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Introduction 
The Northern Cheyenne Tribe hired Geum Environmental Consulting, Inc. (Geum) to review and 
critique portions of the Tongue River Railroad Draft Environmental Impact Statement (DEIS) 
prepared by the Office of Environmental Analysis (OEA) related to potential impacts to water 
resources and concerns related to the wetland analysis in the DEIS (OEA 2015).  The Northern 
Cheyenne Tribe specifically asked Geum to focus on impacts to plants in wetlands with cultural 
significance to the Tribe as these species were not addressed within the DEIS.   

Professional Experience and Credentials 
Karissa Ramstead has over five years of experience as a Wetland Ecologist working in Arizona, 
North Dakota, Idaho, and Montana.  In 2011, while working for the Montana Natural Heritage 
Program, she conducted over 70 wetland assessments in southeastern Montana in the Upper 
Tongue River watershed, Lower Tongue River watershed, Upper Little Missouri watershed, 
Boxelder Creek watershed, and O’Fallon Creek watershed.   

Tom Parker has more than 20 years of experience working in wetlands and riparian areas 
throughout Montana.  He has taught wetlands-related workshops for Montana Department of 
Environmental Quality (DEQ) and managed projects related to wetland assessment and 
restoration in the Yellowstone River and Missouri River watersheds, in addition to many 
watersheds in western Montana.  Tom is President and Principal Ecologist at Geum 
Environmental Consulting, Inc. 

Work Summary 
Geum evaluated the condition of wetlands and documented species of cultural significance along 
a section of the proposed Colstrip Alternative of the Tongue River Railroad.  Representative 
wetlands were evaluated using the Ecological Integrity Assessment (EIA) methodology 
developed by the Montana Natural Heritage Program (MTNHP 2015a) and the Montana 
Department of Transportation’s Montana Wetland Assessment Method (MWAM) (MDOT 
2008).  The results of these two wetland assessment methods were compared to identify key 
characteristics that influence the wetland rankings of each method and highlight key wetland 
functions or attributes that each method captures.  Geum compared the results of the EIA and 
MWAM assessments with wetland findings in the DEIS that used only the MWAM, and found 
that the MWAM assessments did not adequately capture the quality of wetlands that are found 
within the area along the proposed Colstrip Alternative.  The EIA assessments and associated 
plant species documentation also recorded several plant species with cultural significance to the 
Northern Cheyenne Tribe within wetlands and surrounding riparian and/or upland areas.  In 
further review of the DEIS, Geum identified concerns related to wetland mitigation as well as 
impacts to floodplains, surface hydrology, springs and seeps, and geomorphology.  This 
memorandum is organized as follows: 

 Critique of wetland assessment method used in the DEIS 
 Risks associated with wetland mitigation 
 Impacts on other water resources 
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Critique of Wetland Assessment Method used in the DEIS 

Assessment Locations 

Geum conducted wetland assessments within the area of the proposed Tongue River Railroad; 
Colstrip Alternative, and a small section of the Colstrip East Alternative, located in Rosebud 
County.  Field assessments occurred the week of July 13th, 2015.  Prior to the field visits, 
representatives from the Northern Cheyenne Tribe contacted landowners in these areas to gain 
permission to access properties and conduct wetland assessments.  Six landowners granted 
permission to conduct assessments on their property.  Ten sites were identified as potential 
locations for completing wetland assessments.  Geum visited the ten sites and found that five of 
these sites met criteria for further assessment.  Criteria to be considered for further assessment 
included being at least 0.1 acres in size and having wetland or other riparian ecological system 
characteristics.  Three of the five sites meeting criteria for further assessment were evaluated for 
this scope of work. 

Two of the assessed sites were located close to the proposed railroad route (McRae 01 and 
McRae 02).  The third site (Wells) is outside of the proposed right-of-way, but was selected for 
assessment because it was representative of riparian conditions occurring in other portions of the 
right-of-way that were not available for assessment.  Site descriptions for the three wetlands are 
provided in Attachment 1. 

The DEIS wetland assessments were for representative composite wetland profiles rather than 
specific wetland locations; and therefore, the assessments conducted by Geum did not attempt to 
re-assess any specific locations that were assessed by OEA for the wetland analysis in the DEIS.  
Instead, Geum selected representative sites capturing some of the wetland diversity in the 
watershed. 

Assessment Methods 

At all ten visited sites, Geum recorded a list of dominant vegetation species observed regardless 
of the riparian or wetland status of each site.  These species lists were compared to lists of 
culturally significant species provided by the Northern Cheyenne Tribe.   

At the three wetland sites selected for further evaluation, Geum conducted wetland assessments 
using two methods, the EIA developed by the MTNHP and the MWAM developed for the 
MDOT.  Both methods are briefly described below.  These three wetlands were assigned to an 
‘Ecological System’ as described by the MTNHP (MTNHP 2015b) as part of the EIA 
assessment.  Naming of the wetland sites, or assessment areas (AA), in this document uses the 
Ecological System name followed by a unique site code.   

