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1.0  INTRODUCTION 
 
The Stillwater River wetland was constructed and filled in the spring of 1999 to mitigate wetland 
impacts associated with a proposed Federal Aviation Administration expansion of the Columbus 
airport and a proposed MDT roadway improvement project between Absarokee and Columbus in 
watershed #13 in the Billings District.  The site is located in Stillwater County approximately 
two miles southwest of the town of Columbus and three miles north of the town of Absarokee, 
Section 22, Township 3 South, Range 19 East (Figure 1).  Elevations within the assessment area 
range from approximately 3,382 to 3,387 feet above sea level.  The surrounding land uses 
include grazing, cropland and residential areas.  
 
The project was anticipated to create approximately 11 acres of wetlands within a conservation 
easement owned by Virginia K. Thompson.  Two dikes were constructed across a former channel 
of the Stillwater River to impound return irrigation water from the nearby Whitebird irrigation 
ditch.  Excavation was completed to reach groundwater flows from the adjacent Stillwater River.  
The two dikes were to create 3.79 acres of wetland behind Dike #1 and 6.90 acres of wetland 
behind Dike #2.  The mitigation activities were to impact approximately 3.77 acres of existing 
wetlands. 
 
The impoundments have standing water with depths ranging from 0-6 feet.  Outflow from the 
larger to the smaller impoundment is through a cattle guard/outflow device through the dike.  A 
similar device allows outflow through the second dike into a small stream connecting to the 
Stillwater River.  The site boundary is illustrated on Figure 2, Appendix A.   
 
 
2.0  METHODS 
 
2.1  Monitoring Dates and Activities 

 
The site was visited on the April 25, 2001 for a spring bird use survey and again on August 6, 
2001 to monitor the development of wetland functions, values and acreage.  All information 
contained within the Wetland Mitigation Site Monitoring Form (Appendix B) and 
macroinvertebrate samples were collected during the August visit.  Activities and information 
conducted/collected included: wetland delineation; wetland/open water boundary mapping; 
vegetation community mapping; vegetation transects; soils data; hydrology data; bird and 
general wildlife use; photograph points; macroinvertebrate sampling; GPS data points; functional 
assessment; and, maintenance needs of any bird nesting structures and inflow and outflow 
structures (non-engineering). 
 
2.2  Hydrology 
 
Wetland hydrology indicators were recorded using procedures outlined in the COE 1987 
Wetland Delineation Manual.  Hydrology data were recorded on the COE Routine Wetland 
Delineation Data Form (Appendix B) at each wetland determination point.   
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All additional hydrologic data were recorded on the mitigation site monitoring form (Appendix 
B).  The boundary between emergent vegetation and open water was mapped on the air 
photograph (Figure 3, Appendix A).  There are no groundwater monitoring wells within the 
assessment area.  
 
2.3  Vegetation 
 
General vegetation types were delineated on an air photograph during the site visit (Figure 3, 
Appendix A).  Coverage of the dominant species in each community type is listed on the 
monitoring form (Appendix B).  A comprehensive plant species list for the entire site was 
compiled and will be updated as new species are encountered.  Observations from past years will 
be compared with new data to document vegetation changes over time.  The assessment area is 
fenced and woody species were not planted on this site. 
 
Two (2) transects were established during the 2001 monitoring event to represent the range of 
current vegetation conditions.  These transects locations are shown on Figure 2, Appendix A.  
Percent cover for each species was recorded on the vegetation transect form within the 
monitoring form (Appendix B).  The transects will be used to evaluate changes over time, 
especially the establishment and increase of hydrophytic vegetation.  Transect ends were marked 
with metal fence posts and their locations recorded with the GPS unit.  Photos of each transect 
were taken during the site visit.  
 
2.4  Soils 
 
Soils were evaluated during the site visit according to the procedure outlined in the COE 1987 
Wetland Delineation Manual.  Soil data were recorded for each wetland determination point on 
the COE Routine Wetland Delineation Data Form (Appendix B).  The most current terminology 
used by NRCS was used to describe hydric soils. 
 
