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1.0 INTRODUCTION 

To mitigate unavoidable impacts to Swamp Creek related to the Libby Creek - South 
road reconstruction project, the Montana Department of Transportation (MDT), has 
implemented a plan to provide onsite, in-kind, compensatory mitigation by relocating 
11,263 feet of Swamp Creek away from the roadway (MDT 2012).  The following report 
provides the results of the first year of post construction mitigation monitoring along this 
segment of Swamp Creek and compares these results to project performance 
standards outlined in the post-construction monitoring plan for the site.  This project was 
constructed between 2013 and 2014; therefore, these results provide documentation of 
the site's condition one year following the project's completion. 
 
The project restores Swamp Creek from its previously degraded condition to a naturally 
functioning stream by relocating Swamp Creek away from US Highway 2.  This provides 
improved stream and riparian area ecosystem function.  In and near the project area, 
Swamp creek has a history of anthropogenic impacts ranging from agricultural 
productions to infrastructure uses. Swamp Creek has been channelized to maximize 
grazing and hay production in the narrow valley, and occupies the Highway 2 borrow 
ditch in many locations. Channelization has resulted in channel incision, loss of 
floodplain connectivity, reduced riparian function, and degraded aquatic organism 
habitat. Fish migration has also been hindered by various stream crossings that have 
become barriers over time. 
 
The new channel of Swamp Creek implements natural channel design components 
intended to improve bankfull channel dimensions, increase floodplain connectivity,   
increase sinuosity, and provide a healthy riparian corridor.   These features will improve 
flow and sediment transport, increase aquatic organism habitat, and promote a self-
maintaining stream system.   Aside from the functional lift associated with the project, 
relocation of the stream channel away from the road reduces anthropogenic impacts 
from snow removal, road sanding, roadside litter and other sources. 
 
Objectives intended to meet the project’s goal include: 
 

1. Create a stream channel that effectively transports a range of flows 
2. Improve sediment transport capacity, including: 

a. Suspended and bedload transport 
b. Float load transport (organic debris, wood, etc.) 

3. Develop a stream/floodplain system that is dynamic and self-maintaining 
4. Construct a stable stream channel that includes: 

a. Connectivity to the floodplain 
b. Appropriate bankfull channel dimensions 
c. Increased sinuosity 
d. Improved longitudinal profile characteristics  (e.g. riffle-pool spacing) 

5.  Enhance   in-stream   habitats  for resident   and migratory   fish  including: 
a. Riffle-pool complexes 
b. Over-hanging banks (vegetation, log jams, etc.) 
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c. Suitable spawning habitat 
6. Restore the Swamp Creek floodplain and riparian habitats with native  hydrophytic 

plant communities 
7. Remove a fish migration barrier at the Farm to Market Road (Station 19+49;   river 

mile 0.8) that will facilitate an additional 9.6 river miles of upstream   spawning and 
rearing habitat opportunities for native Westslope cutthroat trout, a Montana 
Species of Concern and the federally-listed endangered bull trout; 

8. Improve Swamp Creek water quality by moving the channel away from sections   
of the US Highway 2 roadway to reduce impacts from road maintenance activities 
such as winter snowplowing and sanding efforts; and 

9. Reactivate approximately 853 feet of remnant Swamp Creek channel to connect 
Channel Change Reach 1 with Channel Change Reach 2. 

 
Monitoring of this site will be based upon a minimum period of 5 years or longer as 
determined by the US Army Corps of Engineers - Montana Regulatory Office's review of 
annual monitoring reports for the site and whether or not the site has met stream 
success criteria. The performance standards for the on-site mitigation plan for Swamp 
Creek are outlined below. 
 
Quantitative success criteria for Swamp Creek: 
 

1. Riparian Buffer Success will be achieved when woody and riparian vegetation   
becomes established, and noxious weeds do not exceed 10% cover within the 
riparian buffer areas. Any area within the creditable buffer disturbed by the project 
construction must have at least 50% aerial cover of non-noxious weed species by 
the end the monitoring period. 

a. Vegetation Success will be achieved where combined aerial (sic) cover of 
riparian and stream bank vegetation communities is >70% and Montana 
State-listed noxious weeds do not exceed 10% cover, subject to the woody  
standards listed below. 

b. Woody Plants-Planted trees and shrubs will be considered successful 
where they exhibit 50% survival after 5 years. 
 

2. Vegetation along Streambanks will be considered successful when banks are 
vegetated with a majority of deep-rooting riparian plant species having NRCS  Root 
Stability Indexes of greater than or equal to six (≥6) (subject  to 1.a and 1.b above).  
The NRCS Plant Stability Rating Table is available within Appendix F of the 2008 
version of the MDT Montana Wetland Assessment Method).       
                                                               

3. Stream Channel Restoration Success will be achieved when the following 
criteria are met within the monitoring period: 

a. Bankfull Channel Dimensions will be considered successful if bankfull 
width/depth ratios do not exceed a value of 20.  The designed channel    has 
a range of bankfull width/depth ratios ranging from as low as 10 to as high 
as 18. A bankfull width/depth ratio that exceeds 20 would indicate that the 
channel has over-widened and/or aggraded to an unacceptable amount.  
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MDT would consider any natural reduction in bankfull width/depth ratio an 
acceptable stream response. 

b. Stream Pattern is one of the most dynamic aspects of stream channels. 
Meander loops migrate naturally and cutoff as system dynamics change. 
Lack of vegetation and other site conditions could cause premature or 
accelerated erosion and or cutoff.  To consider the designed stream pattern 
a success, no significant lateral migration should occur for the first three 
years, the average life span of the biodegradable materials used to stabilize 
the newly constructed stream banks.  After the first three years success will 
be considered natural meander migration that does not lead the channel 
dimensions exceeding the thresholds in 3.a.  Accelerated    lateral erosion 
is best expressed through changes in the channel dimensions. 

c. Stream Longitudinal Profile will be considered a success if the maximum 
pool depth following construction is not reduced by 20% or more.  MDT 
would consider deepening of pools a beneficial natural response. 

 
4. Photo Documentation of the restored stream channel and adjacent riparian 

vegetation community will be conducted annually from established photo points to 
monitor the successful development of the site, and to provide certification showing 
distinct positive changes from pre-construction to final monitoring year in 
comparison with the established reference reach. Photo points will be established 
at the end of each stream transect location to show the stream channel and views 
of the vegetation communities both upstream and downstream. 
 

5. Weed Control will be based upon annual monitoring of the site to determine weed 
species and degree of infestation within the site.    Control measures based upon 
the monitoring results will be implemented by MDT and/or its weed contractors in 
cooperation with the Lincoln County Weed District to minimize and/or eliminate the 
intrusion of State Listed Noxious weed species within the stream corridor. 

 
Performance against these standards were assessed according to the monitoring 
protocols outlined in the Swamp Creek Mitigation Plan.  Section 3 presents the specific 
methods used to implement these monitoring protocols at the Swamp Creek Site.  
Results of the first year monitoring are included in Section 5 and compared to 
performance standards in Section 6.  Section 7 offers comments on the design of the 
Swamp Creek project and offers management recommendations to maximize the 
potential for meeting all performance standards at this and other similar mitigation sites.  
Additional reporting requirements including maps indicating the endpoints of riparian 
belt transects, perpendicular transect surveys and locations of noxious weed 
infestations, repeated survey results at 43 perpendicular transects and a longitudinal 
stream profile, photo documentation of the project site, and project design sheets are 
included as appendices to this report.  
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2.0  SITE LOCATION 

The project includes five reconstructed channel segments totaling approximately 11,262 
feet of stream channel along US Highway 2.  The project lies approximately 11 miles 
south of the town of Libby, Montana (Figure 1).  The project site is located on a mix of 
Federal, private, and MDT-owned parcels in Sections 4, 10, 15, and 22 of Township 28 
North, Range 30 West, in Lincoln County, Montana.  Lengths of each reconstructed 
channel segment are based on the design plans, and are indicated in Table 1 
 
Table 1. Reconstructed channel segment lengths and nomenclature. 

Reconstructed 
Channel 
Segment 

Channel 
stationing 

From 

Channel 
Stationing 

To 

Length 
(meters) 

Total 
Length 
(feet) 

1 100+00.00 101+43.48 143.5 471 

2 132+00.00 135+00.05 300.1 984 

3 139+60.64 153+77.73 1,417.1 4,648 

5 170+00.00 171+14.32 114.3 375 

7 190+00.00 211+98 1198 3,929 

Reactivated 
channel 

15+80 17+80 260 853 

Total   3,433 11,260 

 
 

3.0 MONITORING METHODS 

Monitoring field crews visited the Swamp Creek Mitigation Site in October, 2014 to 
establish permanent photo points and perpendicular transect locations.  Field crews 
returned to the project site and conducted monitoring activities on August 23-25th, 2015 
while survey crews visited the site on September 1-3rd, 2015.  The following data were 
collected at the Swamp Creek stream mitigation site: 

3.1. Vegetation Inventory Belt Transects 

Riparian vegetation was monitored along a series of 25-foot wide belt transects 
established parallel to the restored channel alignment (Maps 1 – 9, Appendix A). One 
riparian belt transect was established within reconstructed channel segments 1, 2, and 
5.  Five riparian belt transects were established within channel segment 3 due to 
modifications to the channel’s geomorphology following construction and this reach’s 
construction over the course of two years.  Two riparian belt transects were established 
within channel segment 7 due to its construction over the course of two years.  Field 
data collected along each riparian belt transect included documenting areal percent 
cover of total vegetation, woody vegetation, and noxious weeds. A comprehensive plant 
species list was compiled for planted, seeded, and volunteer species observed within 
each belt transect. 
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Figure 1. Location of the Swamp Creek stream mitigation site.  
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3.2. Stream Bank Vegetation Inventory 

A more rigorous vegetation inventory was conducted along stream banks within each 
25-foot wide riparian belt transect, which included compiling a list of all plant species 
and their associated cover classes identified within three feet of the active channel.  
Percent cover of all species observed along the entire length of each bank was 
estimated and recorded using the following classification values: 0 (less than 1 percent), 
1 (1 to 5 percent), 2 (6 to 10 percent), 3 (11 to 20 percent), 4 (21 to 50 percent), and 5 
(greater than 50 percent).  Cover classes for one or more dominant stream bank 
species were used to classify stream bank communities present along the entire project 
reach.  Bank stability indices were assigned to the dominant stream bank community 
types using Winward (2000) stability scores.  

3.3. Woody Plant Survival Inventory 

Woody plants installed during construction were inspected to determine survival rates. 
Survival rates were based on the total number of surviving plants observed divided by 
the total number of plants inspected (i.e. was not be based on the total number of plants 
installed by MDT during construction). 

3.4. Noxious Weed Inventory 

The Montana Noxious Weed List (July 2015), prepared by the Montana Department of 
Agriculture, was used to categorize weeds identified within the site.  The location of 
noxious weeds was recorded in the field on aerial photo based maps along with the size 
of the infestation and the areal canopy cover of the noxious weed within that infestation.  
The locations were denoted with symbols representing 0 to 0.1 acre, 0.1 to 1 acre, or 
greater than 1 acre in extent, respectively.  Canopy cover classes were recorded with a 
L, M, or H, for 1 to 5 percent, 6 to 25 percent, and 26 to 100 percent, respectively.  
Weed infestations with less than 1% canopy cover within the infestation were not 
mapped, but the presence of these trace infestations was included in the riparian belt 
transect and stream bank vegetation inventories. 

3.5. Vegetation Community Mapping 

Vegetation community boundaries were determined in the field during the active 
growing season and subsequently delineated on the 2015 aerial photographs.  
Community types were named based on the predominant vegetation species that 
characterized each mapped polygon and categorized according to the two plant species 
with the highest canopy cover.   

3.6. Bank Erosion Inventory 

Both stream banks within the project reach were visually inspected for the presence of 
eroding banks. Any eroding banks observed within the project reach were photo-
documented. Potential causes of bank erosion were noted in the field. 

3.7. Permanent Survey Benchmark 

A permanent survey benchmark was established for each of the five reconstructed 
channel segments.  Elevations and locations of benchmarks are not included on the 
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monitoring maps, but will be used to ensure survey data accuracy throughout the 
monitoring phase of the project.   

3.8. Perpendicular Transects 

A total of 43 transects were surveyed perpendicular to the channel at both riffles and 
pools within each of the five reconstructed channel segments as well as within the 
reactivated channel segment (Maps 1-9, Appendix A).  Each transect was initially 
surveyed in October 2014 and repeated in August 2015.  Multiple transects were 
surveyed within each channel segment to document bankfull width, maximum pool 
depth, and width/depth ratios (Table 2).  Each transect was surveyed with point 
densities suitable for documenting vertical and lateral adjustments of the stream 
channel over time.  
 
Table 2. Perpendicular transects surveyed along Swamp Creek mitigation site 

Channel Segment 
# of Pool 
Transects 

# of Riffle 
Transects 

Total # of 
Transects 

1 2 2 4 

Reactivated channel between Segments 1 and 2 2 2 4 

2 4 2 6 

3 6 7 13 

5 2 2 4 

7 5 7 12 

Total 21 22 43 

3.9. Longitudinal Profiles 

A longitudinal profile of the channel thalweg was surveyed in October 2014 and again in 
August 2015 to document bedform complexity and aquatic habitat components.  A 
longitudinal profile along the top of both stream banks was surveyed in October 2014 to 
document stream bed adjustments.   

3.10. Stream Bed Substrate Composition 

A Wolman pebble count was conducted at one riffle and one pool within each 
reconstructed channel segment (total of 10 pebble counts). 

3.11. Photo-Documentation 

A total of 28 photo-documentation points were established throughout the site to 
document vegetation establishment and channel stability over time. Photo points were 
surveyed and marked in the field to allow for repetition during subsequent monitoring 
years. Photo-documentation at the endpoints of each perpendicular transect included 
photos taken facing upstream, downstream, left, and right.  Initial photos were taken 
during the October, 2014 monitoring event and repeated during the August, 2015 
monitoring event.   

3.12. Wildlife Documentation 

Wildlife use was documented, developing a list of birds, mammals and herpetile species 
observed during field visits. Mammalian species utilizing the site were identified through 
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visual observation, analysis of tracks, and scat, location of dens and burrows, etc. 
Herpetile species were identified through visual observation only. 
 

4.0 MONITORING REACHES 

The Swamp Creek mitigation project includes five relocated channel segments 
constructed over the course of two years.  Some channel segments were completed in 
2013 and have undergone two growing seasons, whereas others were completed in 
2014 and have undergone only one growing season as of the time of this report.  The 
number of growing seasons affects several of the monitoring results; in particular those 
that relate to vegetation establishment.  As a result of the timeline needed to complete 
the entire project, channel segments 3 and 5 were split into multiple reaches based on 
the year each reach was constructed.  Table 3 provides a summary of reconstructed 
channel segments and reach breaks that were used to report the monitoring summary 
results.  Aerial views of each reach are illustrated in Figures 2 through 8.   
 
Table 3. Reconstructed channel segments and reaches used to present monitoring results 

Reconstructed 
Channel 
Segment 

Reach Year Constructed 

1 1 2013 

2 1 2013 

3 

3.1 2013 

3.2 2014 

3.3 2013 

3.4 2013 

5 5 2014 

7 
7.1 2013 

7.2 2014 
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Figure 2. Monitoring Reaches 1 and 2 of Swamp Creek Mitigation Site 
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Figure 3. Monitoring Reach 3.1 of Swamp Creek Mitigation Site 
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Figure 4. Monitoring Reaches 3.2 and 3.3 of Swamp Creek Mitigation Site 
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Figure 5. Monitoring Reach 3.4 of Swamp Creek Mitigation Site 
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Figure 6. Monitoring Reach 5 of Swamp Creek Mitigation Site 
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Figure 7. Monitoring Reach 7.1 of Swamp Creek Mitigation Site 
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Figure 8.  Monitoring Reach 7.2 of Swamp Creek Mitigation Site
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5.0 MONITORING RESULTS 

5.1. Vegetation Inventory - Belt Transects 

Riparian and stream bank vegetation was assessed within nine 25-foot wide belt 
transects established within each monitoring reach (Maps 1 - 9 in Appendix A).  The 
stream bank inventory included documenting vegetation within 3 feet of the active 
channel, while the riparian vegetation inventory extended an additional 22 feet from the 
channel.  Table 4 summarizes the areal percent cover of total vegetation, woody 
vegetation, and noxious weeds observed within each riparian belt transect during the 
2015 monitoring event.  Subtotals for each riparian belt transect are provided, as well as 
an area-weighted total for the entire length of the project.  In 2015, the total riparian 
cover was 84%, which included 59% herbaceous species coverage and 25% woody 
species coverage.  Noxious weeds represented 18% of the total riparian cover in 2015.  
In addition to the percent cover of vegetation classifications, a comprehensive list of all 
vegetation species observed along each of the reconstructed channel segments was 
compiled and are included in Appendix C.   
 
Total percent cover of non-noxious species was 66% for all riparian transects combined 
(Table 4).  Riparian transects along reaches 3.2 and 7.2 exhibited 51% and 40% cover 
of non-noxious weed species, respectively.  While the transect along reach 3.2 currently 
meets the performance criteria of greater than 50% aerial cover of non-noxious weed 
species, it is very close the 50% threshold of success.  The low percent cover of 
desirable plant species along reaches 3.2 and 7.2 are likely a result of more recent 
construction of these reaches, which were completed in 2014.  All other reaches were 
completed in 2013, and correspondingly exhibit a higher percent cover of desirable 
plant species.  Additional information regarding noxious weed observations is included 
in Section 4.3. 
 