Ecological Integrity Assessment 

The MTNHP EIA emphasizes the structure and function of the ecological system independently 
of human values (MTNHP 2015a).  The MTNHP EIA Level 2 assessment protocols use 
observable field indicators to evaluate general wetland condition in the context of ecological 
integrity, which is defined as “the structure, composition, and function of an ecosystem operating 
within the bounds of natural or historic range of variation” (WSDNR 2015).  The MTNHP EIA 
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metrics are rated and scaled along a gradient that compares the observed wetland condition to a 
reference standard that represents the natural or undisturbed state.  The numeric metric ratings 
are integrated to produce scores for four attributes: 1) Landscape Context, 2) Vegetation 
Structure, 3) Physicochemical, and 4) Hydrology (Table 1).  The scores for the four attributes are 
combined to produce an overall EIA score which represents the status of evaluated wetlands 
along a gradient of least disturbed conditions to highly degraded conditions (Table 2).   

Table 1.  Ecological Integrity Assessment (EIA) attributes and metrics (From MTNHP 2015a). 
Attribute Metric 

Landscape context 

Landscape connectivity 
Buffer length 
Buffer width  
Buffer condition 

Vegetation 

Relative cover of native plant species 
Relative cover of aggressive graminoids 
Relative cover of noxious plant species 
Herbaceous litter/woody debris accumulation 
Interspersion of plant zones 
Woody species establishment and regeneration 
Utilization of trees and shrubs 

Physicochemical 
Soil surface integrity 
Water quality: algae, plants, and turbidity 

Hydrology 

Water inputs 
Water outlets 
Hydroperiod 
Surface water connectivity 

 

Table 2.  Ranges of EIA scores and their associated definitions (From Newlon et al. 2013). 
EIA Score  Definition 
90-100 At or near expected reference standard 
80-89 Slight departure from reference standard 
70-79 Moderate departure from reference standard 
70 or less Severe departure from reference standard 
 

Montana Wetland Assessment Method 

The Montana Department of Transportation’s (MDOT) Montana Wetland Assessment Method 
(MWAM) was developed to support evaluating wetlands for highway and other linear projects 
(MDOT 2008).  It evaluates both functions and values of wetlands and Table 3 below 
summarizes the variables that are evaluated by the assessment method.  Some variables do not 
apply to all wetland types and may be rated as ‘Not Applicable’ or ‘NA’ and excluded from 
overall score calculations.  Other variables are evaluated for all wetland sites and must be 
included in the overall score calculations.  Table 4 provides criteria from MWAM for assigning 
wetland categories using the scores for the function and value variables. 
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Table 3.  Function and value variables from Montana Wetland Assessment Method (MDOT 2008). 
Function and Value Variables 
Listed/proposed threatened and endangered species habitat (a) 
Montana Natural Heritage Program species habitat (a) 
General wildlife habitat (a) 
General fish habitat 
Flood attenuation 
Short and long term surface water storage 
Sediment/nutrient/toxicant removal 
Sediment/shoreline stabilization 
Production export/food chain support (a) 
Groundwater discharge/recharge 
Uniqueness (a) 
Recreation/education potential (bonus points) 

a. Required variables to calculate overall wetland site scores. 
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Table 4.  Criteria for determine wetland categories from the MWAM (MDOT 2008). 

Wetland Category  Criteria 

Category I Wetland 

Listed/proposed threatened and endangered species habitat = 1, or 
Uniqueness =1, or 
Flood attenuation = 1 and #14.E.ii (a) = yes, or 
Percent possible score >80% 

Category II Wetlands 

Montana Natural Heritage Program species habitat = 1, or 
General wildlife habitat = 0.9 or 1, or  
General fish habitat = 0.9 or 1, or  
General wildlife habitat and General fish habitat rated as either ‘high’ or 
‘exceptional’, or  
Uniqueness = 0.9, or  
Percent possible score > 65% 

Category III Wetlands Criteria for Categories I, II, and IV not satisfied 

Category IV Wetlands 
Uniqueness rated as ‘low’, and  
Vegetated wetland component < 1 acre, and  
Percent possible score < 35% 

a. Ten or more acres of wetland in the AA are subject to flooding and man-made features which may be 
significantly damaged by floods are located within 0.5 miles downstream of the AA. 

 

Ecological Integrity Assessment Findings 

Resulting overall EIA scores for the three assessment areas (AAs) are shown in Table 5.  Field 
data forms showing the details of the individual metric ratings from the EIA are included in 
Attachment 2.  Formulas and scoring protocols used to calculate the EIA attribute scores from 
the metric ratings are included in Attachment 3. 

The three AAs were classified as the Northwestern Great Plains Floodplain, Western Great 
Plains Open Freshwater Depression, and Northwestern Great Plains Riparian ecological systems 
(MTNHP 2015c, MTNHP 2015d, and MTNHP 2015e).  All three of these ecological systems 
have a provisional state rank of S3 meaning they are potentially at risk, but may still be abundant 
in some areas (MTNHP 2015f).  The AA classified as the Northwestern Great Plains Riparian 
ecological system includes riparian, non-wetland habitat, but since the vegetation composition is 
representative of other similar riparian areas along the proposed Colstrip Alternative the results 
from this assessment are included in this report.   

The Northwestern Great Plains Floodplain (McRae_01) and the Western Great Plains Open 
Depression (McRae_02) AAs had overall EIA scores of 81 and 85 respectively, indicating slight 
departure from a reference standard wetland (Table 5).  The Northwestern Great Plains Riparian 
(Wells) AA had an overall EIA score of 71 indicating a moderate departure from a reference 
standard wetland (Table 5).   