2.5  Wetland Delineation 
 
A wetland delineation was conducted within the assessment area according to the 1987 COE 
Wetland Delineation Manual.  Wetland and upland areas within the monitoring area were 
investigated for the presence of wetland hydrology, hydrophytic vegetation and hydric soils.  The 
information was recorded on the COE Routine Wetland Delineation Forms (Appendix B).  The 
indicator status of vegetation was derived from the National List of Plant Species that Occur in 
Wetlands: Northwest Region 9 (Reed 1988).  The wetland/upland and open water boundaries 
were used to calculate the wetland area developed at the Stillwater River wetland.  A pre-
construction wetland delineation report and map was completed by the MDT (Urban 1998) and 
is included in Appendix C.   
 
2.6  Mammals, Reptiles, and Amphibians  
 
Mammal, reptile, and amphibian species observations were recorded on the wetland monitoring 
form during each visit (Appendix B).  Indirect use indicators were also recorded including 
tracks, scat and burrows.  A comprehensive wildlife species list for the entire site was compiled 
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and will be updated as new species are encountered.  Observations from past years will be 
compared with new data to determine if wildlife use is changing over time. 
 
2.7  Birds  
 
Bird observations were recorded during the site visit according to the established bird survey 
protocol (Appendix D).  A general, qualitative bird list has been compiled using these 
observations.  Observations will be compared between years in future studies.   
 
2.8 Macroinvertebrates 
 
One (1) macroinvertebrate sample was collected during the site visit following the 2001 protocol 
(Appendix D).  Samples were preserved as outlined in the sampling procedure and sent to a 
laboratory for analysis.  The collections from the two (2) locations indicated on the map were 
mixed into one sample.  The approximate sampling locations are indicated on Figure 2, 
Appendix A. 
 
2.9  Functional Assessment 
 
A functional assessment form was completed for the site using the 1999 MDT Montana Wetland 
Assessment Method.  Field data necessary for this assessment were collected on a condensed 
data sheet included in the mitigation site monitoring form (Appendix B).  The remainder of the 
assessment was completed in the office.  Pre-construction functional assessments were 
completed by MDT and are included in Appendix C.   
 
2.10  Photographs  
 
Photographs were taken showing the current land use surrounding the site, the wetland buffer, 
the monitored area, and the vegetation transects (Appendix E).  A description and compass 
direction for each photograph were recorded on the wetland monitoring form. 
 
During the 2001 monitoring season, each photograph point was marked on the ground with a 
wooden stake and the location recorded with a resource grade GPS.  The approximate locations 
are shown on Figure 2, Appendix A.  All photographs were taken using a 50 mm lens.   
 
2.11  GPS Data 
 
During the 2001 monitoring season survey points were collected using a resource grade Trimble, 
Geoexplorer III hand-held GPS unit.  Points collected included: the beginning and end locations 
of the vegetation transects; photograph locations; bird box locations; and the jurisdictional 
wetland boundary.  In addition, during the August 2001 monitoring season survey points were 
collected at four (4) landmarks recognizable on the air photo for purposes of line fitting to the 
topography. 
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2.12  Maintenance Needs  
 
The condition of inflow and outflow structures, habitat enhancement structures or other 
mitigation related structures were evaluated.  Minor maintenance needs/recommendations can be 
found in Section 3.9.  This examination did not entail an engineering- level analysis. 
 
 
3.0  RESULTS 
 
3.1  Hydrology 
 
The Stillwater River wetland source of hydrology is groundwater form the river and irrigation 
return water from the nearby Whitebird irrigation ditch.  The historic river channel where the 
wetlands are located has been diked from receiving natural river flows over the last 30 years 
(Urban 1998).  Water is conveyed from the first to the second impoundment through a “beaver-
proofed” outflow device.  A similar device allows outflow through the second dike into a small 
stream connecting to the Stillwater River.   
 
During the August 6, 2001 assessment visit approximately 55% of the assessment area was 
inundated with 0-6 feet of standing water.  Water in the ponded areas was approximately six (6) 
inches below the high water mark.  Open water, or the area without emergent vegetation, is 
depicted on Figure 3, Appendix A.   
 