The vegetation inventory conducted in Reach 3.1 was divided into two sub-reaches 
(3.1a and 3.1b) due to the geomorphic response of the channel to high flows following 
construction.  A headcut formed on Swamp Creek and continued upstream 
approximately 1,100 feet, causing a drop in the stream bed elevation.  The lowering of 
the stream bed as compared to the top of the banks through this segment of channel 
may affect the vegetation communities establishing within the riparian zones.  As a 
result, Reach 3.1a assessed vegetation along a segment of the channel that maintained 
its constructed bed elevation; whereas vegetation assessed within Reach 3.1b is 
representative along an incised channel segment.  Comparison of results in Reaches 
3.1a and 3.1b from the 2015 monitoring event reveals little difference thus far in the total 
percent cover, percent woody species, and percent noxious weeds.    
 
Total percent vegetation cover within the 3-foot wide stream bank transects is included 
in Table 5.  Reach 3.2, which was construted in 2014, was the only monitoring reach 
exhibiting stream bank vegetation coverage below 80%.   When combined with the total 
percent cover of the riparian portion of the belt transects, the area weighted percent 
cover for the entire project site is currently 85%.  A comprehensive list and cover class 
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of all vegetation species observed within each monitoring reach is included in Appendix 
D.   
   
Table 4. Percent cover of riparian vegetation transects at Swamp Creek in 2015. 

 
 
Table 5. Area weighted average of areal vegetation cover for riparian and stream bank transects at 
the Swamp Creek stream mitigation site in 2015. 

 

5.2. Stream Bank Vegetation Communities 

The Winward stability ratings are based on vegetation communities rather than 
individual species; therefore, vegetation communities were assigned to stream banks 
based on one or more dominant species (Winward 2000).  The vegetation communities 
varied amongst reaches, and are summarized in Table 6 and Maps 10-18 in Appendix 
B.  Stream bank stability ratings are provided for each stream bank community to 
assess how well these communities are stabilizing the reconstructed banks.  The 

Total % 

Riparian Cover

% Woody 

Cover

% Noxious 

Weed Cover

% Cover of Non-

noxious species

2015 2015 2015 2015

1 282 2013 70% 5% 10% 60%

2 556 2013 80% 20% 12% 68%

3.1a 458 2013 90% 40% 18% 72%

3.1b 796 2013 90% 40% 17% 73%

3.2 639 2014 55% 3% 4% 51%

3.3 447 2013 95% 9% 4% 91%

3.4 1530 2013 95% 35% 30% 65%

5 338 2013 75% 20% 10% 65%

7.1 1606 2013 98% 35% 18% 80%

7.2 1065 2014 60% 10% 20% 40%

Total 7717 84% 25% 18% 66%

Length 

(ft)

Belt Transect 

by Reach

Year 

Completed

Total % 

Vegetated Cover

2015

Riparian 70%

Stream Bank 95%

Riparian 80%

Stream Bank 95%

Riparian 90%

Stream Bank 100%

Riparian 90%

Stream Bank 90%

Riparian 55%

Stream Bank 50%

Riparian 95%

Stream Bank 100%

Riparian 95%

Stream Bank 100%

Riparian 75%

Stream Bank 80%

Riparian 98%

Stream Bank 100%

Riparian 60%

Stream Bank 95%

Total Transect 

Length
7717

Total Weighted 

Vegetation Cover
85%

Monitoring 

Reach

Transet 

Length 

(ft)

3.1b

3.2

3.3

3.4

5

1606

1065

Transect Type

7.1

7.2

282

556

458

796

639

447

1530

338

1

2

3.1a
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stability indices range from 1 to 10, with lower scores assigned to communities that 
exhibit a reduced ability to resist erosion, and higher scores assigned to communities 
that exhibit an increased ability to resist erosion.  Multiple communities were observed 
along the banks in Reaches 1, 2, 5, and 7.2.  The majority of established vegetation 
communities provide beneficial bank-stabilizing properties, with scores of 6 or above for 
10 of the 13 communities.  To date, reaches 3.2 and 5 exhibit vegetation communities 
with low stability ratings.  Vegetation cover and species composition is expected to 
increase and shift as the vegetation communities along both of these reaches become 
more established and recover from their recent construction in 2014.   
 
Table 6. Dominant vegetation communities observed along the banks of Swamp Creek, 2015.  

 
 

5.3. Woody Plant Inventory 

Table 7 summarizes results of the planted woody vegetation inventory conducted within 
each reach of the Swamp Creek mitigation site.  Comparisons of live versus dead 
woody vegetation counts throughout the entire project indicated 89% of the planted 
vegetation observed remains alive.  These results generally suggest good 
establishment of woody species along both banks.  Results of the inventory in Reach 1 
indicated the lowest live/dead counts amongst the assessed reaches, with 67% of the 
observed plants remaining alive.  All other reaches indicated live/dead counts between 
85% and 93%. Planted woody vegetation is more difficult to locate in reaches that have 
begun to develop a dense understory layer, which may result in under-reporting of 
plants that have perished.  Reaches that have densely vegetated include Reach 3.1, 
3.3, 3.4, and 7.1.  Speckled alder appear to have established particularly well along the 
reconstructed channel segments, many of which have grown over five feet tall in less 
than two years.  Volunteer woody vegetation was also observed along the reaches that 
were constructed in 2013, and included Wood’s rose, snowberry, and occasional 
willows.  The reconstructed channel segments disturbed a relatively narrow corridor and 
much of the adjacent riparian shrubs and trees remained undisturbed, allowing for an 
excellent seed source for woody vegetation establishment.    

Reach Dominant Stream Bank Communities
Community Type 

Stability Rating

Melilotus officinalis/Equisetum arvense 4

Phalaris arundinacea/Agrostis stolonifera 9

Agrostis stolonifera/Alnus incana 6

Phalaris arundinacea/Deschampsia caespitosa 9

3.1 Phalaris arundinacea/Deschampsia caespitosa 9

3.2 Bare Ground/Epilobium ciliatum 1

3.3 Phalaris arundinacea/Deschampsia caespitosa 9

3.4 Phalaris arundinacea/Agrostis stolonifera 9

Bromus spp./Elymus spp. 3

Bromus spp./Alnus incana 6

7.1 Phalaris arundinacea/Deschampsia caespitosa 9

Alnus incana/Deschampsia caespitosa 6

Phalaris arundinacea/Deschampsia caespitosa 9

1

2

5

7.2
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Table 7. Woody plant survival at the Swamp Creek stream mitigation site in 2015 

 
 

5.4. Noxious Weed Inventory 

Four Priority 2B noxious weeds and one Priority 3 State-Regulated weed were identified 
within the Swamp Creek mitigation site in 2015 (Table 8).  Locations of all weed 
infestations, including the extent and percent cover of each infestation are indicated on 
Maps 10 – 18 in Appendix B.  Noxious weed infestations identified in trace amounts 
(less than 1 percent) were noted but excluded from Maps 10 - 18.  As noted in Section 
5.1 the estimated total percent cover of noxious weeds within each reach ranged from 
4% to 30%, with a site-wide estimate of 18% cover.   
 
Table 8. Montana State listed noxious weed and regulated species observed in 2015 at the Swamp 
Creek Stream Mitigation Site. 

 
 

5.5. Vegetation Community Mapping 

Dominant species recorded along the riparian belt transects were combined with visual 
observations in other areas to develop a vegetation community map for each of the five 
restored channel segments (Maps 10 – 18, Appendix B).  Twenty-five vegetation 
community types were identified in 2015, including: 

 Type 1 – Bromus spp./Elymus spp. 

 Type 2 – Elymus spp. 

 Type 3 – Melilotus officinalis/Equisetum arvense 

 Type 4 – Phalaris arundinacea/Agrostis stolonifera 

Reach
Alive 

Healthy

Alive 

Stunted 

Total 

Alive
Dead

Total 

2015

Survival 

%

1 103 11 114 57 171 67%

2 277 6 283 39 322 88%

3.1 724 29 753 105 858 88%

3.2 220 149 369 30 399 92%

3.3 16 5 21 2 23 91%

3.4 413 63 476 86 562 85%

Subtotal Reach 3 1373 246 1619 223 1842 88%

5 274 15 289 43 332 87%

7.1 1199 60 1259 100 1359 93%

7.2 660 69 729 66 795 92%

Subtotal Reach 7 1859 129 1988 166 2154 92%

Total 3886 407 4293 528 4821 89%

Category* Scientific Name Common Name

Centaurea stoebe Spotted Knapweed

Cirsium arvense Canadian Thistle

Leucanthemum vulgare Ox-Eye Daisy

Tanacetum vulgare Common Tansy

Priority 3 State Regulated Bromus tectorum Cheatgrass

Priority 2B
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 Type 5 – Agrostis stolonifera/Alnus incana 

 Type 6 – Phalaris arundinacea/Deschampsia 

 Type 7 – Melilotus officinalis/Elymus spp. 

 Type 8 – Phalaris arundinacea 

 Type 9 – Alnus incana/Cornus alba 

 Type 10 – Thuja plicata/Pinus ponderosa 

 Type 11 – Tsuga heterophylla/Thuja plicata 

 Type 12 – Acer glabrum/Alnus incana 

 Type 13 – Bare Ground/Epilobium ciliatum 

 Type 14 – Carex spp. 

 Type 15 – Phalaris arundinacea/Alnus incana 

 Type 16 – Leucanthemum vulgare/Elymus spp. 

 Type 17 – Alnus incana/Symphoricarpos albus 

 Type 18 – Pseudotsuga menziesii/Crataegus douglasii 

 Type 19 – Pseudotsuga menziesii/Thuja plicata 

 Type 20 – Bromus spp./Alnus incana 

 Type 21 – Poa spp./Elymus spp. 

 Type 22 – Alnus incana/Abies lasiocarpa 

 Type 23 – Acer glabrum/Abies lasiocarpa 

 Type 24 – Alnus incana/Deschampsia caespitosa 

 Type 25 – Crataegus douglasii/Philadelphus lewisii 
 

5.6. Bank Erosion Inventory 

All laterally eroding banks observed within the mitigation site were mapped on aerial 
photographs and are illustrated on Maps 1 – 9 in Appendix A.  With the exception of 
Reach 3.1, bank erosion was relatively uncommon, indicating the coir soil lifts used to 
construct the stream banks were successful at maintaining lateral stability.  Table 9 
provides a summary of the bank erosion inventory by reach, with a total length and 
suggested cause of each eroding bank observed.   
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Table 9. Bank erosion inventory for Swamp Creek Mitigation Site in 2015. 

 

5.6.1. Bank Erosion in Reach 3.1 

Following construction of Reach 3.1, approximately 1,100 feet of the channel vertically 
downcut, resulting in an incised channel with lower stream bed elevation than designed.  
While the exact cause of the headcut is not entirely known, one hypothesis was 
provided by Montana Fish, Wildlife and Parks representatives, suggesting the channel 
was built too large to provide sufficient floodplain connectivity, and therefore vertically 
cut through highly erodible peat/clay soils during a runoff event following construction 
(MDT 2014).  Throughout this 1,100-foot segment, the stream bed dropped below the 
coir fabric-encapsulated soil lifts installed along the stream banks to resist erosion while 
vegetation better establishes.  Due to the lowering of the stream bed, the coir soil lifts 
no longer provide resistance to erosion during typical flows; therefore lateral erosion is 
occurring along both the inside and outside of meander bends within the incised 
channel segment.  Lateral erosion is anticipated to continue occurring until such time as 
the channel widens enough to establish an inset floodplain capable of supporting 
vegetation.     

5.6.2. Bank Erosion in Reach 3.4 

One 130-foot long eroding bank was observed in Reach 3.4.  Bank erosion along this 
channel segment is due to minor downcutting of the channel into a clay lens.  The 
stream bed appears to have dropped by approximately 0.5 feet from its constructed 
elevation, causing some erosion and bank undercutting.  The clay lens appears to have 
prevented further incision and the stream bed is armored just downstream where the 
channel flows beneath one of the newly constructed bridges.  The combination of the 
clay lens upstream of the headcut and stream bed armoring beneath the bridge 
downstream of the headcut is likely to prevent any further vertical migration of the 
channel.  Although the stream bank has eroded along the downcut section of the 
channel, the undercut banks have developed into good aquatic habitat with densely 
vegetated banks and deep pools.  As a result of these factors, additional erosion along 
this 130-foot section is not anticipated in the near future.     

Monitoring 

Reach

Eroding Bank 

Length (ft)
Cause of Erosion

1 0 No erosion observed in Reach 1

2 0 No erosion observed in Reach 2

3.1 508

Lateral erosion is occurring along both banks within and immediately 

downstream of an incised channel segment. Channel is actively 

widening through incised reach

3.2 0 No erosion observed in Reach 3.2

3.3 0 No erosion observed in Reach 3.3

3.4 130
Erosion is occurring along the downstream extent of Reach 3.4 where 

the channel has downcut below its constructed stream bed

5 0 No erosion observed in Reach 5

7.1 38

Lateral erosion was observed adjacent to a constructed riffle.  

Constructed bank appeared incapable of withstanding erosion following 

partial collapse of banks due to loss of fines within coir lift

7.2 0 No erosion observed in Reach 7.2

Total 676
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5.7. Perpendicular Transects 

Results of the perpendicular transect surveys are summarized in Table 10.  This table 
provides bankfull width, maximum depth, cross sectional area, mean depth, and width-
to-depth ratios at each surveyed transect to assess channel cross section dimensions 
and variability between riffle and pool features surveyed within each reach.  Plots of 
each transect depicting the channel bed, banks, and bankfull elevation are included in 
Appendix E.  The performance criteria for bankfull channel dimensions outlined in the 
Swamp Creek monitoring plan indicates a target width/depth ratio that does not exceed 
20.  According to the monitoring plan, width/depth ratios exceeding 20 would indicate an 
unacceptable level of over-widening or aggradation.  Channel width/depth ratios 
proposed in the design ranged from 10 to 18.  The results of the channel surveys 
performed within each reconstructed channel segment below include reference to the 
performance goal of width/depth ratios <20.    
 
Transects #1 through #4 were surveyed in Reach 1 and included two riffles and two 
pools.  Bankfull width and maximum depth at riffles averaged 22.0 feet and 1.8 feet 
respectively, which were close to the design width of 20.0 feet and depth 1.7 feet for 
riffle features.  Bankfull width and maximum depth at pools averaged 17.6 and 2.9 feet 
respectively as compared to the design width and depth of 23.9 and 3.3 feet.  
Width/depth ratios averaged 16.0 for riffles and 10.6 for pools, both of which met the 
goal of this ratio falling below 20.   
 
Transects #5 through #8 were surveyed in the reactivated channel segment between 
Reaches 1 and 2 and included two riffles and two pools.  Bankfull width and maximum 
depth averaged 16.6 feet and 1.6 feet respectively at riffles, and 16.8 and 1.4 feet 
respectively at pools.  Given this segment of the channel was reactivated and not 
reconstructed, the channel dimensions should be relatively consistent with the design 
dimensions specified for channel segments 1 and 2.  Width/depth ratios of 14.8 for 
riffles and 19.8 for pools in the reactivated channel segment met the goal of this ratio 
falling below 20.   
 