Compared to previous EIA assessments in this region of Montana, these AAs fall in the middle 
to upper end of the range of wetland quality compared to reference standard conditions.  Level 2 
condition scores from field work completed by the MTNHP in 2011 found that for 67 wetlands 
assessed in this region of southeastern Montana, 7 (10.4%) scored at or near reference standard, 
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21 (31.3%) scored within the slight departure from reference standard, 26 (38.8%) fell within the 
moderate departure from reference standard, and 13 (19.4%) fell within severe departure from 
reference standard (Newlon et al. 2013). 

Table 5.  Wetland Conditional Scores using the MTNHP EIA. 

Assessment Area 

EIA Attribute Scores Final 
AA 
EIA 

Score 

Landscape 
Connectivity 

Score 

Vegetative 
Score 

Physicochemical 
Score 

Hydrological 
Score 

Northwestern Great Plains 
Floodplain (McRae_01) 90 77 75 83 81 

Western Great Plains Open 
Depression (McRae_02) 73 83 88 96 85 

Northwestern Great Plain 
Riparian (Wells) 43 65 75 100 71 

 

Montana Wetland Assessment Method Findings  

Table 6 below summarizes the findings of the MWAM assessments conducted for the three AAs.  
Data forms showing details of scoring for individual variables are included in Attachment 4.  The 
Northwestern Great Plains Floodplain (McRae_01) was rated as a Category II Wetland, which 
MWAM describes as “…more common than Category I wetlands, and are those that provide 
habitat for sensitive plants or animals, function at very high levels for wildlife/fish habitat, are 
unique in a given region, or are assigned high ratings for many of the assessed functions and 
values” (MDOT 2008).  The Western Great Plains Open Depression (McRae_02) and the 
Northwestern Great Plains Riparian (Wells) were rated as Category III wetlands, which MWAM 
describes as “…more common and generally less diverse than Category I and II wetlands.  They 
can provide many functions and values, although they may not be assigned high ratings for as 
many parameters as are Category I and II wetlands” (MDOT 2008).   
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Table 6.  Summary of wetland assessment findings conducted by Geum using MWAM (MDOT 2008). 

MWAM Function and Value Variables 

Northwestern 
Great Plains 
Floodplain 

(McRae_01) 

Western Great 
Plains Open 
Depression 
(McRae_02) 

Northwestern 
Great Plain 

Riparian (Wells) 

Listed/proposed threatened and 
endangered species habitat (a) 0.1 (L) 0 (L) 0 (L) 

Montana Natural Heritage Program 
species habitat (a) 0.7 (M) 0.5 (M) 0.5 (M) 

General wildlife habitat (a) 0.9 (H) 0.5 (M) 0.1 (L) 
General fish habitat 0.7 (M) NA NA 
Flood attenuation 0.7 (M) 0.5 (M) 0.5 (M) 
Short and long term surface water 
storage 0.8 (H) 0.9 (H) 0.7 (M) 

Sediment/nutrient/toxicant removal 0.9 (H) 0.9 (H) 0.8 (H) 
Sediment/shoreline stabilization 1 (H) NA NA 
Production export/food chain support (a) 1 (H) 0.7 (M) 0.2 (L) 
Groundwater discharge/recharge NA 0.7 (M) NA 
Uniqueness (a) 0.3 (L) 0.3 (L) 0.2 (L) 
Recreation/education potential (bonus 
points) 0.15 (H) NA NA 

Percent of Possible Points  7.35 of 10 = 73.5% 5 of 9 = 55.6% 3 of 8 = 37.5% 
Wetland Category Rating Category II Category III Category III 

a. Required variables to calculate overall wetland site scores. 

 

Comparison of Findings and Scores 

Table 7 below compares the MWAM ratings for the three wetlands Geum assessed to the 
MWAM ratings for similar wetland types reported in the Tongue River DEIS (Appendix M) 
(OEA 2015).  Table 8 compares scores between MWAM and the EIA for the three wetland sites 
evaluated by Geum.  Geum found the following five main critiques of the MWAM method 
which are discussed in the following sections: 

 The representative composite wetland assessments for broad wetland types in the DEIS 
miss characteristics of some wetland types such as depressional wetlands.   

 Different wetland assessment methods more accurately characterize some wetland 
functions as shown by the comparison of EIA hydrological scores and MWAM 
groundwater discharge and recharge. 

 The MWAM and the EIA evaluate wetlands using different attributes and therefore can 
result in the same wetlands being ranked higher or lower by the different methods. 

 Endangered Species Act (ESA) listed and candidate species along with Species of 
Concern (SOC) and their associated habitat have the potential to influence MWAM 
category rankings, but these species are less common in eastern Montana and more 
importantly, their primary habitat is not extensively documented in this portion of the 
state. 
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 Uniqueness related to wetland types also has the potential to influence MWAM category 
rankings, but unique wetland types referenced in the MWAM method are rare or do not 
occur in eastern Montana. 

 Cultural plants species are not documented by the MWAM assessment. 
 

Table 7. Comparison of MWAM wetland rankings from Geum’s assessment and the DEIS assessment of 
similar wetland types. 