According to the Western Regional Climate Center, Columbus yearly precipitation totals for 
2000 (13 inches) and 2001 (11.5 inches) were 90 and 80 percent, respectively, of the total annual 
mean precipitation (14.3 inches) in this area. 
 
3.2  Vegetation 
 
Vegetation species identified on the site are presented in Table 1 and in the monitoring form 
(Appendix B).  Six (6) vegetation communities were mapped on the mitigation area map 
(Figure 3, Appendix A).  Community types (CT) 4, 5, and 6 are labeled on the map as high 
concentration areas of knapweed (CT 4), leafy spurge (CT 5), and submerged islands of dead 
cottonwood in the central areas of the pond (CT 6).  There are several areas of submerged 
(drowned) cottonwoods within the shallow open water areas northwest of the ponds that were not 
mapped; the main reason for mapping the dead cottonwoods within the central areas was to 
identify these isolated and observable areas on the aerial photo.  The Stillwater vegetation types 
include: Type 1, Typha latifolia.; Type 2, Carex spp./Typha latifolia; Type 3, Agropyron 
spp./Populus deltoides; Type 4, Centaurea maculosa; Type 5, Euphorbia esula; and, Type 6, 
dead Populus deltoides.  Dominant species within each community are listed on the monitoring 
form (Appendix B). 
 
The site has developed wetland vegetation along >50% of the open water periphery and along 
several shallow lobes or arms of water to the northwest side of the main impoundments.  This 
area is comprised of a forested overstory (largely cottonwoods), and emergent vegetation such as  
cattail, bulrush, rush, spiked rush, sedge, manna grass, and reed canary grass.  The assessment 
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area (AA) is fenced to exclude livestock however, dur ing the site visit on August 6, five (5) 
sheep were present within the AA and had evidently broken through the fence to graze. 
 
Table 1:  2001 Stillwater River Vegetation Species List 

Scientific Name Common Name Indicator Status 
Agropyron spp. Wheatgrass FAC- - UPL 
Agrostis alba Redtop FACW 
Cynoglossum officinale houndstongue FACU 
Bromus japonicus Japanese brome FACU 
Bromus inermis Smooth brome NI 
Carex aquatilis Water sedge OBL 
Carex nebrascensis Nebraska sedge OBL 
Cirsium arvense Canadian thistle FACU 
Dactylis glomerata orchard grass FACU 
Eleocharis acicularis Least spikerush OBL 
Eleocharis rostellata Beaked spikerush OBL 
Euphorbia esula leafy spurge NI 
Glyceria grandis Manna grass OBL 
Juncus balticus Baltic rush FACW+ 
Juniperus spp. Juniper -- 
Phalaris arundinacea reed canary grass FACW+ 
Phleum pratense timothy FAC- 
Poa spp. bluegrass FAC+-FACU 
Populus deltoids cottonwood FAC-FACW 
Salix exigua Sand bar willow OBL 
Scirpus validus Soft-stemmed bulrush OBL 
Symphoricarpos albus snowberry FACU 
Typha latifolia Cattail OBL 

 
The vegetation transect results are detailed in the monitoring form (Appendix B) and are 
summarized below.  Both transects are located on the northwest side of the impoundments.  
Transect 1 is located between the west impoundment (#1) and an open water/emergent area; the 
end of that transect is on the edge an inundated finger of water, however wetland vegetation was 
scant and considered incidental.  This transect will be lengthened in a northwest direction during 
the 2002 field season to monitor changes to the wetland within the shallow inundation areas.  
Transect 2 is located almost entirely in an upland area as a result of aerial photo placement prior 
to the field work.  The site has been determined inappropriate because it is in an area that will 
remain upland over time; the transect will be moved to the area of soil pits 1 and 2 during 2002 
to more efficiently represent changes in the wetland over time. 
 