Transects #9 through #14 were surveyed in Reach 2 and included three riffles and three 
pools.  Bankfull width and maximum depth at riffles averaged 19.9 feet and 1.9 feet 
respectively, which were very close to the design width of 19.7 feet and depth of 2.0 feet 
specified for riffle features in Reach 2.  Bankfull width and maximum depth at pools 
averaged 17.0 and 2.3 feet respectively as compared to the design width and depth of 
23.0 and 3.9 feet.  Width/depth ratios averaged 12.9 for riffles and 11.9 for pools, both 
of which met the goal of this ratio falling below 20.   
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Table 10. Perpendicular transect survey results, Swamp Creek 2015 

 

Channel 

Segment

Monitoring 

Reach
Transect Type

Surveyed 

Bankfull  Width 

(ft)

Surveyed 

Maximum 

Depth (ft)
Area (ft2)

Mean Depth 

(ft)
W/D Ratio

1 Pool 13.6 2.8 20.2 1.5 9.2

2 Riffle 20.6 1.7 27.7 1.3 15.3

3 Pool 21.6 2.9 38.9 1.8 12.0

4 Riffle 23.4 1.9 32.9 1.4 16.7

17.6 2.9 29.5 1.6 10.6

22.0 1.8 30.3 1.4 16.0

19.8 2.3 29.9 1.5 13.3

5 Riffle 15.6 1.8 19.0 1.2 12.9

6 Riffle 17.6 1.4 18.5 1.0 16.8

7 Pool 18.0 1.7 20.4 1.1 15.9

8 Pool 15.6 1.1 10.3 0.7 23.6

16.8 1.4 15.3 0.9 19.8

16.6 1.6 18.7 1.1 14.8

16.7 1.5 17.0 1.0 17.3

9 Pool 26.7 2.2 43.6 1.6 16.4

10 Riffle 18.8 2.1 32.2 1.7 11.0

11 Riffle 21.2 2.0 32.0 1.5 14.0

12 Pool 11.5 2.3 12.7 1.1 10.3

13 Riffle 19.8 1.6 28.5 1.4 13.7

14 Pool 12.9 2.3 18.2 1.4 9.1

17.0 2.3 24.8 1.4 11.9

19.9 1.9 30.9 1.6 12.9

18.5 2.1 27.9 1.5 12.4

15 Riffle 21.9 1.2 16.6 0.8 28.8

16 Pool 22.5 2.9 25.8 1.1 19.6

17* Pool 19.3 4.3 44.6 2.3 8.3

18* Riffle 15.6 3.8 43.5 2.8 5.6

19* Riffle 26.6 3.4 54.7 2.1 12.9

20* Pool 13.7 4.4 34.6 2.5 5.4

21 Riffle 18.0 1.2 13.4 0.7 24.0

3.2 22 Riffle 14.1 1.3 10.9 0.8 18.4

23 Riffle 13.8 2.5 21.9 1.6 8.6

24 Pool 17.2 3.3 26.1 1.5 11.3

25 Riffle 22.4 1.9 34.2 1.5 14.6

26 Pool 14.6 3.2 28.5 2.0 7.5

27 Pool 11.7 3.6 22.6 1.9 6.1

Average Segment 3 Pools 16.5 3.6 30.3 1.9 9.7

Average Segment 3 Riffles 18.9 2.2 27.9 1.5 16.1

Average All Segment 3 17.8 2.8 29.0 1.7 13.2

28 Riffle 22.3 1.6 27.6 1.2 18.0

29 Pool 17.3 2.7 25.4 1.5 11.7

30 Riffle 19.8 2.5 35.7 1.8 11.0

31 Pool 19.1 3.2 27.1 1.4 13.5

18.2 2.9 26.3 1.4 12.6

21.0 2.1 31.7 1.5 14.5

19.6 2.5 29.0 1.5 13.5

32 Riffle 14.0 1.0 10.8 0.8 18.1

33 Pool 11.5 1.9 13.7 1.2 9.7

34 Riffle 14.0 0.9 9.8 0.7 19.9

35 Pool 17.1 1.8 13.9 0.8 21.0

36 Riffle 12.5 1.3 13.5 1.1 11.6

37 Pool 24.5 2.8 39.5 1.6 15.1

38 Pool 17.4 1.8 18.5 1.1 16.4

39 Riffle 12.4 0.6 5.5 0.4 28.1

40 Riffle 16.1 0.9 7.5 0.5 34.3

41 Riffle 17.1 1.5 18.3 1.1 16.1

42 Pool 22.1 2.3 27.3 1.2 17.8

43 Riffle 16.6 0.8 8.3 0.5 33.1

18.5 2.1 22.6 1.2 16.0

14.7 1.0 10.5 0.7 23.0

16.3 1.5 15.5 0.9 20.1

5

7.1

7.2

7

1

N/A

2

3.1

3.4

Average Riffles

Average All

Average Segment 5 Pools

Average Segment 7 Riffles

Average All Segment 7 Transects

Average Segment 2 Pools

Average Segment 2 Riffles

Average Segment 5 Riffles

Average All Segment 5 Transects

Average Segment 7 Pools

Average All Segment 2 Transects

3

1

Reactivated 

segment 

between 

Reaches 1 and 2

2

5

Average Segment 1 Pools

Average Segment 1 Riffles

Average All Segment 1 Transects

* Transect within 

incised reach

Average Pools
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Transects #15 through #21 were surveyed in Reach 3.1, which included four riffles and 
three pools.  Transects #17 through #20 were surveyed within the incised channel 
segment that downcut following completion of this reach.  Inspection of the transects 
surveyed within the incised reach reveals average riffle depth of 3.6 feet as compared to 
the design depth of 1.6 feet.  Average pool depths in this segment of the channel were 
4.3 feet as compared to the design depth of 2.1 feet.  These transect results indicate the 
channel may have downcut as much as 2 feet below its constructed elevation.  
Evidence of the channel downcutting extends roughly 1,100 feet.  Results of the 
transects surveyed upstream and downstream of the incised channel segment 
(Transects 15, 16, and 21) indicate dimensions that are closer to those specified in the 
design, although riffles in the downstream end of Reach 3.1 appear to have aggraded 
some as a result of receiving materials scoured through the downcut segment 
immediately upstream.   
 
Only one transect was surveyed in Reach 3.2 (Riffle Transect #22).  Survey results 
indicate a bankfull width of 14.1 feet and maximum depth of 1.3 feet as compared to the 
design width of 19.7 feet and depth of 1.6 feet.  The width/depth ratio of this transect 
was 18.4, which met the goal for this ratio falling below 20.   
 
Transects #23 through #27 were surveyed in Reach 3.4, which included two riffles and 
three pools.  Bankfull width and maximum depth of riffles in Reach 3.4 averaged 18.1 
and 2.2 feet, respectively as compared to the bankfull width of 21.3 and depth of 1.6 
feet specified in the design.  Bankfull width and maximum depth at pools averaged 14.5 
and 3.4 feet respectively as compared to the design width of 25.9 and depth of 3.9 feet.  
Riffle and pool width/depth ratios averaged 11.6 and 8.3 respectively, both of which met 
the goal of this ratio falling below 20.   
 
Transects #28 through #31 were surveyed in Reach 5, which included two riffles and 
two pools.  Bankfull width and maximum depth of riffles in Reach 5 averaged 21.0 and 
2.1 feet respectively as compared to the design width of 22.3 and depth of 1.6 feet 
specified for Reach 5.  Riffle and pool width/depth ratios averaged 14.5 and 12.6 feet 
respectively, both of which meet the goal of this ratio falling below 20.   
 
Transects #32 through #40 were surveyed in Reach 7.1, and included five riffles and 
four pools.  Bankfull width and maximum depth of riffles in Reach 7.1 averaged 13.8 
and 0.9 feet deep respectively as compared to the design width of 12.5 and 1.0 feet 
specified for Reach 7.1.  Bankfull width and maximum depth of pools through Reach 7.1 
averaged 17.6 and 2.1 feet respectively as compared to the design width of 15.7 and 
depth of 1.6 feet specified for this reach.  Riffle and pool width/depth ratios averaged 
22.4 and 15.6 respectively.   
 
Transects #41 through #43 were surveyed in Reach 7.2, which included two riffles and 
one pool.  Average riffle bankfull width and maximum depths were 16.8 and 1.1 feet 
respectively as compared to the design width of 13.1 and 1.0 feet specified for this 
reach.  The single pool surveyed in Reach 7.2 exhibited a bankfull width of 22.1 feet 
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and maximum depth of 2.3 feet.  Riffle width/depth ratio averaged 24.6, while the 
width/depth ratio of the pool surveyed in Reach 7.2 was 16.0.  These width/depth ratios 
exceed the goal for this parameter established in the monitoring criteria, which specifies 
a maximum width/depth ratio of 20 in the reconstructed channel segments.  
 
The results of the perpendicular transect surveys indicate the channel dimensions 
throughout the majority of the reconstructed channel length is relatively close to those 
outlined in the design and provide a variety of aquatic habitat types including pools and 
riffles.  Width/depth ratios calculated at each transect indicates that, with the exception 
of Reaches 7.1 and 7.2, this ratio has not exceeded the threshold value of 20 outlined in 
the performance criteria.  Transect surveys performed within the incised channel 
segment in Reach 3.1 indicate the channel bed may have lowered by as much as two 
feet within an 1,100-foot section of the channel, which has compromised aquatic habitat 
and bank stability.  Otherwise, the channel has begun to develop habitat features 
suitable for use by fish and other aquatic organisms.  

5.8. Longitudinal Profiles 

Results of longitudinal profiles surveyed along the channel thalweg for each monitoring 
reach are included in Appendix E.  Inspection of these profiles indicates a diversity of 
riffle and pool habitat types present within each reconstructed channel segment.  
Results of the thalweg profile may be combined with surveyed transect results at pools 
to determine whether pool depths are being maintained throughout the project.  Table 
11 provides a summary of all surveyed pool depths and compares those depths to the 
longitudinal profile success criteria established for Swamp Creek, which states that pool 
depths must not decrease by more than 20%.       
 
The thalweg profile through channel segment 1 indicates a very flat segment of the 
channel along the lower 300 feet as the channel transitions back into the existing 
channel downstream of Highway 2.  This flat segment may result in depositional 
features occurring in the downstream end of channel segment 1 if sediment transport is 
compromised.  Continued monitoring will provide additional evidence of transport 
characteristics through this segment.  Development of deep pools appears restricted to 
the last meander bend of the channel before flowing beneath U.S. Highway 2.  Both 
pools surveyed in segment 1 were shallower than design dimensions, but met the 
success criteria.  No evidence of headcuts or channel incision is evident from the 
longitudinal profile.   
 
The longitudinal profile of the reactivated channel between reconstructed channel 
segments 1 and 2 also indicates the presence of several pools.  Field observations 
noted beaver activity in this reach, which may be helping to develop longer, 
backwatered pool features.   
 
The profile through channel segment 2 indicates the presence of several shallow pool 
features.  Maximum depth at three pools surveyed in channel segment 2 were all 1.6 
feet shallower than the design depth of 3.9 feet, and do not meet the longitudinal profile 
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design criteria for pool depths.  No evidence of headcuts or channel incision is evident 
from the longitudinal profile.     
 
The profile plotted through reconstructed channel segment 3 illustrates the existence of 
a headcut and incised channel segment within Reach 3.1.  This headcut forms a very 
steep channel segment approximately 150 feet long (STA 33+25 to 34+75 on Reach 3 
profile, Appendix E).  The Reach 3 profile also indicates the channel gradient increases 
in the downstream direction, which is consistent with the design.  Six of the seven pools 
surveyed in channel segment 3 exhibited maximum depths capable of meeting the 
success criteria.   Channel stability through the steep section caused by the headcut 
may be compromised, as the geomorphic response will likely move the creek toward a 
flatter configuration capable of accessing a floodplain.  Incised channels will typically 
widen, then lengthen to provide added sinuosity within an inset floodplain.  This 
evolution is likely to result in lateral erosion until the channel establishes a higher 
sinuosity and flatter gradient to enable dissipation of energy.  Corrective actions are 
warranted if this channel evolutionary process is considered unacceptable.  A grade 
control structure has been installed just upstream of the extent of the headcut; therefore 
additional downcutting is not expected to result assuming the grade control feature 
extends at least two feet below the channel bed.   
 
The stream bed through channel segment 5 exhibits a variety of riffle and pool 
formations along the reconstructed length of the channel.  Both pools surveyed 
exhibited maximum depths capable of meeting the success criteria.  No evidence of 
headcuts or channel incision is evident from the longitudinal profile.   
 
The longitudinal profile through channel segment 7 indicates the presence of many 
pools throughout Reaches 7.1 and 7.2.  The channel gradient increases in the 
downstream direction, which is consistent with the design for segment 7.  All pools 
surveyed in segment 7 were deeper than the design depth.  No evidence of headcuts or 
channel incision is evident from the longitudinal profile. 
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Table 11. Swamp Creek pool depths surveyed in 2015 as compared to design depths and success 
criteria.  

 
   

5.9. Stream Bed Substrate Composition 

Results of the ten Wollman pebble counts sampled at pools and riffles along Swamp 
Creek are provided in Appendix F.  These histograms indicate the percentage of stream 
bed materials that fall within various particle size classifications, including fines, gravels, 
cobbles, and boulders.  The mean particle size (D50) sampled at one riffle and one pool 
within each reconstructed channel segment are summarized in Figure 9.   
 
Mean particle sizes sampled from riffles ranged from 26 to 56 millimeters, which are 
classified as coarse to very coarse gravel.  In general, riffle gravels were coarser in the 
reconstructed channel segments further upstream.  Coarse gravels in riffles are often 
observed in steeper stream channels, and help to maintain gradient during high flows.  
The coarser riffles are less suitable for spawning as compared to finer sized gravels.  As 
a result, spawning is not anticipated to occur within the constructed riffles sampled in 
Reaches 7.1 and 7.2.  Gravels suitable for spawning (0.5” – 2.0”) were observed in pool 
tails throughout the project reach and should provide opportunities for salmonid 
production.       
 
Mean particle sizes sampled from pools was less than 2 millimeters in four of the five 
pools, and are classified as silt and sand.  The pool sampled in channel segment 5 had 
a mean particle size of 35mm, but was not considered a well-developed, deep pool.  
These results indicate the pools are retaining the finer sized materials transporting 
through Swamp Creek, which include silt and sand material.  Continued monitoring of 

Monitoring 

Reach
Transect Type

Surveyed 

Maximum 

Depth (ft)

Pool Design 

Depth (ft)

Success Criteria 

(Design Depth - 20%) 

(ft)

Max Depth - 

Success Criteria 

(ft)

Meeting 

Criteria?

1 Pool 2.8 3.3 2.6 0.2 YES

3 Pool 2.9 3.3 2.6 0.3 YES

9 Pool 2.2 3.9 3.1 -0.9 NO

12 Pool 2.3 3.9 3.1 -0.9 NO

14 Pool 2.3 3.9 3.1 -0.8 NO

16 Pool 2.9 3.9 3.1 -0.2 NO 

17 Pool 4.3 2.1 1.7 2.6 YES

20 Pool 4.4 2.1 1.7 2.7 YES

24 Pool 3.3 3.9 3.1 0.2 YES

26 Pool 3.2 3.9 3.1 0.1 YES

27 Pool 3.6 3.9 3.1 0.5 YES

29 Pool 2.7 3.00 2.4 0.3 YES

31 Pool 3.2 3.00 2.4 0.8 YES

33 Pool 1.9 1.6 1.3 0.7 YES

35 Pool 1.8 1.6 1.3 0.5 YES

37 Pool 2.8 1.6 1.3 1.6 YES

38 Pool 1.8 1.6 1.3 0.5 YES

42 Pool 2.3 1.8 1.4 0.9 YES

7.1

7.2

3.1

3.4

5

2

1



Swamp Creek Mitigation Monitoring 
Monitoring Report #1: 2015   

  Page 28 

the stream bed materials will indicate whether the bed becomes coarser (indicating 
potential degradation or armoring of the stream), finer (indicating potential aggradation), 
or maintains the ability to transport its incoming sediment load.    
 

 
Figure 9. Summary of mean (D50) particle sizes in Segments 1, 2, 3, 5, and 7 of Swamp Creek 

 

5.10. Photo-Documentation 

Photo documentation of the project reach included the establishment of 28 permanent 
photo points.  Locations of each photo point are included on Maps 1-8 in Appendix A.   
Multiple photos were taken at a variety of directions at each permanent photo point; 
therefore the photo documentation catalog includes 99 monitoring photos taken at the 
permanent photo locations (Appendix G, pages 1 through 34).  In addition, photos were 
taken facing upstream, downstream, and towards the left and right banks from each of 
the left and right endpoints of each perpendicular transects (Appendix G, pages 35 
through 156).   

5.11. Wildlife Documentation 

The 2015 monitoring event documented a total of 20 wildlife species, including direct or 
indirect (tracks, scat, etc.) observations of 10 birds, eight mammals, one amphibian, and 
one fish.  The comprehensive wildlife list compiled in Table 12 includes all species 
observed within all reconstructed channel reaches.   
 

0

10

20

30

40

50

60

12357

P
ar

ti
cl

e
 S

iz
e

 (
m

m
)

Reach

Riffle and Pool D50 Particle Sizes, Swamp Creek

Riffle D50

Pool D50

UPSTREAM DOWNSTREAM

<2mm <2mm <2mm <2mm



Swamp Creek Mitigation Monitoring 
Monitoring Report #1: 2015   

  Page 29 

Table 12. Wildlife species observed within the Swamp Creek mitigation site in 2015. 

 
 

6.0 COMPARISON OF RESULTS TO PERFORMANCE STANDARDS 

Monitoring of the Swamp Creek mitigation project is intended to document whether the 
site is meeting, or moving toward meeting the performance standards outlined in the 
monitoring plan.  The following section compares the results of the first year of 
monitoring with performance criteria to document whether the project is succeeding as 
intended.  Table 13 provides a summary status of performance criteria adopted for the 
Swamp Creek site.  Additional information relating to the site’s condition, including 
photo documentation of the project site have been included as appendices to this 
annual monitoring report. 
 

Common Name Scientific Name

American Dipper Cinclus mexicanus

Mallard Anas platyrhynchos

American Robin Turdus migratorius

Sapsucker sp. Sphyrapicus sp.

Canada Goose Branta canadensis

Common Raven Corvus corax

Great Blue Heron Ardea herodias

Common Snipe Gallinago gallinago

Wild Turkey Meleagris gallopavo

Black Capped Chickadee Poecile atricapillus

Deer sp. (tracks, scat) Odocoileus sp.

Raccoon (tracks) Procyon lotor

Elk (scat) Cervus canadensis

Squirrel sp. Sciuridae sp.

Chipmunk sp. Tamias sp.

Mule Deer Odocoileus hemionus

Bear sp. (scat) Ursus sp.

Beaver (chew) Castor canadensis

Columbia Spotted Frog Rana luteiventris

Brook trout Salvelinus fontinalis

Amphibians

Fish

Birds

Mammals
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Table 13. Status of quantitative success criteria adopted for the Swamp Creek Mitigation Site, 
2015.   