Assessment Area 
Wetland 

Category Rating 
Geum 

Similar Wetland 
from DEIS 

Wetland 
Category Rating 

DEIS 
Northwestern Great Plains Floodplain 
(McRae_01) Category II Tongue River and 

Adjacent Wetland Category II 

Western Great Plains Open Depression 
(McRae_02) Category III PEM-Depressional Category III 

Northwestern Great Plain Riparian 
(Wells) Category III PEM-Riverine/ 

Riverine - Vegetated Category III 

 

Table 8.  Comparison of scores from the MWAM and MTNHP and descriptions of these category or 
condition that accompanies those scores.  
 Northwestern Great 

Plains Floodplain 
(McRae_01) 

Western Great Plains 
Open Depression 
(McRae_02) 

Northwestern Great 
Plain Riparian (Wells) 

MWAM Wetland 
Category Category II Category III Category III 

MWAM Category 
Description 
(MDOT 2008). 

More common than 
Category I wetlands, may 
provide habitat for 
sensitive plants or animals, 
function at high levels 
fish/wildlife habitat, may 
be unique in a given 
region, or receive high 
ratings for many functions 
and values.   

More common wetlands 
which are generally less 
diverse.  Provide many 
functions and values, but 
not as many as Category 
I or Category II 
wetlands.   

More common wetlands 
which are generally less 
diverse.  Provide many 
functions and values, but 
not as many as Category 
I or Category II 
wetlands.   

MTNHP EIA Score 81 85 71 
MTNHP Score 
Description 

Slight departure from 
reference standard 

Slight departure from 
reference standard 

Moderate departure from 
reference standard 

 

Differences in Characterization of Wetland Functions  

The overall MWAM wetland category ratings were the same as the ratings reported in the DEIS 
for the three wetland types included in this evaluation (Table 7).  However, some scores vary for 
the individual function and value variables between the assessments conducted by Geum and the 
assessments reported in the DEIS findings.  One notable difference, is the Western Great Plains 
Open Depression (McRae_02) AA for the groundwater discharge/recharge variable.  Appendix 
M of the Tongue River DEIS noted that depressional wetlands “do not significantly contribute to 
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groundwater discharge or recharge” and the representative composite Depressional Wetlands 
assessment in the DEIS rated this variable as ‘NA’ (OEA 2015).  While it is true that not all 
depressional wetlands in this area will provide groundwater recharge and discharge functions, 
the Western Great Plains Open Depression (McRae_02) AA is a spring fed wetland that 
contributes to groundwater discharge.   

Many of the metrics and variables included in the MWAM and EIA methods evaluate similar 
characteristics of wetlands, but some show different results or levels of resolution for similar 
characteristics such as groundwater discharge/recharge mentioned above.  The MWAM 
groundwater discharge/recharge variable is similar to the EIA documentation of wetland water 
sources and outlets that is part of the hydrological attribute.  For the Northwestern Great Plains 
Floodplain (McRae_01) and Northwestern Great Plain Riparian (Wells) AAs, the MWAM 
results were ‘NA’ for groundwater discharge/recharge because either indicators of groundwater 
discharge/recharge are not present or insufficient information is available to determine the status 
of groundwater discharge/recharge.  The EIA data for these AAs noted that the primary water 
source at the Northwestern Great Plains Floodplain (McRae_01) is alluvial storage/hyporheic 
flow and at the Northwestern Great Plain Riparian (Wells) AA it is precipitation; groundwater 
discharge is noted as another water source influencing the overall hydrology at both of these 
AAs.  The EIA results also indicate that hydrologic function at Northwestern Great Plains 
Floodplain (McRae_01) is a slight departure from reference condition (EIA score of 83 for 
hydrological attribute), while hydrologic function at Northwestern Great Plain Riparian (Wells) 
is at or near reference condition (EIA score of 100 for hydrological attribute) (Table5).  The 
MWAM incorporates other measures of water presence such as short- and long-term surface 
water storage, but this example demonstrates that an alternative wetland assessment method such 
as the EIA may provide more insight into different aspects of wetland function than the MWAM. 

 

Differences in Rankings and Results for the Same Wetlands 

The MWAM and the EIA evaluate wetlands using different attributes and therefore can result in 
the same wetlands being ranked higher or lower by the different methods.  The MWAM focuses 
on wetland functions and values.  The EIA emphasizes ecological integrity and evaluates the 
structure, composition and function of a wetland.  For example, using the MWAM wetland 
category ratings, McRae_01 scored higher than McRae_02 mainly due to MWAM’s stronger 
emphasis on wildlife habitat and its inclusion of more value-related factors such as recreational 
use.  Using the EIA scores, McRae_02 scored higher than McRae_01 because of the EIA 
methods’ greater emphasis on vegetation, physicochemical and hydrology attributes.   

At McRae 01, the landowner noted that golden eagle (Aquila chrysaetos) has used the area for 
nesting in the past.  Golden eagle is listed as a Species of Concern (SOCs), with a S3 status 
which resulted in McRae_01 being scored higher than McRae_02 for the MWAM variable 
relating to SOC habitat (MTNHP 2015g).  There was also substantial evidence of other wildlife 
use at McRae 01 such as presence of many bird species, tracks and game trails, giving this site a 
higher score for the MWAM variable general wildlife habitat.  The landowner also noted that 
McRae_01 is used for recreational activities such as fishing.   
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Using the EIA method, scores for vegetation, physicochemical, and hydrology attributes were 
higher for McRae_02 than they were for McRae_01.  For the vegetation attribute, no browse on 
woody species was noted, and visual evidence indicated that water quality was higher at 
McRae_02.  McRae_02 also has less hydrological alteration with only a small effects on 
hydrology due to a livestock water well.  The Tongue River Dam, which is upstream of 
McRae_01, has led to hydrological alterations including the reduction of inundation duration and 
magnitude.   