Transect 1 
Start 

Vegetation Type 2  
(9’) 

Vegetation Type 3  
(36’) 

Total 
45’ 

End 
Transect 1 

Transect 2 
Start 

Vegetation Type 3  
(75’) 

Vegetation 
Type 2  

(2’) 

Total 
77’ 

End 
Transect 2 
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3.3  Soils 
 
The site was mapped as part of the Carter County Stillwater Soil Survey (USDA 1980).  The 
dominant soil on the site is mapped as the undifferentiated Lolo and Nesda soils, flooded (38).  
These soils are found on low stream terraces and flood plains.  Lolo is a very gravelly loam that 
is taxonomically classified as a Pachic Haploboroll and Nesda is a gravelly loam with the 
classification of Fluventic Haploboroll.  The Lolo-Nesda soil complex has four inclusions with 
only the “Larry” inclusion being hydric; neither component is hydric.  The “Larry” inclusion is 
typical of wooded terraces like the Stillwater site.  
  
Soils were sampled at two (2) wetland sample points (SP-1 and SP-2).  Soils at SP-1 (wetland) 
were greenish black (Gley 2.5/10Y) clay loam from 0-6 inches.  Below six (6) inches an 
impenetrable rock layer was encountered.  The soils at SP-2 (upland) were black (10YR 2/1) fine 
loams from 0-3 inches and very dark brown (10YR 3/2) sandy loams from 3-18 inches, which 
matches fairly closely to the Lolo series pedon description. 
 
3.4  Wetland Delineation 
 
The delineated wetland boundary is depicted on Figure 3, Appendix A.  The COE data forms 
are included in Appendix B.  Though the impoundments were constructed to be less than 6 feet 
deep, very little emergent vegetation has developed beyond the edge of the water or into the 
shallows.  The wetland boundary encompasses 8.49 acres of wetland in total with 6.54 acres of 
open water <6 feet deep included in that figure. 
 
3.5  Wildlife 
 
Wildlife species are listed in Table 2.  Activities and densities associated with these observations 
area are included on the monitoring form in Appendix B.  Observations included rabbit scat and 
recent beaver sign such as chewed and fallen trees.  In the past, beavers have caused problems at 
this site by damaging trees and altering the outflow.  Beaver numbers have been reduced through 
shooting and trapping, some trees have been fenced, and “beaver relievers” have been placed 
around the outflow structures.  Fencing appears to have successfully curtailed beaver impacts on 
trees and no beavers were observed during either visit; however the landowner reports that 
beavers are still common at the site.   

 
Ten (10) blue bird boxes were installed along the perimeter of the fence encompassing the 
wetland, all these boxes were in good condition.  Utilization of the boxes was evaluated during 
the both 2001 site visits.  Eight (8) of the ten (10) boxes were occupied by tree swallows or other 
unidentifiable birds in April and five (5) of the ten (boxes) were occupied by tree swallows in 
August.  No bluebirds were observed on site.   

  
A total of seven (7) wood duck boxes were reportedly installed; six (6) in the trees and one (1) 
on dike #2 (downstream end of wetland).  Only three (3) of these boxes were located during the 
April and August, 2001 visits and none were occupied.   
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Table 2.  Fish and Wildlife Species Observed on the Stillwater River Wetland Mitigation Site 
BIRDS 
 
American  Robin (Turdus migratorius)  
American Coot (Fulica americana)  
Belted Kingfisher (Ceryle alcyon) 
Black-capped Chickadee (Poecile atricapillus)  
Canada Goose (Branta canadensis)  
Downy Woodpecker (Picoides villosus)  
Green-winged Teal (Anas crecca) 
Killdeer (Charadrius vociferous)  
Mallard (Anas platyrhynchos)  
Mourning Dove (Zenaida macroura)  

 
 
Red-winged Blackbird (Agelaius phoeniceus)  
Sandhill Crane (Grus canadensis) 
Song Sparrow (Melospiza melodia)  
Spotted Sandpiper (Actitis macularia) 
Starling (Sturnus vulgaris)  
Tree Swallow (Tachycineta bicolor)  
Western Meadowlark (Sturnella neglecta) 
Willet (Catoptrophorus semipalmatus) 
Wood Duck (Aix sponsa) 
 

 
MAMMALS 
 
Beaver (Castor Canadensis)  
Rabbit (Lepus spp.) 