 
1. Planted woody species survival based on the number of plants found alive versus dead and is not based on total number 

of plants installed 
2. Based on 8 of 9 monitoring reaches meeting success criteria to date.   

 

6.1. Riparian Buffer Success  

The established success criteria for riparian areas within the mitigation site require a 
minimum of 50% cover by non-noxious weed species and less than 10% cover by 
noxious weeds.  Riparian belt transect data indicated nine of the ten assessed riparian 
areas exhibit greater than 50% of non-noxious species; however, only two of the ten 
reaches exhibited noxious weed cover of less than 10%.  Reaches exhibiting the lowest 
percent cover by desirable species were constructed in 2014 and have yet to fully 
vegetate following only one growing season.  As a result, all reaches are expected to 
meet the performance criteria for percent cover by desirable species.  Percent cover by 
noxious weeds is of concern, and will need to be addressed to meet the performance 
criteria for riparian buffer success.   

6.1.1. Vegetation Success  

The criteria for vegetation success state at least 70% of the combined riparian and 
stream bank areas must be vegetated.  Results of the riparian and stream bank 
vegetation inventories indicate 85% of the project area has become vegetated.  
Monitoring Reaches 3.2, 5, and 7.2 were planted in 2014 and have sustained only one 

Parameter Performance Standard Status

Site Meeting 

Performance 

Criteria?

Areas within creditable riparian buffer disturbed during 

construction must have 50% or greater areal cover of non-

noxious weed species by the end of the monitoring period 

Of the 10 riparian belt transects assessed, 

nine indicate >50% cover by non-noxious 

weed species.  Overall, 66% of the project 

reach exhibits cover by desirable 

vegetation. 

YES

1a. Vegetation Success: Combined areal cover of riparian and 

stream bank vegetation communities is at least 70%

Combined riparian and stream bank 

vegetation cover is currently 85%. 
YES

1a. Vegetation Success: Noxious weeds do not exceed 10% 

cover within the riparian buffer areas.  

Four of the ten riparian belt transects 

exhibit noxious weed cover of 10% or less.  

Overall, 18% of the site exhibits noxious 

weeds

NO

1b. Woody Plants: Planted trees and shrubs must exhibit 50% 

survival after 5 years

Woody vegetation surveys indicate 89% 

survival to date.
YES

1

2. Vegetation 

Along Stream 

Banks

Banks are vegetated with a majority of deep-rooting riparian plant 

species having NRCS Root Stability Indexes of greater than or 

equal to six (>=6) (subject  to 1.a and 1.b above). 

8 of the 9 assessed reaches exhibits bank 

vegetation communities with stablity scores 

of 6 or higher.  Reach 3.2 (construted in 

2014) has yet to fully revegetate. 

YES
2

3a. Bankfull Channel Dimensions will be considered successful 

if bankfull width/depth ratios do not exceed a value of 20.  

Bankfull channel dimensions remain below 

20 in 8 of the 9 monitoring reaches.  

Average W/D ratios for riffles in Reach 7.1 

are 23.0. 

YES
2

3b. Stream Pattern: To consider the designed stream pattern a 

success, no significant lateral migration should occur for the first 

three years, the average life span of the biodegradable materials 

used to stabilize the newly constructed stream banks.  After the 

first three years success will be considered natural meander 

migration that does not lead the channel dimensions exceeding 

the thresholds in 3.a.  

Bank instability was noted in an 1,100-foot 

segment of the channel within Reach 3.1.  

Erosion is relatively uncommon within the 

remaining 10,160 feet of reconstructed 

channel.

YES
2

3c.Stream Longitudinal Profile will be considered a success if 

the maximum pool depth following construction is not reduced by 

20% or more.  

With the exception of Reach 2, surveyed 

pool depths are within 80% of the design 

depth. 
YES

2

1. Riparian Buffer 

Success

3. Stream 

Channel 

Restoration 

Success
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growing season since completion.  As a result, riparian and stream bank vegetation has 
yet to fully establish and percent cover is expected to increase in subsequent years.    

6.1.2. Woody Plants 

Woody vegetation planted along the Swamp Creek was assessed by comparing live 
versus dead plants observed within each of the reconstructed channel reaches.  Of the 
plants located during the 2015 monitoring event, 89% remained alive.  Using this 
assessment method, survival rates were 85% or higher within each reach with the 
exception of Reach 1, which indicated a 67% survival rate after two growing seasons. 
 
The mitigation monitoring plan for Swamp Creek indicated a total of 17,800 shrubs and 
1,000 trees would be installed along the reconstructed channel segments.  If this 
number is accurate, another method to calculate survival rates would involve dividing 
the total number of surviving plants observed (4,293) by the total number installed 
(18,800), revealing a survival rate of just 23%.  Many of the reaches assessed exhibited 
a dense understory of reed canary grass and a variety of other tall grasses and forbs.  
These areas with established vegetation made locating small, planted shrubs very 
difficult, therefore many planted shrubs were not found.  As a result, this method of 
assessing planted shrub survival may underestimate the percent surviving.   

6.2. Vegetation along Streambanks 

Vegetation communities observed along the banks of Swamp Creek vary widely by 
reach; however, 10 of the 13 stream bank vegetation communities established to date 
have a bank stability index of 6 or higher.  All of the reaches that were constructed in 
2013 and have undergone two growing seasons have vegetation communities that 
score 9 out of 10 on the stability index rating.  Two reaches (Reach 3.2 and Reach 5) 
were constructed in 2014 and have only undergone one growing season.  Vegetation 
installed in Reach 3.2 has yet to establish; therefore this reach does not yet meet the 
stability performance criteria for bank vegetation.  Vegetation installed in Reach 5 is 
promising after only one growing season, with one of the dominant communities scoring 
6 for stability ratings.  Vegetation installed in Reaches 3.2 and 5 is expected to more 
fully establish in 2016.  Volunteer woody vegetation was observed sporadically 
throughout the mitigation site, and included Wood’s rose and snowberry.  Additional 
volunteer woody vegetation is expected to colonize along the banks of the 
reconstructed channel segments, as adjacent, undisturbed vegetation communities 
provide an excellent seed source.       

6.3. Stream Channel Restoration Success 

6.3.1. Bankfull Channel Dimensions 

Success criteria related to bankfull channel dimensions of Swamp Creek indicate 
width/depth ratios should not exceed 20.  Results of the perpendicular transect surveys 
indicate width/depth ratios measured at pool and riffle transects remain below 20 in 
monitoring Reaches 1, 2, 3, and 5; however, they exceed 20 in Reach 7.  In particular, 
Transects #39, #40, and #43 surveyed at riffles in monitoring Reaches 7.1 and 7.2 
indicated width/depth ratios closer to 30. 
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The monitoring plan states that, “a bankfull width/depth ratio that exceeds 20 would 
indicate that the channel has over-widened and/or/aggraded to an unacceptable 
amount.”  Evidence does not exist indicating the channel has over-widened or aggraded 
through Reaches 7.1 and 7.2.  High width/depth ratios observed in Reaches 7.1 and 7.2 
are more likely the result of either settling of materials used to construct the banks or 
loss of bank material from the coir-encapsulated soil lifts, causing a decrease in bank 
height and loss of channel capacity.  Assuming the bed elevation remains constant, a 
decrease in bank height results in a shallower cross section dimension with higher 
width/depth ratio.  Based on the monitoring data collected and observations performed 
to date, the high width/depth ratios observed in Reach 7.1 and 7.2 may be attributed to 
this condition.     

6.3.2. Stream Pattern  

The majority of reconstructed stream segments along Swamp Creek have remained in 
place following one or two runoff events.  Coir soil lifts appear to be providing adequate 
stability throughout Reaches 1, 2, 3.2, 3.3, 3.4, 5, 7.1, and 7.2.  Lateral instability was 
observed along ten banks within Reach 3.1 along a section of the channel that downcut 
and became incised following construction.  Erosion is occurring within an 1,100-foot 
segment of the channel in Reach 3.1, and is anticipated to continue until the channel 
widens enough to develop an inset floodplain.  Formation of an inset floodplain will likely 
require several additional high flow events to allow the channel to effectively erode and 
deposit materials.  As a result, the stream pattern within the 1,100-foot incised channel 
segment is expected to adjust for the next several years while the channel adjusts to a 
lower bed elevation and stable gradient.  Corrective actions are warranted within this 
1,100 foot section of channel if MDT wishes to claim mitigation credits for the entire 
project reach.  Options for stabilizing the incised reach include excavating a floodplain 
along the incised reach or raising the bed elevation to re-establish floodplain 
connectivity and the proposed channel gradient as outlined in the design.         

6.3.3. Stream Longitudinal Profile 

Success criteria established for the longitudinal profile of the stream state maximum 
pool depths following construction must reduce by no more than 20%.  Results from the 
perpendicular transect surveys indicated maximum pool depths are within 80% of the 
design depth in all monitoring reaches with the exception of segment 2.  Pools surveyed 
in channel segment 2 were on average 1.6 feet shallower than the design depth of 3.9 
feet.  Since construction, the channel has been subject to one runoff event; therefore it 
remains feasible that pools will deepen over time.  Continued monitoring of pool 
dimensions within this reach will help to determine whether they move toward the target 
depth.  
 
In several locations along the reconstructed stream reaches, woody debris was placed 
in the channel to provide additional aquatic habitat complexity.  These woody debris 
clusters were installed passively to allow them to shift during high flow events and 
generate additional scour features.  Although no formal monitoring of these woody 
debris clusters was performed, they do appear to be functioning as intended and are 
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providing additional habitat complexity and cover for use by fish and other aquatic 
organisms.   

6.4. Photo Documentation  

Photo documentation of the site was conducted during October 2014 and August 2015 
to document vegetation establishment and stability of the stream channel over time.  
Photographs of the site can be found in Appendix G.  

6.5. Weed Control  

No weed control efforts have been conducted along the reconstructed channel 
segments.  Results from the riparian vegetation belt transects indicates weed control 
efforts will be necessary to reduce the percent cover of noxious weeds below 10%.  The 
existing site-wide percent cover of noxious weeds is 18%, which exceeds the 10% 
threshold for success.  Noxious weeds were particularly prevalent in Reach 3.4, with 
30% of the riparian area classified as weeds.    
 

7.0 DESIGN AND MANAGEMENT COMMENTS 

In addition to the monitoring data collected to document the site’s performance against 
the established success criteria, the monitoring team recorded several observations 
pertaining to design elements and construction techniques.  The following section 
summarized the monitoring team’s comments for each reconstructed channel reach. 

7.1. Reconstructed Channel Segment 1 

A berm has been constructed along both sides of the reconstructed channel along the 
length of Reach 1.  The berm to the west and north side of reconstructed channel 
segment 1 protects adjacent agricultural fields from flooding.  The berm to the east of 
channel segment 1 extends from the downstream end of channel segment 1 to the 
downstream end of channel segment 2.  The combination of these berms constricts the 
floodplain and riparian buffer adjacent to either side of the channel to less than one 
bankfull width.  Flood discharges that escape the bankfull channel will be confined to 
the narrow width between berms, and may result in scour of the stream bed and banks.  
Riparian vegetation establishment will be limited to this narrow floodplain corridor, as 
the berms are constructed to a height that will only support upland vegetation.  The 
berm constructed to the east of the new channel alignment could be removed to prevent 
the constricted floodplain throughout the length of channel segment 1, as well as along 
the reactivated channel segment between channel segment 1 and channel segment 2.    
 
A rock grade control structure was installed at the upstream end of Reach 1.  Rock 
installed along the east bank of the channel was not keyed into the bank far enough or 
placed to an elevation to prevent the channel from scouring against the adjacent bank.   
As a result, the channel has begun to flank the grade control structure by eroding into 
the east bank.  Installation of additional rock is warranted to maintain the grade control 
feature at this location.   
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7.2. Reconstructed Channel Segment 2 

The berm constructed to the east of channel segment 1 and the reactivated channel 
segment between channel segment 1 and channel segment 2 extends to the 
downstream end of channel segment 2.  The southeastern end of this berm is 
immediately adjacent to the newly constructed channel at the downstream end of 
segment 2.  Additional fill material was placed adjacent to the channel along the west 
side of segment 2 immediately across the channel from the southeastern end of the 
berm.  The combination of fill material placement to the west of the channel and the 
berm to the east of the channel creates a floodplain constriction and avulsion hazard at 
the downstream end of channel segment 2 (Figure 10).  Once flood flows escape the 
newly constructed channel, the floodplain constriction will force water to the east of the 
berm, and flow parallel to the highway alignment before returning to the channel at the 
bridge crossing near the downstream end of segment 1.  If this avulsion occurs, a 
headcut could form where the water returns to Reach 1 just above the Highway 2 
Bridge.    
 

 
Figure 10. Avulsion hazard area at downstream end of reconstructed channel segment 2. 

 
The following actions are recommended to reduce or prevent the likelihood of an 
avulsion occurring at the downstream end of channel segment 2: 
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 Remove the floodplain berm constructed along the east side of segment 1 and the 
reactivated channel segment between segment 1 and segment 2.  This would 
substantially improve floodplain connectivity from the downstream end of segment 
2 to the downstream end of segment 1.  

 If removal of the berm is not feasible or desirable, installing a grade control at the 
downstream end of the avulsion channel alignment would prevent a headcut from 
developing, and potentially capturing the channel between the downstream end 
of segment 2 and the bridge near the downstream end of segment 1.   
 

7.3. Reconstructed Channel Segment 7 

Throughout all of the reconstructed channel length, the stream banks were built using 
coir-wrapped soil lifts.  The woven coir fabric used to construct the banks is capable of 
containing gravel or gravel/soil fill materials; however, the mesh size of this fabric is too 
large to contain fill material that consists solely of fine materials.  According to the 
contractor, many of the stream banks constructed in segment 7.1 and 7.2 were built 
using fine grained fill material generated during excavation of the new channel 
alignment.  Laborers present during construction of these banks observed the wet fill 
material oozing out of the fabric during construction.  Based on these observations by 
the contractor crew, some of the banks lost their definition immediately following 
construction, while others may have had additional fine material stripped from the coir 
lift during high flows the following spring.  The loss of material from the constructed 
banks may reduce the channel’s capacity in some areas due to lower bank heights.  
The use of an inner layer with finer mesh size is recommended for use in stream banks 
that are constructed with fine grained material.  The use of a second, inner layer will 
prevent suction of the finer sized material from the banks and allow the bank to retain its 
shape and dimension while vegetation establishes.      
  

7.4. Woody Shrub Survival Method 

The current method for assessing planted woody shrub survival entails inspecting the 
entire length of both banks along the reconstructed channel segments (total of over 
22,000 feet) and counting the number of live and dead woody plants observed.  Many of 
the reaches have begun to develop a dense understory of herbaceous vegetation 
including reed canary grass, which makes locating the planted vegetation very 
challenging.  Due to the scale of the Swamp Creek mitigation site, development of a 
representative sampling method to quantify planted shrub survival rates is 
recommended to more accurately determine establishment of woody vegetation.    
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Scientific Name Common Name
Wetland Indicator

Status

Achillea millefolium Common Yarrow FACU

Agrostis stolonifera Spreading Bent FAC

Alnus incana Speckled Alder FACW

Bare Ground Bare Ground NL

Beckmannia syzigachne American Slough Grass OBL

Bromus inermis Smooth Brome FAC

Bromus japonicus Japanese Brome NL

Carex bebbii Bebb's Sedge OBL

Carex pellita Woolly Sedge OBL

Carex sp. Sedge NL

Carex stipata Stalk-Grain Sedge OBL

Carex utriculata Northwest Territory Sedge OBL

Centaurea stoebe Spotted Knapweed NL

Cirsium arvense Canadian Thistle FAC

Cirsium vulgare Bull Thistle FACU

Crataegus douglasii Black Hawthorn FAC

Elymus canadensis Nodding Wild Rye FAC

Elymus repens Creeping Wild Rye FAC

Elymus trachycaulus Slender Wild Rye FAC

Epilobium ciliatum Fringed Willowherb FACW

Equisetum arvense Field Horsetail FAC

Glyceria grandis American Manna Grass OBL

Hordeum jubatum Fox-Tail Barley FAC

Juncus effusus Lamp Rush FACW

Juncus ensifolius Dagger-Leaf Rush FACW

Juncus nodosus Knotted Rush OBL

Juncus tenuis Lesser Poverty Rush FAC

Lactuca serriola Prickly Lettuce FACU

Berberis repens Creeping Oregon-Grape NL

Medicago lupulina Black Medick FACU

Melilotus officinalis Yellow Sweet-Clover FACU

Mentha arvensis American Wild Mint FACW

Mimulus guttatus Seep Monkey-Flower OBL

Myosotis scorpioides True Forget-Me-Not FACW

Nasturtium officinale Watercress OBL

Phalaris arundinacea Reed Canary Grass FACW

Phleum pratense Common Timothy FAC

Plantago major Great Plantain FAC

Poa pratensis Kentucky Blue Grass FAC

Populus angustifolia Narrow-Leaf Cottonwood FACW

Ranunculus aquatilis White Water-Crowfoot OBL

Rumex crispus Curly Dock FAC

Rumex salicifolius Willow Dock FACW

Salix bebbiana Gray Willow FACW

Salix sitchensis Sitka Willow FACW

Salix sp. Willow NL

Scirpus microcarpus Red-Tinge Bulrush OBL

Symphyotrichum campestre Western Meadow Aster NL

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU

Tragopogon dubius Meadow Goat's-Beard NL

Trifolium pratense Red Clover FACU

Trifolium repens White Clover FAC

Verbascum thapsus Great Mullein FACU

Veronica americana American-Brooklime OBL

Vicia americana American Purple Vetch FAC

Channel Segment 1 Vegetation Species List - 2015
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Scientific Name Common Name
Wetland Indicator