ESA Species and Species of Concern   

Endangered Species Act (ESA) listed or candidate species that have the potential to occur in 
Rosebud County include: Sprague’s pipit (Anthus spragueii), greater sage-grouse (Centrocercus 

urophasianus), yellow-billed cuckoo (Coccyzus americanus), whooping crane (Grus americana), 
and pallid sturgeon (Scaphirhynchus albus) (MTNHP 2015h, MTNHP 2015i, MTNHP 2015j, 
MTNHP 2015k, MTNHP 2015l).  The Tongue River DEIS MWAM wetland analysis assumed 
that wetlands along the Tongue River corridor have the potential to provide secondary habitat for 
whooping crane.  No other wetland types in the Tongue River DEIS analysis were assumed to 
provide habitat for the whooping crane (OEA 2015).  Available maps from the MTNHP and the 
U.S. Fish and Wildlife Service show whooping cranes occurring within portions of Rosebud 
County but the area included within the Colstrip Alternative is just outside the mapped potential 
distribution for this species (MTNHP 2015k, USFWS 2015).  The yellow-billed cuckoo has the 
potential to use riparian forests in eastern Montana, but there is only indirect evidence that this 
species has used areas within Rosebud County for breeding in the past (MTNHP 2015j).  The 
pallid sturgeon is documented to occur within the Yellowstone River, but not within the Tongue 
River in Rosebud County (MTNHP 2015l).  The two candidate species, Sprague’s pipit and 
greater sage-grouse are upland bird species that may only incidentally use wetland or riparian 
habitats (MTNHP 2015h, MTHNP 2015i).   

The MWAM ranks wetlands with documented primary habitat for ESA listed or candidate 
species as Category I wetlands regardless of ratings for other variables.  As noted above, only 
whooping crane or yellow-billed cuckoo may potentially utilize wetland or riparian habitats in 
Rosebud County, but primary or secondary habitat for these species is more likely to occur along 
large streams and rivers.  Most ESA listed or candidate species reported in Rosebud County do 
not use depressional wetlands, the second most common type of wetland in the DEIS study area, 
as their primary, secondary, or incidental habitat.   

Within Rosebud County, Species of Concern (SOC) (state rank of S1, S2, or S3, MTNHP 2015g) 
include: great plains toad (Anaxyrus cognatus), spiny softshell turtle (Apalone spinifera), veery 
(Catharus fuscescens), snapping turtle (Chelydra serpentine), black-billed cuckoo (Coccyzus 

erythropthalmus), blue sucker (Cycleptus elongatus), red-headed woodpecker (Melanerpes 

erythrocephalus), sauger (Sander canadensis), and plains spadefoot (Spea bombifrons), 
(MTNHP 2015l).  Of these, only Great Plains toad and plains spadefoot are likely to be found in 
depressional wetlands.  The remainder of these animal SOCs, will mostly be restricted to 
wetlands and riparian areas that are associated with larger streams and rivers (e.g. Tongue River, 
Rosebud Creek, Otter Creek).  Only two species of plants listed as SOCs within Rosebud County 
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are likely to occur in wetlands; persistent-sepal yellow-cress (Rorippa calycina) and heavy sedge 
(Carex gravida) (MTNHP 2015m).  Persistent-sepal yellow-cress has not been observed for over 
30 years and potentially has only 4 known observations (MTNHP 2015n).  Heavy sedge is 
documented as occurring in very few sites in eastern Montana (MTNHP 2015o).   

Wetlands with documented primary habitat for SOCs are automatically ranked as Category II by 
MWAM, regardless of scores for other variables.  Identifying wetlands or other ecosystems that 
are providing habitat is important for species protection, particularly in the context of 
infrastructure projects with regulatory oversight.  However, the following factors contribute to 
wetlands being assessed by the MWAM method potentially being undervalued in eastern 
Montana: 1) relatively few ESA and SOC species occur in Rosebud County; and 2) documented 
primary habitat for these species is not widely available or documented within Rosebud County.  
Because of these reasons, MWAM scores eastern Montana wetlands low for species and habitats 
deemed important by federal and state agencies and programs; however, MWAM does not place 
equal weight on the presence of other, non-listed species and habitats that may be important to 
the Northern Cheyenne Tribe. 

Uniqueness 

Newlon and others (2013) note that aquatic resources, which includes wetlands, make up less 
than one percent of the total land area in southeastern Montana.  This suggests that wetlands are 
a unique feature within the southeast Montana landscape; however, there are also some wetland 
types that are more unique than others.   

Unique wetland types referenced in MWAM include “fens, bogs, warm springs, mature (older 
than 80 years) forested wetland, or wetland plant associations listed as S1 by the MTNHP” 
(MDOT 2008).  To receive a high score for uniqueness using MWAM, one of these types must 
be present with low disturbance conditions in the wetland.  The eastern Montana climate and 
landscape does not typically support fens, bogs, warm springs, or mature (older than 80 years) 
forested wetland (MTNHP 2015p, MTNHP 2015q, MTNHP 2015r, MTNHP 2015s, MTNHP 
2015t, MTNHP 2015u).  Wetland plant associations listed as S1 by the Montana Natural 
Heritage Program are also rare in eastern Montana (MTNHP 2015u).   