 
3.6  Macroinvertebrates 
 
The macroinvertebrate sampling results are included in Appendix B.  Rhithron, Inc. summarized 
the results as stated below. 
 
This analysis suggested sub-optimal biologic conditions at this site (Rhithron, Inc.).  The biotic 
index value was somewhat elevated, suggesting mildly impaired water quality, perhaps by warm 
temperatures and/or nutrients.  The sample was overwhelmed by the ubiquitous worm Nais 
variabilis, which was probably a neutral finding, but which may have skewed the bioassessment 
result, at least as far as water quality is concerned.  Taxa richness and the midge fauna were 
within expectations, suggesting ample available habitats.  
 
The sample taken from the east end of pond 1 was very warm and just downstream for an active 
grazing area.  Cattle and sheep are allowed to graze within the Whitebird ditch and the ponded 
area upstream of pond 1.  Excrement in these source waterways may be the cause of the impaired 
water quality.  It may be possible to fence out the small ponded area upstream of pond 1 and 
fence out part of the ditch system.  An offstream watering trough may also be a solution. 
 
3.7  Functional Assessment 
 
Completed functional assessment forms are included in Appendix B and summarized in Table 
3.  Pre-construction functional assessments were completed for the wetlands by the MDT (Urban 
1998) and results of that assessment are included in Table 3.  At that time of the pre-construction 
assessment, the wetland acreage was estimated as 3.77 acres and inc luded an “upper” 
impoundment (per L. Urban).  Though the wetland acreage observed during 2001 (8.49 acres) is 
not directly comparable, there is a definite increase in overall wetland acreage.  The functional 
assessment data indicate that there has been a net gain of 4.72 acres of wetland, including the 
open water component, and an overall increase in the rating from a Category III wetland in 1998 
to a Category II wetland in 2001.  The net functional units have gained 58.82 points as a result of 
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the mitigation efforts.  This increase in rating is due to the water storage potential of the site after 
construction modifications and the sediment/shoreline stabilization.   
 
Table 3:  Summary of 2001 Wetland Function/Value Ratings and Functional Points  at the Stillwater 

River Wetland Mitigation Project 

 
3.8  Photographs  
 
Representative photos taken from photo points and transect ends are included in Appendix E. 
 
3.9  Maintenance Needs/Recommendations  
 
All inflow and outflow structures were functioning satisfactorily.  Although seven (7) wood duck 
boxes were reportedly installed, only three were located.  Two of the wood duck boxes are in 
need of maintenance because they have partially or completely fallen out of the trees.  One of the 
boxes located near transect #2 is in an upland area approximately 100 feet from open water. 
 
The assessment area has been fenced to exclude livestock; however during both visits, sheep had 
crossed through the fence and were grazing within the wetland.  Impacts from grazing appear to 

Function and Value Parameters From the 1999 
MDT Montana Wetland Assessment Method 

Pre-construction 1998 Post-construction 2001 

 
Listed/Proposed T&E Species Habitat High (1.0) Moderate (0.80) 
 
MNHP Species Habitat Low (0.1) Moderate (0.7) 
 
General Wildlife Habitat Moderate (0.5) Moderate (0.7) 
 
General Fish/Aquatic Habitat High (0.8) Moderate (0.6) 
 
Flood Attenuation  Moderate (0.5) Moderate (0.6) 
 
Short and Long Term Surface Water Storage NA High (1.0) 
 
Sediment, Nutrient, Toxicant Removal Moderate (0.5) Moderate (0.6) 
 
Sediment/Shoreline Stabilization NA High (1.0) 
 
Production Export/Food Chain Support High (1.0) High (0.9) 
 
Groundwater Discharge/Recharge Low (0.1) High (1.0) 
 
Uniqueness Moderate (0.4) Moderate (0.5) 
 
Recreation/Education Potential Low (0.1) Low (0.3) 
 
Actual Points/Possible Points 5/10 8.7/12 
 
% of Possible Score Achieved 50% 73% 
 
Overall Category III* See Notes of Data Sheet II 
 
Total Acreage of Assessed Wetlands within Easement 3.77 8.49 ac 
 
Functional Units (acreage x actual points) 15fu 73.82 fu 
 
Net Acreage Gain NA 4.72 ac 
 
Net Functional Unit Gain  

 
58.82 fu 

Total Functional Unit “Gain”  58.82 fu 
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be minimal, however, repairs to the fence would prevent further impacts to this developing 
wetland. 
 