Status

Acer glabrum Rocky Mountain Maple FACU

Agrostis stolonifera Spreading Bent FAC

Alnus incana Speckled Alder FACW

Alopecurus arundinaceus Creeping Meadow-Foxtail FAC

Anaphalis margaritacea Pearly-Everlasting FACU

Arctium minus Lesser Burrdock UPL

Astragalus cicer Chickpea Milkvetch NL

Bare Ground Bare Ground NL

Bromus inermis Smooth Brome FAC

Bromus japonicus Japanese Brome NL

Bromus tectorum Cheatgrass NL

Carex pellita Woolly Sedge OBL

Carex simulata Analogue Sedge OBL

Carex stipata Stalk-Grain Sedge OBL

Carex vesicaria Lesser Bladder Sedge OBL

Centaurea stoebe Spotted Knapweed NL

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU

Chenopodium rubrum Red Goosefoot FACW

Cirsium arvense Canadian Thistle FAC

Cirsium vulgare Bull Thistle FACU

Cornus alba Red Osier FACW

Dactylis glomerata Orchard Grass FACU

Deschampsia caespitosa Tufted Hair Grass FACW

Elymus canadensis Nodding Wild Rye FAC

Elymus repens Creeping Wild Rye FAC

Elymus trachycaulus Slender Wild Rye FAC

Epilobium ciliatum Fringed Willowherb FACW

Equisetum arvense Field Horsetail FAC

Equisetum hyemale Tall Scouring-Rush FACW

Glyceria grandis American Manna Grass OBL

Heracleum lanatum Cow-Parsnip NL

Hordeum jubatum Fox-Tail Barley FAC

Juncus balticus Baltic Rush FACW

Juncus effusus Lamp Rush FACW

Juncus ensifolius Dagger-Leaf Rush FACW

Juncus nodosus Knotted Rush OBL

Juncus tenuis Lesser Poverty Rush FAC

Lactuca serriola Prickly Lettuce FACU

Leucanthemum vulgare Ox-Eye Daisy FACU

Matricaria discoidea Pineapple-Weed FACU

Medicago lupulina Black Medick FACU

Medicago sativa Alfalfa UPL

Melilotus officinalis Yellow Sweet-Clover FACU

Mentha arvensis American Wild Mint FACW

Mimulus guttatus Seep Monkey-Flower OBL

Myosotis scorpioides True Forget-Me-Not FACW

Nasturtium officinale Watercress OBL

Phalaris arundinacea Reed Canary Grass FACW

Phleum pratense Common Timothy FAC

Plantago major Great Plantain FAC

Poa palustris Fowl Blue Grass FAC

Poa pratensis Kentucky Blue Grass FAC

Persicaria amphibia Water Smartweed OBL

Populus angustifolia Narrow-Leaf Cottonwood FACW

Ranunculus aquatilis White Water-Crowfoot OBL

Rosa woodsii Woods' Rose FACU

Rumex crispus Curly Dock FAC

Rumex salicifolius Willow Dock FACW

Salix bebbiana Gray Willow FACW

Salix sitchensis Sitka Willow FACW

Sisymbrium altissimum Tall Hedge-Mustard FACU

Solanum dulcamara Climbing Nightshade FAC

Solidago canadensis Canadian Goldenrod FACU

Sonchus arvensis Field Sow-Thistle FACU

Symphyotrichum campestre Western Meadow Aster NL

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU

Taraxacum officinale Common Dandelion FACU

Tragopogon dubius Meadow Goat's-Beard NL

Trifolium repens White Clover FAC

Verbascum thapsus Great Mullein FACU

Veronica americana American-Brooklime OBL

Channel Segment 2 Vegetation Species List - 2015
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Scientific Name Common Name
Wetland Indicator

Status

Abies lasiocarpa Subalpine Fir FACU

Acer glabrum Rocky Mountain Maple FACU

Achillea millefolium Common Yarrow FACU

Agropyron cristatum Crested Wheatgrass NL

Agrostis stolonifera Spreading Bent FAC

Algae, brown Algae, brown NL

Algae, green Algae, green NL

Alnus incana Speckled Alder FACW

Alopecurus arundinaceus Creeping Meadow-Foxtail FAC

Amelanchier alnifolia Saskatoon Service-Berry FACU

Bare Ground Bare Ground NL

Beckmannia syzigachne American Slough Grass OBL

Bidens cernua Nodding Burr-Marigold OBL

Bromus inermis Smooth Brome FAC

Bromus japonicus Japanese Brome NL

Carex bebbii Bebb's Sedge OBL

Carex simulata Analogue Sedge OBL

Carex stipata Stalk-Grain Sedge OBL

Carex utriculata Northwest Territory Sedge OBL

Carex vesicaria Lesser Bladder Sedge OBL

Centaurea stoebe Spotted Knapweed NL

Cerastium fontanum Common Mouse-Ear Chickweed FACU

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU

Chenopodium album Lamb's-Quarters FACU

Chenopodium rubrum Red Goosefoot FACW

Cicuta douglasii Western Water-Hemlock OBL

Cirsium arvense Canadian Thistle FAC

Cirsium vulgare Bull Thistle FACU

Cornus alba Red Osier FACW

Crataegus douglasii Black Hawthorn FAC

Deschampsia caespitosa Tufted Hair Grass FACW

Deschampsia elongata Slender Hair Grass FACW

Descurainia sophia Herb Sophia NL

Elymus canadensis Nodding Wild Rye FAC

Elymus repens Creeping Wild Rye FAC

Elymus trachycaulus Slender Wild Rye FAC

Epilobium ciliatum Fringed Willowherb FACW

Equisetum arvense Field Horsetail FAC

Equisetum hyemale Tall Scouring-Rush FACW

Festuca idahoensis Bluebunch Fescue FACU

Galium aparine Sticky-Willy FACU

Geum macrophyllum Large-Leaf Avens FAC

Glyceria grandis American Manna Grass OBL

Hordeum jubatum Fox-Tail Barley FAC

Impatiens ecalcarata Spurless Touch-Me-Not FACW

Juncus bufonius Toad Rush FACW

Juncus ensifolius Dagger-Leaf Rush FACW

Juncus nodosus Knotted Rush OBL

Juncus tenuis Lesser Poverty Rush FAC

Lactuca serriola Prickly Lettuce FACU

Lathyrus sylvestris Flat Pea NL

Leucanthemum vulgare Ox-Eye Daisy FACU

Tripleurospermum inodorum Scentless False Mayweed NL

Medicago lupulina Black Medick FACU

Medicago sativa Alfalfa UPL

Melilotus officinalis Yellow Sweet-Clover FACU

Mentha arvensis American Wild Mint FACW

Mimulus guttatus Seep Monkey-Flower OBL

Myosotis scorpioides True Forget-Me-Not FACW

Nasturtium officinale Watercress OBL

Pascopyrum smithii Western-Wheat Grass FACU

Peritoma serrulata Rocky Mountain Beeplant FACU

Phalaris arundinacea Reed Canary Grass FACW

Philadelphus lewisii Lewis' Mock Orange NL

Phleum pratense Common Timothy FAC

Pinus ponderosa Ponderosa Pine FACU

Plantago major Great Plantain FAC

Plantago patagonica Woolly Plaintain NL

Poa palustris Fowl Blue Grass FAC

Poa pratensis Kentucky Blue Grass FAC

Channel Segment 3 Vegetation Species List - 2015
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Persicaria amphibia Water Smartweed OBL

Populus angustifolia Narrow-Leaf Cottonwood FACW

Populus balsamifera Balsam Poplar FAC

Potentilla norvegica Norwegian Cinquefoil FAC

Prunus virginiana Choke Cherry FACU

Ranunculus aquatilis White Water-Crowfoot OBL

Rosa woodsii Woods' Rose FACU

Rubus idaeus Common Red Raspberry FACU

Rubus parviflorus Western Thimble-Berry FACU

Rumex crispus Curly Dock FAC

Rumex salicifolius Willow Dock FACW

Salix drummondiana Drummond's Willow FACW

Salix lasiandra Pacific Willow FACW

Salix sitchensis Sitka Willow FACW

Sambucus racemosa Red Elder FACU

Scirpus microcarpus Red-Tinge Bulrush OBL

Sisymbrium altissimum Tall Hedge-Mustard FACU

Solanum dulcamara Climbing Nightshade FAC

Solidago canadensis Canadian Goldenrod FACU

Sorbus sitchensis Sitka Mountain-Ash FAC

Symphoricarpos albus Common Snowberry FACU

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU

Tanacetum vulgare Common Tansy FACU

Taraxacum officinale Common Dandelion FACU

Thlaspi arvense Field Pennycress UPL

Thuja plicata Western Arborvitae FAC

Trifolium pratense Red Clover FACU

Trifolium repens White Clover FAC

Typha angustifolia Narrow-Leaf Cat-Tail OBL

Urtica dioica Stinging Nettle FAC

Verbascum thapsus Great Mullein FACU

Veronica americana American-Brooklime OBL

Channel Segment 3 Vegetation Species List - 2015 (CONT.)
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Scientific Name Common Name
Wetland Indicator

Status

Abies lasiocarpa Subalpine Fir FACU

Acer glabrum Rocky Mountain Maple FACU

Achillea millefolium Common Yarrow FACU

Agrostis stolonifera Spreading Bent FAC

Alnus incana Speckled Alder FACW

Bare Ground Bare Ground NL

Beckmannia syzigachne American Slough Grass OBL

Boechera stricta Canadian Rockcress FACU

Bromus inermis Smooth Brome FAC

Bromus japonicus Japanese Brome NL

Bromus tectorum Cheatgrass NL

Centaurea stoebe Spotted Knapweed NL

Cerastium fontanum Common Mouse-Ear Chickweed FACU

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU

Cicuta douglasii Western Water-Hemlock OBL

Cirsium arvense Canadian Thistle FAC

Cirsium vulgare Bull Thistle FACU

Cornus alba Red Osier FACW

Crataegus douglasii Black Hawthorn FAC

Deschampsia caespitosa Tufted Hair Grass FACW

Elymus repens Creeping Wild Rye FAC

Elymus trachycaulus Slender Wild Rye FAC

Epilobium ciliatum Fringed Willowherb FACW

Galium aparine Sticky-Willy FACU

Leucanthemum vulgare Ox-Eye Daisy FACU

Berberis repens Creeping Oregon-Grape NL

Medicago lupulina Black Medick FACU

Melilotus officinalis Yellow Sweet-Clover FACU

Mentha arvensis American Wild Mint FACW

Mimulus guttatus Seep Monkey-Flower OBL

Nemophila breviflora Small-Flower Baby-Blue-Eyes NL

Phalaris arundinacea Reed Canary Grass FACW

Philadelphus lewisii Lewis' Mock Orange NL

Phleum pratense Common Timothy FAC

Pinus ponderosa Ponderosa Pine FACU

Plantago major Great Plantain FAC

Poa compressa Flat-Stem Blue Grass FACU

Poa palustris Fowl Blue Grass FAC

Poa pratensis Kentucky Blue Grass FAC

Populus angustifolia Narrow-Leaf Cottonwood FACW

Potentilla norvegica Norwegian Cinquefoil FAC

Prunus virginiana Choke Cherry FACU

Pseudotsuga menziesii Douglas-Fir FACU

Rosa woodsii Woods' Rose FACU

Rubus idaeus Common Red Raspberry FACU

Rubus parviflorus Western Thimble-Berry FACU

Rumex crispus Curly Dock FAC

Rumex salicifolius Willow Dock FACW

Sambucus racemosa Red Elder FACU

Sonchus arvensis Field Sow-Thistle FACU

Spiraea betulifolia Shiny-Leaf Meadowsweet FACU

Symphoricarpos albus Common Snowberry FACU

Symphyotrichum campestre Western Meadow Aster NL

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU

Tanacetum vulgare Common Tansy FACU

Taraxacum officinale Common Dandelion FACU

Trifolium pratense Red Clover FACU

Trifolium repens White Clover FAC

Urtica dioica Stinging Nettle FAC

Verbascum thapsus Great Mullein FACU

Verbena stricta Hoary Verbena NL

Veronica americana American-Brooklime OBL

Channel Segment 5 Vegetation Species List - 2015
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Scientific Name Common Name
Wetland Indicator

Status

Abies lasiocarpa Subalpine Fir FACU

Acer glabrum Rocky Mountain Maple FACU

Achillea millefolium Common Yarrow FACU

Agrostis stolonifera Spreading Bent FAC

Algae, green Algae, green NL

Alnus incana Speckled Alder FACW

Alopecurus arundinaceus Creeping Meadow-Foxtail FAC

Amelanchier alnifolia Saskatoon Service-Berry FACU

Bare Ground Bare Ground NL

Beckmannia syzigachne American Slough Grass OBL

Bromus inermis Smooth Brome FAC

Bromus japonicus Japanese Brome NL

Calamagrostis stricta Slim-Stem Reed Grass FACW

Carex bebbii Bebb's Sedge OBL

Carex simulata Analogue Sedge OBL

Carex stipata Stalk-Grain Sedge OBL

Centaurea stoebe Spotted Knapweed NL

Cerastium fontanum Common Mouse-Ear Chickweed FACU

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU

Cirsium arvense Canadian Thistle FAC

Cirsium vulgare Bull Thistle FACU

Cornus alba Red Osier FACW

Crataegus douglasii Black Hawthorn FAC

Deschampsia caespitosa Tufted Hair Grass FACW

Descurainia sophia Herb Sophia NL

Elymus repens Creeping Wild Rye FAC

Elymus trachycaulus Slender Wild Rye FAC

Epilobium ciliatum Fringed Willowherb FACW

Equisetum arvense Field Horsetail FAC

Equisetum hyemale Tall Scouring-Rush FACW

Galium aparine Sticky-Willy FACU

Geum macrophyllum Large-Leaf Avens FAC

Glyceria grandis American Manna Grass OBL

Glyceria striata Fowl Manna Grass OBL

Heracleum lanatum Cow-Parsnip NL

Hordeum jubatum Fox-Tail Barley FAC

Juncus bufonius Toad Rush FACW

Juncus ensifolius Dagger-Leaf Rush FACW

Juncus nodosus Knotted Rush OBL

Juncus tenuis Lesser Poverty Rush FAC

Lactuca serriola Prickly Lettuce FACU

Lathyrus sylvestris Flat Pea NL

Leucanthemum vulgare Ox-Eye Daisy FACU

Berberis repens Creeping Oregon-Grape NL

Medicago lupulina Black Medick FACU

Melilotus officinalis Yellow Sweet-Clover FACU

Mentha arvensis American Wild Mint FACW

Mimulus guttatus Seep Monkey-Flower OBL

Phalaris arundinacea Reed Canary Grass FACW

Philadelphus lewisii Lewis' Mock Orange NL

Phleum pratense Common Timothy FAC

Plantago major Great Plantain FAC

Plantago patagonica Woolly Plaintain NL

Poa palustris Fowl Blue Grass FAC

Poa pratensis Kentucky Blue Grass FAC

Populus angustifolia Narrow-Leaf Cottonwood FACW

Potentilla norvegica Norwegian Cinquefoil FAC

Prunus virginiana Choke Cherry FACU

Pseudotsuga menziesii Douglas-Fir FACU

Ranunculus aquatilis White Water-Crowfoot OBL

Rosa woodsii Woods' Rose FACU

Rubus idaeus Common Red Raspberry FACU

Rubus parviflorus Western Thimble-Berry FACU

Rumex crispus Curly Dock FAC

Salix bebbiana Gray Willow FACW

Salix sitchensis Sitka Willow FACW

Channel Segment 7 Vegetation Species List - 2015
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Sambucus racemosa Red Elder FACU

Scirpus microcarpus Red-Tinge Bulrush OBL

Solidago canadensis Canadian Goldenrod FACU

Spirea betulifolia Shiny-Leaf Meadowsweet FACU

Symphoricarpos albus Common Snowberry FACU

Symphyotrichum campestre Western Meadow Aster NL

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU

Tanacetum vulgare Common Tansy FACU

Taraxacum officinale Common Dandelion FACU

Thalictrum occidentalis Western Meadow-Rue FACU

Thuja plicata Western Arborvitae FAC

Trifolium pratense Red Clover FACU

Trifolium repens White Clover FAC

Urtica dioica Stinging Nettle FAC

Verbascum thapsus Great Mullein FACU

Verbena stricta Hoary Verbena NL

Veronica americana American-Brooklime OBL

Viola sp. Violet NL

Channel Segment 7 Vegetation Species List - 2015 (CONT.)
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Alnus incana Speckled Alder FACW 1