The DEIS definition of unique wetlands includes “any wetland that is very low in abundance, 
completely undisturbed and intact, and extremely difficult to replace” (OEA 2015).  This latter 
portion of the definition of being ‘undisturbed and intact’, broadens criteria for unique wetlands, 
but this is not an inclusive definition for unique wetlands in eastern Montana.  Historic land use 
has relied heavily on agriculture and ranching, creating a landscape where few areas are in 
pristine condition, and most wetlands in eastern Montana have at least some level of disturbance.  
Using the DEIS definition of uniqueness, wetlands in eastern Montana will almost always be 
given a low score for this variable using the MWAM method based on disturbance conditions in 
the wetlands.   

There are wetlands in this area of eastern Montana that could be considered unique outside of the 
context of the DEIS definition.  For example, in 2011 Newlon and others (2013) found few 
wetlands with little or no hydrologic alteration; therefore, wetlands without hydrologic alteration 
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could be considered unique in the context of eastern Montana.  Other wetland types that could be 
considered unique include spring- and seep-fed wetlands that tend to have fewer non-native plant 
species and generally higher species diversity compared to non-spring fed wetlands in this region 
(Karissa Ramstead, personal observation).  Springs and seeps are also important to the 
maintenance of base flows of many streams and rivers and these inputs can be even more 
important in arid regions such as eastern Montana (MT DEQ 2015a).  In addition, springs and 
seeps are culturally significant to many Native American tribes including the Northern Cheyenne 
Tribe.  The Montana Department of Environmental Quality (2015b) indicates that naturally 
occurring saline wetlands that occur in eastern Montana are unique and have the potential to 
support rare species adapted to saline conditions.   

Cultural Plant Species 

One concern with the MWAM methodology is that is does not require the documentation of 
plant species which may include cultural plant species.  Although the MTNHP EIA was not 
developed to document species of cultural significance, the Level 2 assessment does require that 
dominant plant species within different plant zones be recorded.  Species that are recorded in the 
field can then be compared to cultural species lists.  Geum did this for the 10 sites visited for this 
evaluation at the request of the Northern Cheyenne Tribe.  Within the three wetland assessment 
areas cultural species that were observed included: boxelder, western yarrow (Achillea 

millefolium), common spikerush, green ash, field mint (Mentha arvensis), wild bergamont 
(Mondarda fistulosa), plains cottonwood, chokecherry, curly dock (Rumex crispus), and sandbar 
willow.  In areas that were visited but not assessed, cultural species observed included: boxelder, 
big sagebrush (Artemisia tridentata), silver sage (Artemisia cana), showy milkweed (Asclepias 

speciosa), American licorice (Glycyrrhiza lepidota), junegrass (Koeleria macrantha), breadroot 
(Pediomelum sp.), chokecherry, and plains cottonwood.   

Risk Associated with Wetland Mitigation 
Risks to wetland integrity should be considered as part of a wetland mitigation effort as well as 
risks to surrounding areas outside of the extent of direct impacts within the proposed railroad 
right-of-way. 

Soil disturbance associated with constructing the rail line and access roads will be ideal for non-
native species invasion including noxious weeds.  These invasions have the potential to extend 
beyond the right-of-way into wetland and riparian areas near the proposed rail line.  Non-native 
and noxious weed species also pose a threat to cultural species that may be present in both 
wetlands and surrounding uplands.  Therefore, a rigorous noxious and nuisance species 
management program should be in place prior to construction.   

From Geum’s experience designing wetland restoration projects since 2003, it is important to 
point out that a less direct, but more significant, risk stems from the idea that natural wetland 
systems develop over many years and not all years have conditions appropriate to support native 
species establishment.  A linear transportation project is constructed over a relatively short 
period of time during which all the disturbance takes place.  Natural wetlands can also develop 
as a result of disturbances such as floods or other geomorphic change, but these disturbances are 
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localized and do not all occur at the same time.  These disturbances create diversity in wetland 
type, hydrology, plant species, and other wetland functions.  A linear transportation project 
constructed during a compressed time period will result in more homogeneous wetlands than if 
these wetlands developed over the course of natural disturbance cycles.  The risk in this is that a 
series of drought years might follow the project and potential wetland sites might be colonized 
by weedy species that tolerate a wide range of conditions.  Rarer (and perhaps culturally 
important) species may be precluded under this scenario.  Because of this, any wetland 
mitigation program should include provisions for actively managing plant species composition in 
wetlands beyond the five year period usually required by permitting agencies. 

Impacts on Other Water Resources 
Other water resources that could potentially be affected by the proposed project include 
floodplains, ephemeral drainages, springs and seeps.  The DEIS states: “Therefore, OES’s 
assumption that the entire right-of-way would be disturbed likely overestimated the actual 
floodplain impacts” (OEA 2015).  While it may be true that all floodplains within the right of 
way will not be disturbed, it is also true that disturbance to floodplains will not be limited to the 
right-of-way.  Permanent structures such as earthen dikes, or other structures associated with rail 
lines, have the potential to disconnect floodplains from the river or stream.  This can 
significantly alter the hydrology of the floodplain with the likely impact of drying sections of the 
floodplain and potentially impacting cottonwood forests and other riparian vegetation 
communities on those floodplains.  This alteration can also affect downstream flooding by 
decreasing flood attenuation on the floodplains.  Potential effects from increased flooding 
include increased bank migration rates on private land and damage to infrastructure. 