Management concerns regard the minor infestations of knapweed and leafy spurge (Figure 3); 
weed control in these isolated areas is recommended. 
 
3.10  Current Credit Summary 
 
Approximately 3.77 acres of wetland were impacted to create the Stillwater River impoundments 
(MDT 1998).  Using GPS surveying during delineation, the current gross wetland boundary was 
measured at 8.49 acres (Figure 3).  To be consistent with other reports, the Wetland Area 
information on Figure 3 subtracts 6.54 acres of open water [<6 feet deep] from the total wetland 
acreage to accurately illustrate the map areas. 
 
MDT anticipated creating 10.69 acres of wetland within a 15 to 20-acre conservation easement 
(MDT 1998).  The report does not state whether or not this includes enhancement of the 3.77 
acres affected by mitigation or if it is in addition to the existing acreage.  The mitigation efforts 
have thus far resulted in 80% of the creation goal (8.49 created/10.69 goal).   
 
In summary, the 2001 field data indicate a net gain of 4.7 acres of wetland / open water at the 
Stillwater River mitigation site, an overall increase in the functional rating from Category III 
wetland to a Category II wetland, and an increase of approximately 60 functional units in 2001.   
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BIRD SURVEY PROTOCOL 
 
The following is an outline of the MDT Wetland Mitigation Site Monitoring Bird Survey 
Protocol.  Though each site is vastly different, the bird survey data collection methods must be 
standardized to a certain degree to increase repeatability.  An Area Search within a restricted 
time frame will be used to collect the following data: a bird species list, density, behavior, and 
habitat-type use.  There will be some decisions that team members must make to fit the protocol 
to their particular site.  Each of the following sections and the desired result describes the 
protocol established to reflect bird species use over time.  
 
Species Use within the Mitigation Wetland: Survey Method 
Result:  To conduct a bird survey of the wetland mitigation site within a restricted period of time 
and the budget allotment.  

 
Sites that can be circumambulated or walked throughout. 
 
These types of sites will include ponds, enhanced historic river channels, wet meadows, and any 
area that can be surveyed from the entirety of its perimeter or walked throughout.  If the wetland 
is not uncomfortably inundated, conduct several “meandering” transects through the site in an 
orderly fashion (record the number and approximate location/direction of the transects in the 
field notebook; they do not have to be formalized or staked).  If a very small portion of the site 
cannot be crossed due to inundation, this method will also apply.  Though the sizes of the site 
vary, each site will require surveying to the fullest extent possible within a set time limit.  The 
optimum times to conduct the survey are in the morning hours.  Conduct the survey from sunrise 
to no later than 11:00 AM.  (Note: some sites may have to be surveyed in the late afternoon or 
evening due to time constraints or weather; if this is the case, record the time of day and include 
this information in your report discussion.)  If the survey is completed before 11:00 AM and no 
additions are being made to the list, then the task is complete.  The overall limiting factor 
regarding the number of hours that are spent conducting this survey is the number of budgeted 
hours; this determination must be made by site by each individual.   
 
In many cases, binoculars will be the only instrument that is needed to identify and count the 
birds using the wetland.  If the wetland includes deep water habitat that can not be assessed with 
binoculars, then a scope and tripod are necessary.  If this is the case, establish as many lookout 
posts as necessary from key vantage points to collect the data.   Depending on the size of the 
open water, more time may be spent viewing the mitigation area from these vantage points than 
is spent walking the peripheries of more shallow-water wetlands. 

 
Sites that cannot be circumambulated.   
 