Carex pellita Woolly Sedge OBL 1

Carex utriculata Northwest Territory Sedge OBL 1

Glyceria grandis American Manna Grass OBL 2

Juncus effusus Lamp Rush FACW 1

Juncus ensifolius Dagger-Leaf Rush FACW 1

Populus angustifolia Narrow-Leaf Cottonwood FACW 2

Salix bebbiana Gray Willow FACW 0

Salix sitchensis Sitka Willow FACW 0

Scirpus microcarpus Red-Tinge Bulrush OBL 2

Carex sp. Sedge NL 1

Elymus repens Creeping Wild Rye FAC 2

Equisetum arvense Field Horsetail FAC 3

Juncus nodosus Knotted Rush OBL 1

Phalaris arundinacea* Reed Canary Grass FACW 4

Salix sp. Willow NL 0

Agrostis stolonifera Spreading Bent FAC 3

Beckmannia syzigachne American Slough Grass OBL 0

Bromus inermis Smooth Brome FAC 1

Carex bebbii Bebb's Sedge OBL 1

Carex stipata Stalk-Grain Sedge OBL 1

Cirsium arvense Canadian Thistle FAC 0

Epilobium ciliatum Fringed Willowherb FACW 2

Juncus tenuis Lesser Poverty Rush FAC 1

Melilotus officinalis Yellow Sweet-Clover FACU 3

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 1

Nasturtium officinale Watercress OBL 2

Phleum pratense Common Timothy FAC 0

Plantago major Great Plantain FAC 0

Ranunculus aquatilis White Water-Crowfoot OBL 0

Rumex salicifolius Willow Dock FACW 0

Symphyotrichum campestre Western Meadow Aster NL 0

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU 0

Trifolium pratense Red Clover FACU 2

Trifolium repens White Clover FAC 1

Veronica americana American-Brooklime OBL 1

Bare Ground Bare Ground NL 2

Lactuca serriola Prickly Lettuce FACU 0

Medicago lupulina Black Medick FACU 1

Myosotis scorpioides True Forget-Me-Not FACW 1

Verbascum thapsus Great Mullein FACU 1

*Denotes dominant vegetation observed along stream bank

Segment 1, Reach 1 Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera* Spreading Bent FAC 3

Alnus incana* Speckled Alder FACW 3

Alopecurus arundinaceus Creeping Meadow-Foxtail FAC 0

Bare Ground Bare Ground NL 2

Bromus inermis Smooth Brome FAC 1

Carex pellita Woolly Sedge OBL 0

Carex simulata Analogue Sedge OBL 0

Carex stipata Stalk-Grain Sedge OBL 0

Carex vesicaria Lesser Bladder Sedge OBL 0

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU 0

Cirsium arvense Canadian Thistle FAC 1

Cornus alba Red Osier FACW 0

Dactylis glomerata Orchard Grass FACU 0

Deschampsia caespitosa Tufted Hair Grass FACW 2

Elymus repens Creeping Wild Rye FAC 2

Epilobium ciliatum Fringed Willowherb FACW 2

Equisetum arvense* Field Horsetail FAC 3

Equisetum hyemale Tall Scouring-Rush FACW 0

Glyceria grandis American Manna Grass OBL 1

Juncus balticus Baltic Rush FACW 0

Juncus effusus Lamp Rush FACW 0

Juncus ensifolius Dagger-Leaf Rush FACW 1

Juncus nodosus Knotted Rush OBL 1

Juncus tenuis Lesser Poverty Rush FAC 1

Leucanthemum vulgare Ox-Eye Daisy FACU 0

Medicago lupulina Black Medick FACU 0

Melilotus officinalis Yellow Sweet-Clover FACU 1

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 2

Myosotis scorpioides True Forget-Me-Not FACW 1

Nasturtium officinale Watercress OBL 2

Persicaria amphibia Water Smartweed OBL 0

Phalaris arundinacea Reed Canary Grass FACW 2

Phleum pratense Common Timothy FAC 0

Plantago major Great Plantain FAC 0

Poa palustris Fowl Blue Grass FAC 1

Populus angustifolia Narrow-Leaf Cottonwood FACW 1

Ranunculus aquatilis White Water-Crowfoot OBL 1

Rumex crispus Curly Dock FAC 0

Rumex salicifolius Willow Dock FACW 0

Salix bebbiana Gray Willow FACW 0

Solanum dulcamara Climbing Nightshade FAC 0

Sonchus arvensis Field Sow-Thistle FACU 0

Taraxacum officinale Common Dandelion FACU 0

Tragopogon dubius Meadow Goat's-Beard NL 0

Trifolium repens White Clover FAC 1

Verbascum thapsus Great Mullein FACU 1

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 2, Reach 2 Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera Spreading Bent FAC 2

Algae, green Algae, green NL 0

Alnus incana Speckled Alder FACW 2

Alopecurus arundinaceus Creeping Meadow-Foxtail FAC 0

Beckmannia syzigachne American Slough Grass OBL 0

Carex simulata Analogue Sedge OBL 0

Carex stipata Stalk-Grain Sedge OBL 1

Carex vesicaria Lesser Bladder Sedge OBL 0

Cerastium fontanum Common Mouse-Ear Chickweed FACU 0

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU 0

Cicuta douglasii Western Water-Hemlock OBL 0

Cirsium arvense Canadian Thistle FAC 2

Deschampsia caespitosa Tufted Hair Grass FACW 3

Elymus repens Creeping Wild Rye FAC 0

Epilobium ciliatum Fringed Willowherb FACW 1

Equisetum arvense Field Horsetail FAC 0

Equisetum hyemale Tall Scouring-Rush FACW 0

Glyceria grandis American Manna Grass OBL 3

Hordeum jubatum Fox-Tail Barley FAC 0

Juncus ensifolius Dagger-Leaf Rush FACW 0

Juncus nodosus Knotted Rush OBL 0

Juncus tenuis Lesser Poverty Rush FAC 0

Lathyrus sylvestris Flat Pea NL 0

Leucanthemum vulgare Ox-Eye Daisy FACU 0

Medicago lupulina Black Medick FACU 0

Medicago sativa Alfalfa UPL 1

Melilotus officinalis Yellow Sweet-Clover FACU 1

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 2

Myosotis scorpioides True Forget-Me-Not FACW 1

Persicaria amphibia Water Smartweed OBL 0

Phalaris arundinacea* Reed Canary Grass FACW 4

Phleum pratense Common Timothy FAC 0

Plantago major Great Plantain FAC 0

Poa palustris Fowl Blue Grass FAC 1

Populus angustifolia Narrow-Leaf Cottonwood FACW 1

Ranunculus aquatilis White Water-Crowfoot OBL 0

Rumex crispus Curly Dock FAC 0

Rumex salicifolius Willow Dock FACW 0

Scirpus microcarpus Red-Tinge Bulrush OBL 1

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU 0

Tanacetum vulgare Common Tansy FACU 1

Trifolium pratense Red Clover FACU 0

Trifolium repens White Clover FAC 1

Urtica dioica Stinging Nettle FAC 0

Verbascum thapsus Great Mullein FACU 0

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 3, Reach 3.1a Streambank Vegetation

D-3



 

Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera* Spreading Bent FAC 3

Alnus incana Speckled Alder FACW 1

Bare Ground* Bare Ground NL 3

Beckmannia syzigachne American Slough Grass OBL 0

Carex bebbii Bebb's Sedge OBL 1

Carex simulata Analogue Sedge OBL 1

Carex stipata Stalk-Grain Sedge OBL 1

Carex utriculata Northwest Territory Sedge OBL 2

Centaurea stoebe Spotted Knapweed NL 0

Cicuta douglasii Western Water-Hemlock OBL 0

Cirsium arvense Canadian Thistle FAC 1

Cirsium vulgare Bull Thistle FACU 0

Cornus alba Red Osier FACW 0

Deschampsia caespitosa* Tufted Hair Grass FACW 3

Elymus repens Creeping Wild Rye FAC 0

Epilobium ciliatum Fringed Willowherb FACW 1

Equisetum arvense Field Horsetail FAC 1

Equisetum hyemale Tall Scouring-Rush FACW 0

Geum macrophyllum Large-Leaf Avens FAC 0

Glyceria grandis American Manna Grass OBL 2

Impatiens ecalcarata Spurless Touch-Me-Not FACW 0

Juncus ensifolius Dagger-Leaf Rush FACW 0

Juncus nodosus Knotted Rush OBL 0

Lathyrus sylvestris Flat Pea NL 0

Leucanthemum vulgare Ox-Eye Daisy FACU 1

Medicago lupulina Black Medick FACU 0

Medicago sativa Alfalfa UPL 0

Melilotus officinalis Yellow Sweet-Clover FACU 0

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 2

Myosotis scorpioides True Forget-Me-Not FACW 1

Nasturtium officinale Watercress OBL 0

Phalaris arundinacea Reed Canary Grass FACW 1

Phleum pratense Common Timothy FAC 0

Plantago major Great Plantain FAC 0

Poa palustris Fowl Blue Grass FAC 0

Populus angustifolia Narrow-Leaf Cottonwood FACW 0

Ranunculus aquatilis White Water-Crowfoot OBL 0

Rubus parviflorus Western Thimble-Berry FACU 0

Rumex crispus Curly Dock FAC 0

Rumex salicifolius Willow Dock FACW 0

Salix sitchensis Sitka Willow FACW 0

Solidago canadensis Canadian Goldenrod FACU 0

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU 0

Tanacetum vulgare Common Tansy FACU 1

Verbascum thapsus Great Mullein FACU 1

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 3, Reach 3.1b Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Alnus incana Speckled Alder FACW 1

Bare Ground* Bare Ground NL 4

Beckmannia syzigachne American Slough Grass OBL 0

Bidens cernua Nodding Burr-Marigold OBL 0

Chenopodium rubrum Red Goosefoot FACW 0

Cicuta douglasii Western Water-Hemlock OBL 0

Cornus alba Red Osier FACW 0

Elymus repens Creeping Wild Rye FAC 1

Epilobium ciliatum Fringed Willowherb FACW 3

Glyceria grandis American Manna Grass OBL 1

Impatiens ecalcarata Spurless Touch-Me-Not FACW 0

Juncus bufonius Toad Rush FACW 0

Juncus ensifolius Dagger-Leaf Rush FACW 0

Juncus nodosus Knotted Rush OBL 0

Lactuca serriola Prickly Lettuce FACU 0

Medicago lupulina Black Medick FACU 0

Mimulus guttatus Seep Monkey-Flower OBL 3

Myosotis scorpioides True Forget-Me-Not FACW 0

Persicaria amphibia Water Smartweed OBL 0

Phalaris arundinacea Reed Canary Grass FACW 1

Populus angustifolia Narrow-Leaf Cottonwood FACW 0

Ranunculus aquatilis White Water-Crowfoot OBL 0

Trifolium pratense Red Clover FACU 1

Trifolium repens White Clover FAC 1

Verbascum thapsus Great Mullein FACU 0

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 3, Reach 3.2 Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera Spreading Bent FAC 2

Algae, green Algae, green NL 1

Beckmannia syzigachne American Slough Grass OBL 1

Carex bebbii Bebb's Sedge OBL 1

Carex simulata Analogue Sedge OBL 1

Carex stipata Stalk-Grain Sedge OBL 1

Carex utriculata Northwest Territory Sedge OBL 0

Cicuta douglasii Western Water-Hemlock OBL 0

Cirsium arvense Canadian Thistle FAC 0

Cirsium vulgare Bull Thistle FACU 0

Deschampsia caespitosa Tufted Hair Grass FACW 3

Elymus canadensis Nodding Wild Rye FAC 0

Epilobium ciliatum Fringed Willowherb FACW 0

Equisetum arvense Field Horsetail FAC 2

Equisetum hyemale Tall Scouring-Rush FACW 0

Festuca idahoensis Bluebunch Fescue FACU 0

Glyceria grandis American Manna Grass OBL 3

Impatiens ecalcarata Spurless Touch-Me-Not FACW 0

Juncus bufonius Toad Rush FACW 0

Juncus ensifolius Dagger-Leaf Rush FACW 1

Juncus nodosus Knotted Rush OBL 1

Juncus tenuis Lesser Poverty Rush FAC 1

Melilotus officinalis Yellow Sweet-Clover FACU 0

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 0

Myosotis scorpioides True Forget-Me-Not FACW 1

Phalaris arundinacea* Reed Canary Grass FACW 4

Populus angustifolia Narrow-Leaf Cottonwood FACW 0

Populus balsamifera Balsam Poplar FAC 0

Ranunculus aquatilis White Water-Crowfoot OBL 1

Rumex salicifolius Willow Dock FACW 0

Salix lasiandra Pacific Willow FACW 0

Scirpus microcarpus Red-Tinge Bulrush OBL 1

Solanum dulcamara Climbing Nightshade FAC 0

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU 0

Tanacetum vulgare Common Tansy FACU 0

Trifolium pratense Red Clover FACU 0

Trifolium repens White Clover FAC 1

Verbascum thapsus Great Mullein FACU 0

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 3, Reach 3.3 Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera* Spreading Bent FAC 4

Algae, brown Algae, brown NL 0

Algae, green Algae, green NL 0

Alnus incana Speckled Alder FACW 1

Beckmannia syzigachne American Slough Grass OBL 1

Bidens cernua Nodding Burr-Marigold OBL 0

Bromus japonicus Japanese Brome NL 0

Carex simulata Analogue Sedge OBL 1

Carex stipata Stalk-Grain Sedge OBL 1

Cerastium fontanum Common Mouse-Ear Chickweed FACU 0

Cicuta douglasii Western Water-Hemlock OBL 0

Cirsium vulgare Bull Thistle FACU 1

Deschampsia caespitosa Tufted Hair Grass FACW 2

Deschampsia elongata Slender Hair Grass FACW 0

Epilobium ciliatum Fringed Willowherb FACW 1

Equisetum arvense Field Horsetail FAC 1

Glyceria grandis American Manna Grass OBL 3

Juncus ensifolius Dagger-Leaf Rush FACW 2

Juncus nodosus Knotted Rush OBL 1

Juncus tenuis Lesser Poverty Rush FAC 1

Lactuca serriola Prickly Lettuce FACU 0

Leucanthemum vulgare Ox-Eye Daisy FACU 2

Melilotus officinalis Yellow Sweet-Clover FACU 1

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 2

Myosotis scorpioides True Forget-Me-Not FACW 1

Persicaria amphibia Water Smartweed OBL 0

Phalaris arundinacea* Reed Canary Grass FACW 4

Phleum pratense Common Timothy FAC 1

Plantago major Great Plantain FAC 1

Plantago patagonica Woolly Plaintain NL 0

Poa palustris Fowl Blue Grass FAC 1

Populus angustifolia Narrow-Leaf Cottonwood FACW 1

Potentilla norvegica Norwegian Cinquefoil FAC 0

Ranunculus aquatilis White Water-Crowfoot OBL 0

Rumex crispus Curly Dock FAC 0

Salix sitchensis Sitka Willow FACW 0

Scirpus microcarpus Red-Tinge Bulrush OBL 1

Tanacetum vulgare Common Tansy FACU 1

Trifolium pratense Red Clover FACU 1

Trifolium repens White Clover FAC 1

Typha angustifolia Narrow-Leaf Cat-Tail OBL 0

Verbascum thapsus Great Mullein FACU 0

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 3, Reach 3.4 Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Achillea millefolium Common Yarrow FACU 0

Agrostis stolonifera Spreading Bent FAC 1

Alnus incana Speckled Alder FACW 1

Bare Ground* Bare Ground NL 3

Beckmannia syzigachne American Slough Grass OBL 0

Boechera stricta Canadian Rockcress FACU 0

Bromus tectorum Cheatgrass NL 1

Centaurea stoebe Spotted Knapweed NL 1

Chamaenerion angustifolium Narrow-Leaf Fireweed FACU 0

Cicuta douglasii Western Water-Hemlock OBL 0

Cirsium arvense Canadian Thistle FAC 0

Cornus alba Red Osier FACW 1

Crataegus douglasii Black Hawthorn FAC 0

Deschampsia caespitosa Tufted Hair Grass FACW 0

Epilobium ciliatum Fringed Willowherb FACW 2

Galium aparine Sticky-Willy FACU 0

Leucanthemum vulgare Ox-Eye Daisy FACU 1

Medicago lupulina Black Medick FACU 1

Mentha arvensis American Wild Mint FACW 0

Mimulus guttatus Seep Monkey-Flower OBL 2

Phalaris arundinacea Reed Canary Grass FACW 1

Plantago major Great Plantain FAC 0

Poa palustris Fowl Blue Grass FAC 1

Poa pratensis Kentucky Blue Grass FAC 0

Populus angustifolia Narrow-Leaf Cottonwood FACW 0

Potentilla norvegica Norwegian Cinquefoil FAC 0

Rumex crispus Curly Dock FAC 0

Rumex salicifolius Willow Dock FACW 0

Sonchus arvensis Field Sow-Thistle FACU 0

Symphoricarpos albus Common Snowberry FACU 0

Symphyotrichum campestre Western Meadow Aster NL 0

Tanacetum vulgare Common Tansy FACU 1

Trifolium pratense Red Clover FACU 1

Trifolium repens White Clover FAC 1

Verbascum thapsus Great Mullein FACU 1

Verbena stricta Hoary Verbena NL 0

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 5, Reach 5 Streambank Vegetation