The proposed rail line will bisect several intermittent and ephemeral streams.  Currently no data 
are presented in the DEIS quantifying flow inputs from these drainages to Otter Creek, Rosebud 
Creek, and the Tongue River.  For example, looking at aerial imagery the proposed Colstrip 
Alternative will bisect 10 ephemeral or intermittent drainages, that flow into Greenleaf Creek 
which is a tributary of Rosebud Creek.  According to the DEIS none of these smaller intermittent 
and ephemeral streams have gauge data so it is unknown how much flow these tributaries 
contribute to Greenleaf Creek’s hydrology.  The DEIS mentions the use of culverts or bridges for 
some drainages but does not specify which drainages will have culverts or bridges.  Criteria for 
placing culverts and bridges should be described in more detail to more thoroughly understand 
the potential level of impact these structures may have on the hydrological inputs to larger 
streams and rivers in the potentially affected watersheds.   

As noted earlier, springs have cultural significance to the Northern Cheyenne Tribe and some 
wetlands are supported by springs and seeps.  Springs and seeps can also contribute to 
maintaining base flows in rivers and streams.  Therefore, potential impacts to springs from 
construction-related activities such as excavation, fill placement and blasting are important to 
consider.  Along the proposed Colstrip and Colstrip East Alternatives, two springs are 
documented by the USGS National Hydrography Dataset (USGS 2015) and of the Western Great 
Plains Open Depression (McRae_02) AA evaluated for this scope of work includes an unnamed 
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spring that not documented in the USGS National Hydrography Dataset.  Currently, there is little 
reference to impacts to springs and seeps within the DEIS.   

Historically Rosebud Creek has migrated across its floodplain, as evidenced by multiple oxbows 
and old channel scars that are visible on aerial imagery.  Placing a new culvert or bridge over the 
channel would limit future migration of the channel.  Potential consequences of limiting channel 
migration include, but are not limited to, stream incision or downcutting, increases in stream 
velocity from stream channelization (i.e., straightening of stream), and reduction in energy and 
processes such as overbank flooding that transfer nutrients to the floodplain and support 
regeneration of riparian vegetation.  Channel migration is a necessary process that rejuvenates 
the riparian zone and its associated wetlands by creating areas of exposed sediment where 
seedlings of native trees and shrubs such as cottonwood, boxelder, green ash and chokecherry 
can establish.    

Summary and Conclusions 
 The representative composite wetland assessments for broad wetland types in the DEIS 

misses characteristics of some wetland types. 
 Different wetland assessment methods such as the EIA are more appropriate in the 

context of eastern Montana as they will more accurately characterize some wetland 
functions than the MWAM. 

 Endangered Species Act (ESA) listed and candidate species along with Species of 
Concern (SOC) are less common in this area of eastern Montana and their infrequency or 
absence has the potential to influence MWAM category rankings.  

 The definition of uniqueness used by the DEIS has the potential to influence MWAM 
category rankings because wetland types referenced in the MWAM method are rare or do 
not occur in eastern Montana. 

 Cultural plants species are not adequately documented by the MWAM assessment.  Since 
MWAM does not document plant species outside of noting nuisance species, populations 
of culturally significant plant species which are less common such as spotted Joepye-
weed (Eupatoriadelphus maculatus), sweetgrass (Hierochloe odorata), and Nevada 
bulrush (Scirpus nevadensis) may have been missed during wetland assessments 
conducted by OEA.  Other wetland assessments, such as the EIA, do document plant 
species and therefore are more appropriate to capture species of cultural significance.    

 Soil disturbance from construction of the rail line will result in areas that are highly 
susceptible to invasion from non-native plants and noxious weeds which can pose threats 
to native species and species of cultural significance.   

 Wetlands develop over an extended period of time on a landscape from small localized 
disturbances.  These disturbances (floods, fires, landslides or slumps, extreme climate 
years, etc.) create diversity in wetland type, hydrology, plant species, and other wetland 
functions.  A linear transportation project constructed during a compressed time period 
will result in more homogeneous wetlands than if these wetlands developed over the 
course of natural disturbance cycles.  Therefore, active wetland restoration followed by 
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extended monitoring will be necessary to achieve wetland restoration and mitigation 
objectives. 

 Disturbance to floodplains will not be limited to the right-of-way, and changes to 
hydrology on these floodplains may result in negative impacts such as increased 
downstream flooding. 

 Ephemeral and intermittent streams may potentially contribute large inputs to streams 
downstream, yet little is understood about the inputs and impacts to these ephemeral and 
intermittent stream along the proposed rail line.  

 Impacts to springs were not adequately addressed in the DEIS. 
 The construction of the rail line may impact channel migration zones altering important 

riparian ecological process. 

Based on these conclusions, we recommend that the DEIS be modified to characterize wetlands 
using a method that better captures ecological integrity and function such as the Montana Natural 
Heritage Program’s EIA.  Potential impacts to cultural plant species in wetlands should be 
discussed, and the presence of these species could be better documented in wetlands using a 
method such as the EIA.  The DEIS should describe risks from weed invasion and include 
mitigation measures to limit weeds.  Wetland restoration and mitigation contemplated in the 
DEIS should be described in more detail, and should include a monitoring and adaptive 
management framework of sufficient detail and duration to make sure post-project wetlands are 
similar in composition and function to pre-project wetlands.  Ephemeral/intermittent streams and 
springs should be documented and their flow contributions should be estimated.  In general, a 
more comprehensive focus on water-related ecosystem processes would help clarify potential 
impacts to wetlands and any culturally important species that are associated with wetlands. 
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Northwestern Great Plains Floodplain (McCrae_01) 

The assessment area (AA) is a wetland fringe that is approximately 2 acres in size within a larger 
riparian floodplain area of the Tongue River (Figure A-1).  The AA is classified as riverine 
hydrogeomorphic class (Johnson 2005).  Cowardin classes and water regimes present in the AA 
include: Palustrine Scrub-Shrub Seasonally Flooded (65%), Palustrine Scrub-Shrub Temporarily 
Flooded (25%), and Palustrine Emergent Seasonally Flooded (10%) (Cowardin et al. 1979).  
Two patch types (i.e., features within a wetland that increase the structural complexity and can 
perform important ecological functions) are present: open water-river (1-2%), and a backwater 
channel (10-25%). 