These types of sites will include large-bodied waters, such as reservoirs, particularly those with 
deep water habitat (>6 ft) close to the shore and no wetland development in that area of the 
shoreline.  If one area of the reservoir was graded in such a way to create or enhance the 
development of a wetland, then that will be the area in which the ambulatory bird survey is 
conducted.  The team member must then determine the length of the shoreline that will be 
surveyed during each visit.      
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As stated above in the ambulatory site section, these large sites most likely will have to be 
surveyed from established vantage points.   

 
Species Use within the Mitigation Wetland: Data Recording 
Result:  A complete list of bird species using the site, an estimate of bird densities and associated 
behaviors, and identification of habitat use. 
 
1.  Bird Species List 
 
Record the bird species on the Bird Survey - Field Data Sheet using the appropriate 4- letter code 
of the common name.  The coding uses the first two letters of the first two words of the birds’ 
common name or if one name, the first four (4) letters.  For example, mourning dove is coded 
MODO and mallard is MALL.  If an unknown individual is observed, use the following protocol 
and define your abbreviation at the bottom of the field data sheet: unknown shorebird: UNSB; 
unknown brown bird (UNBR); unknown warbler (UNWA); unknown waterfowl (UNWF).  For a 
flyover of a flock of unknown species, use a term that describes the birds’ general characteristics 
and include the approximate flock size in parentheses; do not fill in the habitat column.  For 
example, a flock of black, medium-sized birds could be coded: UNBB / FO (25).  You may also 
note on the data sheet if that particular individual is using a constructed nest box.  
   
2.  Bird Density 
 
In the office, sum the Bird Survey – Field Data Sheet data by species and by behavior.  Record 
this data in the Bird Summary Table. 
 
3.  Bird Behavior 
 
Bird behavior must be identified by what is known.  When a species is simply observed, the 
behavior that it is immediately exhibiting is what is recorded.  Only behaviors that have discreet 
descriptive terms should be used.  The following terms are recommended: breeding pair 
individual (BP); foraging (F); flyover (FO); loafing (L; e.g. sleeping, roosting, floating with head 
tucked under wing are loafing behaviors); and, nesting (N).  If more behaviors are observed that 
do have a specific descriptive word, use them and we will add it to the protocol; descriptive 
words or phrases such as “migrating” or “living on site” are unknown behaviors.   
 
4.  Bird Species Habitat Use 
 
We are interested in what bird species are using which particular habitat within the mitigation 
wetlands.  This data is easily collected by simply recording what habitat the species was initially 
observed.  Use the following broad category habitat classifications: aquatic bed (AB - rooted 
floating, floating- leaved, or submergent vegetation); forested (FO); marsh (MA – cattail, bulrush, 
emergent vegetation, etc. with surface water); open water (OW – primarily unvegetated); scrub-
shrub (SS); and upland buffer (UP); wet meadow (WM – sedges, rushes, grasses with little to no 
surface water).  If other categories are observed onsite that are not suggested here, we will make 
a new category next year.   
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AQUATIC INVERTEBRATE SAMPLING PROTOCOL 
 
 
Equipment List 
 
• D-frame sampling net with 1 mm mesh.  Wildco is a good source of these. 
• Spare net. 
• 1-liter plastic sample jars, wide-mouth.  VWR has these: catalog #36319-707. 
• 95% ethanol: Northwest Scientific in Billings carries this. 
 
All these other things are generally available at hardware or sporting goods stores.  Make the 
labels on an ink jet printer preferably. 
• hip waders. 
• pre-printed sample labels (printed on Rite- in-the-Rain or other coated paper, two labels per 

sample). 
• pencil. 
• plastic pail (3 or 5 gallon). 
• large tea strainer or framed screen. 
• towel. 
• tape for affixing label to jar. 
• cooler with ice for sample storage. 
 
 
Site Selection 
 
Select the sampling site with these considerations in mind: 
• Select a site accessible with hip waders.  If substrates are too soft, lay a wide board down to 

walk on. 
• Determine a location that is representative of the overall condition of the wetland. 
 