D-8



 
 
 

Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera Spreading Bent FAC 2

Alnus incana Speckled Alder FACW 2

Beckmannia syzigachne American Slough Grass OBL 2

Bromus japonicus Japanese Brome NL 0

Calamagrostis stricta Slim-Stem Reed Grass FACW 1

Carex bebbii Bebb's Sedge OBL 1

Carex simulata Analogue Sedge OBL 1

Carex stipata Stalk-Grain Sedge OBL 1

Cirsium arvense Canadian Thistle FAC 1

Cornus alba Red Osier FACW 0

Deschampsia caespitosa* Tufted Hair Grass FACW 4

Elymus repens Creeping Wild Rye FAC 1

Epilobium ciliatum Fringed Willowherb FACW 1

Equisetum arvense Field Horsetail FAC 1

Galium aparine Sticky-Willy FACU 0

Glyceria grandis American Manna Grass OBL 3

Glyceria striata Fowl Manna Grass OBL 0

Juncus bufonius Toad Rush FACW 0

Juncus ensifolius Dagger-Leaf Rush FACW 1

Juncus nodosus Knotted Rush OBL 1

Juncus tenuis Lesser Poverty Rush FAC 1

Medicago lupulina Black Medick FACU 0

Melilotus officinalis Yellow Sweet-Clover FACU 0

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 1

Phalaris arundinacea* Reed Canary Grass FACW 4

Phleum pratense Common Timothy FAC 0

Plantago major Great Plantain FAC 0

Plantago patagonica Woolly Plaintain NL 0

Poa palustris Fowl Blue Grass FAC 1

Populus angustifolia Narrow-Leaf Cottonwood FACW 1

Potentilla norvegica Norwegian Cinquefoil FAC 0

Ranunculus aquatilis White Water-Crowfoot OBL 1

Rubus idaeus Common Red Raspberry FACU 0

Rumex crispus Curly Dock FAC 0

Salix bebbiana Gray Willow FACW 1

Scirpus microcarpus Red-Tinge Bulrush OBL 1

Symphyotrichum campestre Western Meadow Aster NL 0

Symphyotrichum foliaceum Alpine Leafy-Head American-Aster FACU 0

Tanacetum vulgare Common Tansy FACU 1

Trifolium pratense Red Clover FACU 1

Trifolium repens White Clover FAC 1

Verbascum thapsus Great Mullein FACU 0

Verbena stricta Hoary Verbena NL 0

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 7, Reach 7.1 Streambank Vegetation
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Scientific Name Common Name

Wetland 

Indicator 

Status

Streambank 

Cover Class

Agrostis stolonifera Spreading Bent FAC 1

Algae, green Algae, green NL 0

Alnus incana Speckled Alder FACW 2

Bare Ground Bare Ground NL 1

Beckmannia syzigachne American Slough Grass OBL 0

Carex stipata Stalk-Grain Sedge OBL 0

Centaurea stoebe Spotted Knapweed NL 1

Cerastium fontanum Common Mouse-Ear Chickweed FACU 0

Cornus alba Red Osier FACW 1

Deschampsia caespitosa* Tufted Hair Grass FACW 3

Elymus trachycaulus Slender Wild Rye FAC 1

Epilobium ciliatum Fringed Willowherb FACW 1

Equisetum hyemale Tall Scouring-Rush FACW 1

Glyceria grandis American Manna Grass OBL 2

Hordeum jubatum Fox-Tail Barley FAC 0

Juncus ensifolius Dagger-Leaf Rush FACW 0

Juncus nodosus Knotted Rush OBL 1

Medicago lupulina Black Medick FACU 1

Melilotus officinalis Yellow Sweet-Clover FACU 0

Mentha arvensis American Wild Mint FACW 1

Mimulus guttatus Seep Monkey-Flower OBL 0

Phalaris arundinacea* Reed Canary Grass FACW 3

Phleum pratense Common Timothy FAC 0

Plantago major Great Plantain FAC 0

Poa palustris Fowl Blue Grass FAC 0

Populus angustifolia Narrow-Leaf Cottonwood FACW 0

Potentilla norvegica Norwegian Cinquefoil FAC 0

Ranunculus aquatilis White Water-Crowfoot OBL 1

Salix sitchensis Sitka Willow FACW 0

Tanacetum vulgare Common Tansy FACU 1

Trifolium repens White Clover FAC 1

Veronica americana American-Brooklime OBL 1

*Denotes dominant vegetation observed along stream bank

Segment 7, Reach 7.2 Streambank Vegetation
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Perpendicular Transect and Longitudinal Profile Plots

 
MDT Stream Mitigation Monitoring 
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Lincoln County, Montana 
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Appendix F 

 
Wollman Pebble Count Histograms

 
MDT Stream Mitigation Monitoring 
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Reach 1 Wolman Pebble Count Data

Riffle @ Transect 2

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 1 1.0% 1.0%

VF Gravel 2 0 0.0% 1.0%

VF Gravel 4 1 1.0% 2.0%

F Gravel 5.7 0 0.0% 2.0%

F Gravel 8 2 2.0% 3.9%

Med Gravel 11 8 7.8% 11.8%

Med Gravel 16 14 13.7% 25.5%

C Gravel 22 32 31.4% 56.9%

C Gravel 32 27 26.5% 83.3%

VC Gravel 45 15 14.7% 98.0%

VC Gravel 64 2 2.0% 100.0%

SM Cobble 90 0 0.0% 100.0%

SM Cobble 128 0 0.0% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 102

Read From Graph

D50 = 30 mm

D84 = 47 mm

Pool @ Transect 1

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 57 58.2% 58.2%

VF Gravel 2 1 1.0% 59.2%

VF Gravel 4 2 2.0% 61.2%

F Gravel 5.7 1 1.0% 62.2%

F Gravel 8 11 11.2% 73.5%

Med Gravel 11 6 6.1% 79.6%

Med Gravel 16 8 8.2% 87.8%

C Gravel 22 8 8.2% 95.9%

C Gravel 32 2 2.0% 98.0%

VC Gravel 45 1 1.0% 99.0%

VC Gravel 64 1 1.0% 100.0%

SM Cobble 90 0 0.0% 100.0%

SM Cobble 128 0 0.0% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 98

Read From Graph

D50 = <2 mm

D84 = 20 mm
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Reach 2 Wolman Pebble Count Data

Riffle @ Transect 11

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 1 0.9% 0.9%

VF Gravel 2 1 0.9% 1.9%

VF Gravel 4 2 1.9% 3.8%

F Gravel 5.7 4 3.8% 7.5%

F Gravel 8 3 2.8% 10.4%

Med Gravel 11 10 9.4% 19.8%

Med Gravel 16 11 10.4% 30.2%

C Gravel 22 17 16.0% 46.2%

C Gravel 32 7 6.6% 52.8%

VC Gravel 45 27 25.5% 78.3%

VC Gravel 64 12 11.3% 89.6%

SM Cobble 90 8 7.5% 97.2%

SM Cobble 128 3 2.8% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 106

Read From Graph

D50 = 26 mm

D84 = 55 mm

Pool @ Transect 9

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 75 74.3% 74.3%

VF Gravel 2 2 2.0% 76.2%

VF Gravel 4 7 6.9% 83.2%

F Gravel 5.7 6 5.9% 89.1%

F Gravel 8 9 8.9% 98.0%

Med Gravel 11 0 0.0% 98.0%

Med Gravel 16 1 1.0% 99.0%

C Gravel 22 1 1.0% 100.0%

C Gravel 32 0 0.0% 100.0%

VC Gravel 45 0 0.0% 100.0%

VC Gravel 64 0 0.0% 100.0%

SM Cobble 90 0 0.0% 100.0%

SM Cobble 128 0 0.0% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 101

Read From Graph

D50 = <2 mm

D84 = 3.5 mm
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Reach 3 Wolman Pebble Count Data

Riffle @ Transect 15

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 0 0.0% 0.0%

VF Gravel 2 0 0.0% 0.0%

VF Gravel 4 0 0.0% 0.0%

F Gravel 5.7 0 0.0% 0.0%

F Gravel 8 1 1.0% 1.0%

Med Gravel 11 2 2.0% 3.0%

Med Gravel 16 10 10.0% 13.0%

C Gravel 22 23 23.0% 36.0%

C Gravel 32 31 31.0% 67.0%

VC Gravel 45 17 17.0% 84.0%

VC Gravel 64 6 6.0% 90.0%

SM Cobble 90 5 5.0% 95.0%

SM Cobble 128 4 4.0% 99.0%

LG Cobble 256 1 1.0% 100.0%

total count = 100

Read From Graph

D50 = 37 mm

D84 = 68 mm

Pool @ Transect 16

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 57 58.2% 58.2%

VF Gravel 2 1 1.0% 59.2%

VF Gravel 4 2 2.0% 61.2%

F Gravel 5.7 1 1.0% 62.2%

F Gravel 8 11 11.2% 73.5%

Med Gravel 11 6 6.1% 79.6%

Med Gravel 16 8 8.2% 87.8%

C Gravel 22 8 8.2% 95.9%

C Gravel 32 2 2.0% 98.0%

VC Gravel 45 1 1.0% 99.0%

VC Gravel 64 1 1.0% 100.0%

SM Cobble 90 0 0.0% 100.0%

SM Cobble 128 0 0.0% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 98

Read From Graph

D50 = <2 mm

D84 = 21 mm
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Reach 5 Wolman Pebble Count Data

Riffle @ Transect 30

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 0 0.0% 0.0%

VF Gravel 2 0 0.0% 0.0%

VF Gravel 4 1 0.9% 0.9%

F Gravel 5.7 2 1.9% 2.8%

F Gravel 8 1 0.9% 3.8%

Med Gravel 11 4 3.8% 7.5%

Med Gravel 16 4 3.8% 11.3%

C Gravel 22 10 9.4% 20.8%

C Gravel 32 17 16.0% 36.8%

VC Gravel 45 25 23.6% 60.4%

VC Gravel 64 26 24.5% 84.9%

SM Cobble 90 14 13.2% 98.1%

SM Cobble 128 1 0.9% 99.1%

LG Cobble 256 1 0.9% 100.0%

total count = 106

Read From Graph

D50 = 38 mm

D84 = 65 mm

Pool @ Transect 29

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 5 4.9% 4.9%

VF Gravel 2 1 1.0% 5.8%

VF Gravel 4 0 0.0% 5.8%

F Gravel 5.7 1 1.0% 6.8%

F Gravel 8 2 1.9% 8.7%

Med Gravel 11 4 3.9% 12.6%

Med Gravel 16 10 9.7% 22.3%

C Gravel 22 21 20.4% 42.7%

C Gravel 32 25 24.3% 67.0%

VC Gravel 45 21 20.4% 87.4%

VC Gravel 64 11 10.7% 98.1%

SM Cobble 90 2 1.9% 100.0%

SM Cobble 128 0 0.0% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 103

Read From Graph

D50 = 35 mm

D84 = 64 mm
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Reach 7 Wolman Pebble Count Data

Riffle @ Transect 43

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 1 1.0% 1.0%

VF Gravel 2 2 2.0% 3.0%

VF Gravel 4 2 2.0% 5.0%

F Gravel 5.7 6 6.0% 11.0%

F Gravel 8 4 4.0% 15.0%

Med Gravel 11 8 8.0% 23.0%

Med Gravel 16 3 3.0% 26.0%

C Gravel 22 3 3.0% 29.0%

C Gravel 32 3 3.0% 32.0%

VC Gravel 45 7 7.0% 39.0%

VC Gravel 64 18 18.0% 57.0%

SM Cobble 90 31 31.0% 88.0%

SM Cobble 128 8 8.0% 96.0%

LG Cobble 256 4 4.0% 100.0%

total count = 100

Read From Graph

D50 = 56 mm

D84 = 88 mm

Pool @ Transect 42

SEIVE OPENING PASSING CUMULATIVE

PARTICLE MILLIMETERS COUNT PERCENT PERCENT

Sand <2 65 65.0% 65.0%

VF Gravel 2 9 9.0% 74.0%

VF Gravel 4 4 4.0% 78.0%

F Gravel 5.7 4 4.0% 82.0%

F Gravel 8 4 4.0% 86.0%

Med Gravel 11 4 4.0% 90.0%

Med Gravel 16 1 1.0% 91.0%

C Gravel 22 1 1.0% 92.0%

C Gravel 32 2 2.0% 94.0%

VC Gravel 45 5 5.0% 99.0%

VC Gravel 64 0 0.0% 99.0%

SM Cobble 90 0 0.0% 99.0%

SM Cobble 128 1 1.0% 100.0%

LG Cobble 256 0 0.0% 100.0%

total count = 100

Read From Graph

D50 = <2 mm

D84 = 7 mm
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Appendix G 

 
Project Area Photos 

 
MDT Stream Mitigation Monitoring 
Swamp Creek  
Lincoln County, Montana 
 
  



 

Photo Point 1.1—2014   
Description: Reach 1 
Direction: South 

Photo Point 1.1—2015   
Description: Reach 1 
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 1.2—2014   
Description: Reach 1  
Direction: South South East 

Photo Point 1.2—2015   
Description: Reach 1  
Direction: South South East 

Photo Point 1.3—2014  
Description: Reach 1  
Direction: East South East 

Photo Point 1.3—2015  
Description: Reach 1  
Direction: East South East 

G-1



 

Photo Point  1.4—2014   
Description: Reach 1  
Direction: East 

Photo Point  1.4—2015   
Description: Reach 1  
Direction: East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 2.1—2014   
Description: Reach 1  
Direction: South South East 

Photo Point 2.1—2015   
Description: Reach 1  
Direction: South South East 

Photo Point 2.2—2014   
Description: Reach 1  
Direction: South East 

Photo Point 2.2—2015   
Description: Reach 1  
Direction: South East 

G-2



 

Photo Point  2.3—2014   
Description: Reach 1  
Compass: East 

Photo Point  2.3—2015   
Description: Reach 1  
Compass: East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 2.4—2014    
Description: Reach 1  
Compass: North East 

Photo Point 2.4—2015   
Description: Reach 1  
Compass: North East 

Photo Point 2.5—2014    
Description: Reach 1  
Compass: North 

Photo Point 2.5—2015   
Description: Reach 1  
Compass: North 

G-3



 

Photo Point  3.1— 2014  
Description: Reach 1  
Direction: South 

Photo Point  3.1— 2015  
Description: Reach 1  
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 3.2—2014    
Description: Reach 1   
Direction: South West 

Photo Point 3.2—2015   
Description: Reach 1   
Direction: South West 

Photo Point 3.3—2014    
Description: Reach 1  
Direction: West 

Photo Point 3.3—2015   
Description: Reach 1  
Direction: West 

G-4



 

Photo Point 3.4—2014   
Description: Reach 1  
Direction: North West 

Photo Point 3.4—2015   
Description: Reach 1  
Direction: North West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 3.5—2014   
Description: Reach 1  
Direction: North 

Photo Point 4.1—2015   
Description: Reach 2  
Direction: South South East 

Photo Point 4.1—2014   
Description: Reach 2  
Direction: South South East 

Photo Point 3.5—2015   
Description: Reach 1  
Direction: North 

G-5



 

Photo Point 4.2—2014   
Description: Reach 2  
Direction: South 

Photo Point 4.2—2015   
Description: Reach 2  
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 4.3—2014   
Description: Reach 2  
Direction: South West 

Photo Point 4.4—2015   
Description: Reach 2  
Direction: West 

Photo Point 4.4—2014   
Description: Reach 2  
Direction: West 

Photo Point 4.3—2015   
Description: Reach 2  
Direction: South West 

G-6



 

Photo Point 4.5—2014   
Description: Reach 2  
Direction: North West 

Photo Point 4.5—2015   
Description: Reach 2  
Direction: North West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 4.6—2014   
Description: Reach 2  
Direction: North North West 

Photo Point 4.7—2015   
Description: Reach 2  
Direction:  North 

Photo Point 4.7—2014   
Description: Reach 2  
Direction:  North 

Photo Point 4.6—2015   
Description: Reach 2  
Direction: North North West 

G-7



 

Photo Point 5.1—2014   
Description: Reach 2  
Direction: South East 

Photo Point 5.1—2015   
Description: Reach 2  
Direction: South East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

G-8



 

Photo Point 5.2—2014   
Description: Reach 2  
Direction: East South East 

Photo Point 5.2—2015   
Description: Reach 2  
Direction: East South East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 5.3—2014   
Description: Reach 2  
Direction: East 

Photo Point 5.4—2015   
Description: Reach 2  
Direction: East North East 

Photo Point 5.4—2014   
Description: Reach 2  
Direction: East North East 

Photo Point 5.3—2015   
Description: Reach 2  
Direction: East 

G-9



 

Photo Point 5.5—2014   
Description: Reach 2  
Direction: North East 

Photo Point 5.5—2015   
Description: Reach 2  
Direction: North East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 5.6—2014   
Description: Reach 2  
Direction: North 

Photo Point 6.1—2015   
Description: Reach 2  
Direction: North North East 

Photo Point 6.1—2014   
Description: Reach 2  
Direction: North North East 

Photo Point 5.6—2015   
Description: Reach 2  
Direction: North 
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Photo Point 6.2—2014   
Description: Reach 2  
Direction: North North West 

