stream channel, a short berm was constructed from just north of the I-5 overpass to the main access road.  

Photo Station 15 is located at the I-5 end of the berm and shows areas south and north of the berm.  Views A and B show the areas 
south of the berm that are expected to remain freshwater emergent wetland (monitored at VP 11)with portions to be planted with 

native trees and shrubs.  View C looks along the centerline of the berm and Views D and E look north and northeast into areas that 
are expected to at least become brackish (monitored at VP 13) as it is influenced by freshwater and tidal saltwater.  
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #16, Views A-D 

 
Photo Stations 16, 17 and 18 are located at various points along the constructed stream channel.  Photo 

Station 16 is located toward the east end and provides a panoramic view of both sides as well as views up 
and downstream from the centerline.  Views A-D on this page look east to southwest and show the channel 
itself along with the emergent wetland that lies on both sides.  The stream banks were planted with native 

trees and shrubs and woody debris in the form of full trees (with roots) was placed across the stream.  
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #16, Views E-H 

 
Pasture wetland was present in the areas shown and was heavily grazed by cattle and/or mowed for hay.  No 

restoration activities were conducted in this area as it will not be influenced by tidal saltwater and will 
remain freshwater wetland.  It may be planted at some point with native trees and shrubs to improve habitat 

and provide a forest corridor between the Nisqually River and the tidal saltmarsh community within the 
Braget Marsh. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #17, Views A-D 

 
Photo Station 17 is located about midway along the constructed stream and basically shows the same types 
of conditions as in Photo Station 16 with emergent wetland along both sides and banks planted with native 

trees and shrubs.  Views A-D look east to southwest and I-5 appears in the background of Views A-C and the 
historic barns are in the background of View D. 
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #17, Views E-H 

 
These views look west to northeast across existing areas of emergent wetland lying west of the stream 

channel.  No restoration activities were conducted in this area because it was the least disturbed of the entire 
Phase II site-it was only disturbed by cattle grazing.  
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RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #17, Centerline Views I and J 

 
Views I and J were taken from the center of the stream looking down and upstream, respectively, to provide 

a visual documentation of early stream conditions.  They will be taken during each monitoring period to 
document the changes that occur in terms of channel definition and development of the shrub/forested 

community along both sides.   
 

  



RED SALMON SLOUGH-RESTORATION PHASE II 
MONITORING PHOTO STATION #18, Views A-E 

Photo Station #18 is located at the south end of the North-South Transect, which ends at the historic 
Nisqually River Oxbow into which the constructed stream flows. A high berm was present around the oxbow 

and it was removed as part of the restoration project and the constructed stream was directed across the 
former dike area to the right of View E.  View D looks north along the transect with some of the stream 

plantings just to the right.  Bare soil currently remains in the old berm location. 
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document the changes.  They will also document the changes that occur to the depth and width 
of the newly created channels as well as the changes that occur to the existing off-site tidal 
channels. The photos have been compiled on pages per photo station and attached to this as 
built with each view provided for visual observation of baseline conditions. Photos will be 
taken during each monitoring visit and added to the photo pages to provide easy comparison 
with the previous photos.   



Red Salmon Slough Restoration – Phase II As Built and Baseline Monitoring Report 16

7.0 REFERENCES 
 
Adam, Paul.  Cambridge Studies in Ecology:  Saltmarsh Ecology.  Cambridge  
 University Press.  1990.  461 pp. 
 
Batzer, Darold P. and Rebecca Sharitz.  Ecology of Freshwater and Estuarine Wetlands.  
 University of California Press.  2006.  568 pp. 
 
Bortleson, G. C., Chrzastowski, M.J., and Helgerson, A.K.  Historical Changes of  

Shoreline and Wetland at Nisqually River and Nisqually Reach, Washington.  
Hydrologic Investigations Atlas HA-617 (Sheet 9).  Department of the Interior, United 
States Geological Survey.  Prepared in cooperation with the US Department of Justice 
and Bureau of Indian Affairs.  1980. 

 
ENSR.  Nisqually National Wildlife Refuge-Habitat Management and Restoration Project,  

Hydrodynamic and Sediment Transport Model Development, Final Report.  Ducks 
Unlimited, Inc. Rancho Cordova, CA.  May 1999.  ENSR Document Number 2334-
001-800(2). 

 
Eberhardt, L.L., and J. M.  Thomas.  Designing Environmental Field Studies.  

 Ecological Monographs, 1991, 6 (11):53-73. 
 
Eleuterius, Lionel N.  Tidal Marsh Plants.  Pelican Publishing Company, Inc.  1990.   

168 pp. 
 
Fassett, Norman C.  A Manual of Aquatic Plants.  McGraw-Hill Book Company, Inc.   

1940.  382 pp. 
 
Guard, B. Jennifer.  Wetland Plants of Oregon and Washington.  Lone Pine  

Publishing.  1995.  239 pp. 
 
Hitchcock, Leo C. and Cronquist, Arthur.  Flora of the Pacific Northwest.   
 University of Washington Press.  1973.  730 pp. 
 
Kozloff, E. N. 1996.  Marine Invertebrates of the Pacific Northwest.  2nd Ed.  

 Univ. of Wash. Press.  Seattle.  539 pp. 
 
Lyons, C.P.  Trees, Shrubs, and Flowers To Know in Washington.  J.M. Dent and Sons  

Limited.  1977. 211 pp. 
 
 
 



Red Salmon Slough Restoration – Phase II As Built and Baseline Monitoring Report 17

Mitsch, William J. and Gosselink, James G.  Wetlands.  Van Nostrand Reinhold. 1986.   
539 pp. 

 
Pojar, Jim and MacKinnon, Andy.  Plants of the Pacific Northwest Coast; Washington,  

Oregon, British Columbia, & Alaska.  Lone Pine Publishing.  527 pp. 
 

Tanner, Curtis, US Fish and Wildlife Service. Personal Communication. March 2000. 
 
U.S. Army Corps of Engineers.  Wetland Plants of the Pacific Northwest.   

September, 1984.  85 pp. 
 
Washington State Department of Transportation.  Personal Communication.  June 2000. 
 
Wiltermood Associates, Inc.  Final Wetland Mitigation Plan for the Nisqually Fish  

Hatchery Off Site Mitigation at Red Salmon Slough.  January 15,  
1995.  100 pp. 

 
Wiltermood Associates, Inc.  Nisqually Fish Hatchery, Off-Site Wetland Mitigation at Red 
 Salmon Slough, Year Ten Monitoring. January 22, 2007.  39 pages plus  appendices. 
 
Wiltermood Associates, Inc.  Nisqually/Red Salmon Slough, Inventory and Preliminary  
 Restoration Plan.  July 31, 2000.  150 pp. 
 
Wiltermood Associates, Inc.  Restoration Area A, Baseline (As Built) and Year One  
 Monitoring Report.  January 15, 2004.  26 pp. plus appendices. 
 