 
Sampling 
 

Wetland invertebrates inhabit the substrate, the water column, the stems and leaves of 
aquatic vegetation, and the water surface.  Your goal is to sweep the collecting net through each 
of these habitat types, and then to combine the resulting samples into the 1- liter sample jar. 

Dip out about a gallon of water into the pail.  Pour about a cup of ethanol into the sample 
jar.  Fill out the top half of the sample labels, using pencil, since ink will dissolve in the ethanol. 

Ideally, you can sample a swath of water column from near-shore outward to a depth of 
approximately 3 feet with a long sweep of the net, keeping the net at about half the depth of the 
water throughout the sweep.  Sweep the water surface as well.  Pull the net through a vegetated 
area, beneath the water surface, for at least a meter of distance. 

Sample the substrate by pulling the net along the bottom, bumping it against the substrate 
several times as you pull. 
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This step is optional, but it gives you a chance to see that you’ve collected some 
invertebrates.  Rinse the net out into the bucket, and look for insects, crustaceans, etc.  If 
necessary, repeat the sampling process in a nearby location, and add the net contents to the 
bucket.  Remember to sample all four environments. 

Sieve the contents of the bucket through the straining device and pour or carefully scrape 
the contents of the strainer into the sample jar. 

If you skip the bucket-and-sieve steps, simply lift handfuls of material out of the 
sampling net into the jars.  In either case, please include some muck or mud and some vegetation 
in the jar.  Often, you will have collected a large amount of vegetable material.  If this is the case, 
lift out handfuls of material from the sieve into the jar, until the jar is about half full.  Please limit 
material you include in the sample, so that there is only a single jar for each sample. 

Top off the sample jar with enough ethanol to cover all the material in the jar.  Leave as 
little headroom as possible. 

It is not necessary to sample habitats in any specified order.  Keep in mind that disturbing 
the habitats prior to sampling will chase off the animals you are trying to capture. 

Complete the sample labels.  Place one label inside the sample jar and tape the other label 
securely to the outside of the jar.  Dry the jar before attaching the outer label if necessary.  In 
some situations, it may be necessary to collect more than one sample at a site.  If you take 
multiple samples from the same site, clearly indicate this by using individual sample numbers, 
along with the total number of samples collected at the site (e.g. Sample #3 of 5 total samples). 

Photograph the sampled site. 
 
 
Sample Handling/Shipping 
 
• In the field, keep collected samples cool by storing them in a cooler.  Only a small amount of 

ice is necessary. 
• Inventory all samples, preparing a list of all sites and enumerating all samples, before 

shipping or delivering to the laboratory. 
• Deliver samples to Rhithron. 
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GPS Mapping and Aerial Photo Referencing Procedure 

  
 
The wetland boundaries, photograph location points and sampling locations were field located 
with mapping grade Trimble Geo III GPS units.  The data was collected with a minimum of three 
positions per feature using Course/Acquisition code.  The collected data was then transferred to a 
PC and differentially corrected to the nearest operating Community Base Station.  The corrected 
data was then exported to ACAD drawings in Montana State Plain Coordinates NAD 83 
international feet. 
 
The GPS positions collected and processed had a 68% accuracy of 7 feet except in isolated areas 
of Tasks .008 and .011, where it went to 12 feet.  This is within the 1 to 5 meter range listed as 
the expected accuracy of the mapping grade Trimble GPS. 
 
Aerial reference points were used to position the aerial photographs.  This positioning did not 
remove the distortion inherent in all photos; this imagery is to be used as a visual aide only.  The 
located wetland boundaries were given a final review by the wetland biologist and adjustments 
were made if necessary. 
 
Any relationship of features located to easement or property lines are not to be construed from 
these figures.  These relationships can only be determined with a survey by a licensed surveyor. 
 
 



 

 

 
 
 
 
 
 
 
 

Appendix E 
 
 

REPRESENTATIVE PHOTOGRAPHS 
 
 
MDT Wetland Mitigation Monitoring 
Stillwater River 
Absarokee, Montana 
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