Photo Point 6.2—2015   
Description: Reach 2  
Direction: North North West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 7.1—2014   
Description: Reach 2  
Direction: North North West 

Photo Point 7.2—2015   
Description: Reach 2  
Direction: West 

Photo Point 7.2—2014   
Description: Reach 2  
Direction: West 

Photo Point 7.1—2015   
Description: Reach 2  
Direction: North North West 
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Photo Point 7.3—2014   
Description: Reach 2  
Direction: West South West 

Photo Point 7.3—2015   
Description: Reach 2  
Direction: West South West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 7.4—2014   
Description: Reach 2  
Direction: South South West 

Photo Point 7.5—2015   
Description: Reach 2  
Direction: South 

Photo Point 7.5—2014   
Description: Reach 2  
Direction: South 

Photo Point 7.4—2015   
Description: Reach 2  
Direction: South South West 

G-12



 

Photo Point 8.1—2014   
Description: Reach 3.1 
Direction: North  

Photo Point 8.1—2015   
Description: Reach 3.1 
Direction: North  

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 8.2—2014   
Description: Reach 3.1 
Direction: West 

Photo Point 8.3—2015   
Description: Reach 3.1 
Direction: South West 

Photo Point 8.3—2014   
Description: Reach 3.1 
Direction: South West 

Photo Point 8.2—2015   
Description: Reach 3.1 
Direction: West 

G-13



 

Photo Point 8.4—2014   
Description: Reach 3.1 
Direction: South South West 

Photo Point 8.4—2015   
Description: Reach 3.1 
Direction: South South West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 8.5—2014   
Description: Reach 3.1 
Direction: South 

Photo Point 9.1—2015   
Description: Reach 3.1 
Direction: North 

Photo Point 9.1—2014   
Description: Reach 3.1 
Direction: North 

Photo Point 8.5—2015   
Description: Reach 3.1 
Direction: South 
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Photo Point 9.2—2014   
Description: Reach 3.1 
Direction: North East 

Photo Point 9.2—2015   
Description: Reach 3.1 
Direction: North East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 9.3—2014   
Description: Reach 3.1 
Direction: South East 

Photo Point 10.1—2015   
Description: Reach 3.1 
Direction: North North West 

Photo Point 10.1—2014   
Description: Reach 3.1 
Direction: North North West 

Photo Point 9.3—2015   
Description: Reach 3.1 
Direction: South East 

G-15



 

Photo Point 11.1—2014   
Description: Reach 3.1 
Direction: North  

Photo Point 11.1—2015   
Description: Reach 3.1 
Direction: North  

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 11.2—2014   
Description: Reach 3.1 
Direction: South 

Photo Point 12.1—2015   
Description: Reach 3.2 
Direction: North West 

Photo Point 12.1—2014   
Description: Reach 3.2 
Direction: North West 

Photo Point 11.2—2015   
Description: Reach 3.1 
Direction: South 
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Photo Point 12.2—2014   
Description: Reach 3.2 
Direction: West 

Photo Point 12.2—2015   
Description: Reach 3.2 
Direction: West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 12.3—2014   
Description: Reach 3.2 
Direction: West South West 

Photo Point 12.4—2015   
Description: Reach 3.2 
Direction: South South West 

Photo Point 12.4—2014   
Description: Reach 3.2 
Direction: South South West 

Photo Point 12.3—2015   
Description: Reach 3.2 
Direction: West South West 

G-17



 

Photo Point 12.5—2014   
Description: Reach 3.2 
Direction: South 

Photo Point 12.5—2015   
Description: Reach 3.2 
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 13.1—2014   
Description: Reach 3.2 
Direction: North North West 

Photo Point 14.1—2015   
Description: Reach 3.3 
Direction: North  

Photo Point 14.1—2014   
Description: Reach 3.3 
Direction: North  

Photo Point 13.1—2015   
Description: Reach 3.2 
Direction: North North West 
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Photo Point 14.2—2014   
Description: Reach 3.3 
Direction: East 

Photo Point 14.2—2015   
Description: Reach 3.3 
Direction: East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 14.3—2014   
Description: Reach 3.3 
Direction: South South East 

Photo Point 15.1—2015   
Description: Reach 3.3 
Direction: North North West 

Photo Point 15.1—2014   
Description: Reach 3.3 
Direction: North North West 

Photo Point 14.3—2015   
Description: Reach 3.3 
Direction: South South East 

G-19



 

Photo Point 15.2—2014   
Description: Reach 3.3 
Direction: East 

Photo Point 15.2—2015   
Description: Reach 3.3 
Direction: East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 16.1—2014   
Description: Reach 3.4 
Direction: South South West 

Photo Point 16.2—2015   
Description: Reach 3.4 
Direction: West 

Photo Point 16.2—2014   
Description: Reach 3.4 
Direction: West 

Photo Point 16.1—2015   
Description: Description: Reach 3.4 
Direction: South South West 

G-20



 

Photo Point 17.1—2014   
Description: Reach 3.4 
Direction: South 

Photo Point 17.1—2015   
Description: Reach 3.4 
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 17.2—2014   
Description: Reach 3.4 
Direction: South East 

Photo Point 17.3—2015   
Description: Reach 3.4 
Direction: East 

Photo Point 17.3—2014   
Description: Reach 3.4 
Direction: East 

Photo Point 17.2—2015   
Description: Reach 3.4 
Direction: South East 
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Photo Point 17.4—2014   
Description: Reach 3.4 
Direction: North East 

Photo Point 17.4—2015   
Description: Reach 3.4 
Direction: North East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 17.5—2014   
Description: Reach 3.4 
Direction: North  

Photo Point 18.1—2014   
Description: Reach 3.4 
Direction: South West 

Photo Point 18.1—2014   
Description: Reach 3.4 
Direction: South West 

Photo Point 17.5—2014   
Description: Reach 3.4 
Direction: North  

G-22



 

Photo Point 18.2—2014   
Description: Reach 3.4 
Direction: West 

Photo Point 18.2—2015   
Description: Reach 3.4 
Direction: West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 18.3—2014   
Description: Reach 3.4 
Direction: North West 

Photo Point 18.4—2015   
Description: Reach 3.4 
Direction: North  

Photo Point 18.4—2014   
Description: Reach 3.4 
Direction: North  

Photo Point 18.3—2015   
Description: Reach 3.4 
Direction: North West 

G-23



 

Photo Point 19.1—2014   
Description: Reach 5 
Direction: South West 

Photo Point 19.1—2015   
Description:  
Direction: South West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 19.2—2014   
Description: Reach 5 
Direction: West 

Photo Point 19.3—2015   
Description: Reach 5 
Direction: West North West 

Photo Point 19.3—2014   
Description: Reach 5 
Direction: West North West 

Photo Point 19.2—2015   
Description: Reach 5 
Direction: West 

 

 

 

 

 

Photo not repeated in 2015 

 

 

 

 

 

Photo not repeated in 2015 

 

 

 

 

 

Photo not repeated in 2015 
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Photo Point 19.4—2014   
Description: Reach 5 
Direction: North North West 

Photo Point 19.4—2015   
Description: Reach 5 
Direction: North North West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 19.5—2014   
Description: Reach 5 
Direction: North 

Photo Point 20.1—2015   
Description: Reach 5 
Direction: South South West 

Photo Point 20.1—2014   
Description: Reach 5 
Direction: South South West 

Photo Point 19.5—2015   
Description: Reach 5 
Direction: North 
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Photo Point 20.2—2014   
Description: Reach 5 
Direction: West South West 

Photo Point 20.2—2015   
Description: Reach 5 
Direction: West South West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 20.3—2014   
Description: Reach 5 
Direction: West North West 

Photo Point 20.4—2015   
Description: Reach 5 
Direction: North West 

Photo Point 20.4—2014   
Description: Reach 5 
Direction: North West 

Photo Point 20.3—2015   
Description: Reach 5 
Direction: West North West 

G-26



 

Photo Point 21.1—2014   
Description: Reach 7.1 
Direction: South West 

Photo Point 21.1—2015   
Description: Reach 7.1 
Direction: South West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 21.2—2014   
Description: Reach 7.1 
Direction: North West 

Photo Point 22.1—2015   
Description: Reach 7.1 
Direction: West 

Photo Point 22.1—2014   
Description: Reach 7.1 
Direction: West 

Photo Point 21.2—2015   
Description: Reach 7.1 
Direction: North West 
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Photo Point 22.2—2014   
Description: Reach 7.1 
Direction: East 

Photo Point 22.2—2014   
Description: Reach 7.1 
Direction: East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 23.1—2014   
Description: Reach 7.1 
Direction: South  

Photo Point 23.2—2014   
Description: Reach 7.1 
Direction: West 

Photo Point 23.2—2014   
Description: Reach 7.1 
Direction: West 

Photo Point 23.1—2014   
Description: Reach 7.1 
Direction: South  

G-28



 

Photo Point 24.1—2014   
Description: Reach 7.1 
Direction: North East 

Photo Point 24.1—2014   
Description: Reach 7.1 
Direction: North East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 24.2—2014   
Description: Reach 7.1 
Direction: East 

Photo Point 24.3—2014   
Description: Reach 7.1 
Direction: East South East 

Photo Point 24.3—2014   
Description: Reach 7.1 
Direction: East South East 

Photo Point 24.2—2014   
Description: Reach 7.1 
Direction: East 
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Photo Point 23.4—2014   
Description: Reach 7.1 
Direction: South East 

Photo Point 23.4—2014   
Description: Reach 7.1 
Direction: South East 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 25.1—2014   
Description: Reach 7.1 
Direction: North  

Photo Point 25.2—2014   
Description: Reach 7.1 
Direction: East 

Photo Point 25.2—2014   
Description: Reach 7.1 
Direction: East 

Photo Point 25.1—2014   
Description: Reach 7.1 
Direction: North  
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Photo Point 25.3—2014   
Description: Reach 7.1 
Direction: South 

Photo Point 25.3—2014   
Description: Reach 7.1 
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 26.1—2014   
Description: Reach 7.2 
Direction: South  

Photo Point 26.2—2014   
Description: Reach 7.2 
Direction: North 

Photo Point 26.2—2014   
Description: Reach 7.2 
Direction: North 

Photo Point 26.1—2014   
Description: Reach 7.2 
Direction: South  
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Photo Point 27.1—2014   
Description: Reach 7.2 
Direction: South 

Photo Point 27.1—2014   
Description: Reach 7.2 
Direction: South 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 27.2—2014   
Description: Reach 7.2 
Direction: South West 

Photo Point 27.3—2014   
Description: Reach 7.2 
Direction: West 

Photo Point 27.3—2014   
Description: Reach 7.2 
Direction: West 

Photo Point 27.2—2014   
Description: Reach 7.2 
Direction: South West 
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Photo Point 27.4—2014   
Description: Reach 7.2 
Direction: West North West 

Photo Point 27.4—2014   
Description: Reach 7.2 
Direction: West North West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 27.5—2014   
Description: Reach 7.2 
Direction: North 

Photo Point 28.1—2014   
Description: Reach 7.2 
Direction: West South West 

Photo Point 28.1—2014   
Description: Reach 7.2 
Direction: West South West 

Photo Point 27.5—2014   
Description: Reach 7.2 
Direction: North 
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Photo Point 28.2—2014   
Description: Reach 7.2 
Direction: West 

Photo Point 28.2—2014   
Description: Reach 7.2 
Direction: West 

PHOTO INFORMATION      

 

PROJECT SITE: Swamp Creek 

DATE: 2014-2015 Monitoring Events 

Photo Point 28.3—2014   
Description: Reach 7.2 
Direction: North North West 

Additional Photo 16 
Description: Gully forming east of new channel  
Taken in 2015 

Photo Point 10.1—2014   
Description:  
Direction: North North West 

Photo Point 28.3—2014   
Description: Reach 7.2 
Direction: North North West 

G-34
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

1     

 

T1 RIGHT—UPSTREAM LOOKING EAST 

T1 RIGHT—DOWNSTREAM LOOKING NORTH 

G-34G-34
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

2     

 

T1 RIGHT—LOOKING NORTHEAST TO T1 LEFT 

T1 LEFT—LOOKING SOUTHWEST TO T1 RIGHT 

G-35G-35
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

3     

 

T1 LEFT—LOOKING UPSTREAM EAST 

T1 LEFT—LOOKING DOWNSTREAM NORTHWEST 

G-36G-36
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

4     

 

T2 LEFT—LOOKING UPSTREAM EAST 

T2 LEFT—LOOKING DOWNSTREAM WEST 

G-37G-37
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

5     

 

T2 LEFT—LOOKING SOUTH TO T2 RIGHT  

T2 RIGHT—LOOKING NORTH TO T2 LEFT  

G-38G-38
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

6     

 

T2 RIGHT—LOOKING EAST UPSTREAM  

T2 RIGHT—LOOKING NORTHWEST DOWNSTREAM 

G-39G-39
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

7     

 

T3 RIGHT/PP2—LOOKING EAST UPSTREAM 

T3 RIGHT/PP2—LOOKING NORTHWEST DOWNSTREAM 

G-40G-40
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

8     

 

T3 RIGHT/PP2—LOOKING NORTHEAST TO T3 LEFT 

T3 LEFT—LOOKING SOUTHWEST TO T3 RIGHT/PP2 

G-41G-41
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

9     

 

T3 LEFT—LOOKING SOUTH UPSTREAM 

T3 LEFT—LOOKING WEST DOWNSTREAM 

G-42G-42
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

10     

 

T4 LEFT/PP4—LOOKING SOUTH UPSTREAM 

T4 LEFT/PP4—LOOKING NORTHWEST DOWNSTREAM 

G-43G-43
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

11     

 

T4 LEFT/PP4—LOOKING WEST TO T4 RIGHT 

T4 RIGHT—LOOKING EAST TO T4 LEFT/PP4 

G-44G-44



PHOTOGRAPHIC INSPECTION INFORMATION      page___  of    121 

 
 

 

PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

12     

 

T4 RIGHT—LOOKING EAST UPSTREAM 

T4 RIGHT—LOOKING NORTH DOWNSTREAM 

G-45G-45
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

13     

 

T5 LEFT—LOOKING  SOUTH UPSTREAM 

T5 LEFT—LOOKING NORTH DOWNSTREAM 

G-46G-46
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

14     

 

T5 LEFT—LOOKING WEST TO T5 RIGHT 

T5 RIGHT—LOOKING EAST TO T5 LEFT 

G-47G-47
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

15     

 

T5 RIGHT—LOOKING SOUTH UPSTREAM 

T5 RIGHT—LOOKING NORTH DOWNSTREAM 

G-48G-48
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

16     

 

T6 RIGHT—LOOKING EAST UPSTREAM 

T6 RIGHT—LOOKING NORTHWEST DOWNSTREAM 

G-49G-49
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

17     

 

T6 RIGHT—LOOKING NORTHEAST TO T6 LEFT 

T6 LEFT—LOOKING SOUTHWEST TO T6 RIGHT 

G-50G-50



PHOTOGRAPHIC INSPECTION INFORMATION      page___  of    121 

 
 

 

PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

18     

 

T6 LEFT—LOOKING SOUTHEAST UPSTREAM 

T6 LEFT—LOOKING NORTHWEST DOWNSTREAM 

G-51G-51
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

19     

 

T7 RIGHT—LOOKING NORTHEAST UPSTREAM 

T7 RIGHT—LOOKING NORTHWEST DOWNSTREAM 

G-52G-52
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

20     

 

T7 RIGHT—LOOKING NORTHEAST TO T7 LEFT 

T7 LEFT—LOOKING SOUTHWEST TO T7 RIGHT 

G-53G-53
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

21     

 

T7 LEFT—LOOKING EAST UPSTREAM 

T7 LEFT—LOOKING WEST DOWNSTREAM 

G-54G-54
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

22     

 

T8 LEFT—LOOKING EAST UPSTREAM 

T8 LEFT—LOOKING SOUTHWEST DOWNSTREAM 

G-55G-55
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

23     

 

T8 LEFT—LOOKING EAST TO T8 RIGHT 

T8 RIGHT—LOOKING WEST TO T8 LEFT 

G-56G-56
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

24     

 

T8 RIGHT—LOOKING EAST UPSTREAM 

T8 RIGHT—LOOKING SOUTHWEST DOWNSTREAM 

G-57G-57
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

25     

 

T9 RIGHT  - LOOKING EAST UPSTREAM 

T9 RIGHT—LOOKING WEST DOWNSTREAM 

G-58G-58
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

26     

 

T9 RIGHT—LOOKING NORTH TO T9 LEFT 

T9 LEFT—LOOKING SOUTH TO T9 RIGHT 

G-59G-59



PHOTOGRAPHIC INSPECTION INFORMATION      page___  of    121 

 
 

 

PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

27     

 

T9 LEFT—LOOKING EAST UPSTREAM 

T9 LEFT—LOOKING WEST DOWNSTREAM 

G-60G-60
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

28     

 

T10 LEFT—LOOKING EAST UPSTREAM 

T10 LEFT—LOOKING WEST DOWNSTREAM 

G-61G-61
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 

29     

 

T10 LEFT—LOOKING SOUTHWEST TO T10 RIGHT 

T10 RIGHT—LOOKING NORTHEAST TO T10 LEFT 

G-62G-62
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PROJECT NAME: Swamp Creek Transect Survey 2015 

DATE: September 1, 2015 
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