According to the landowner the AA looks completely different today than it did prior to the 2012 
Ash Creek Fire Complex that burned approximately 250,000 acres of ponderosa pine, sagebrush 
steppe, and grasslands in this area.  Grazing appears to be limiting many shrubs, grasses, and 
sedges in the AA from growing much past 15cm-20cm in height.  Despite the fire in 2012, there 
is a strip of buffaloberry (Shepherdia argentea) and chokecherry (Prunus virginiana) that have 
little to no fire scar tissue on trunks or branches.  Plains cottonwood (Populus deltoides) 
recruitment is occurring on a low elevation surface immediately adjacent to the stream channel.  
The surrounding uplands are characterized as Great Plains Ponderosa Pine Woodland and 
Savanna (MTNHP 2015v).  Observed signs of animal use while conducting the assessment 
included: antelope, beaver and cattle tracks; an unidentified skull; unidentified bivalve mollusks; 
and observations of two northern leopard frogs, several bird species, and macroinvertebrate 
species (Figure A-2).   

 
Figure A- 1.  Overview of McRae_01 classified as the Northwestern Great Plains Floodplain Ecological 
System. 
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Figure A- 2.  Signs of animal presence observed at McRae_01, including: unidentified skull (top left), 
unidentified bivalve mollusks (top right), northern leopard frog (bottom left), and beaver tracks (bottom 
right).  
 

The AA contains hydrologic zones that support different plant communities.  The majority of the 
AA is one to two feet above the river’s current water elevation, and the remainder is 
approximately two to four feet above the current water elevation (25% of the AA).  The lower 
elevation zone supports a scrub shrub vegetation community dominated by sandbar willow (Salix 

exigua) with a small fringe of graminoids along the river channel that includes: three-squared 
bulrush (Schoenoplectus pungens), prairie cordgrass (Spartina pectinata), common spikerush 
(Eleocharis palustris), reed canarygrass (Phalaris arundinacea), and creeping bentgrass 
(Agrostis stolonifera).  Evidence of browse was noted on most plants in this zone.  

The higher elevation zone is approximately 15 to 20 feet from the edge of channel and is 
dominated by buffaloberry, chokecherry, and green ash (Fraxius pennyslvanica).  Table A-1 
provides a summary of the dominant species and their average percent cover.   
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Figure A- 3.  Overview of vegetation communities within McRae_01. 
 
Table A- 1.  Details of species observed at the McRae_01 AA. 
Plant 
Zone 

Stratum Scientific Name Common Name Height 
(meters) 

Average 
Cover (%) 

Plant 
Zone 1 

Herbaceous 

Agrostis stolonifera creeping bentgrass <0.5m 7.5 
Alisma triviale northern water-plantain <0.5m 0.5 
Carex sp. sedge <0.5m 17.5 
Cirsium arvense Canada thistle <0.5m 0.5 
Eleocharis palustris* common spikerush <0.5m 3.5 
Mentha arvensis* field mint <0.5m 1.5 
Phalaris arundinacea reed canarygrass <0.5m 7.5 
Populus deltoides* plains cottonwood <0.5m 1.5 
Rumex crispus* curly dock <0.5m 1.5 
Schoenoplectus pungens three-squared bulrush <0.5m 7.5 
Spartina pectinata prairie cordgrass <0.5m 17.5 
Symphyotrichum sp. aster sp. <0.5m 1 

Shrub 

Rosa woodsii Wood’s rose <0.5m 3.5 
Salix exigua* sandbar willow 0.5-1m 37.5 
Symphoricarpos 

occidentalis 
western snowberry <0.5m 1 

Plant 
Zone 2 

Herbaceous 

Arctium minus lessor burdock <0.5m 1.5 
Asparagus officinalis asparagus <0.5m 1 
Cirsium arvense Canada thistle 0.5-1m 7.5 
Geum sp. avens <0.5m 1 
Monarda fistulosa* wild bergamont 0.5-1m 1.5 

Shrub 

Prunus virginiana* chokecherry 2-5m 17.5 
Rosa woodsii Wood’s rose <0.5m 17.5 
Shepherdia argentea silver buffaloberry 2-5m 62.5 
Symphoricarpos 

occidentalis 
western snowberry <0.5m 37.5 

Tree Fraxinus pennsylvanica* green ash 5-10m 17.5 
*Denotes species of cultural significance to the Northern Cheyenne Tribe 
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Soil textures at McRae_01 range from sandy clay loam to loamy sand (Figure A-4, Table A-2, 
and Table A-3).  An observed hydric soil indicator included redoximorphic features along pore 
linings within 5-10% the upper soil layers.  Organic material in soils from both plant zones 
included charred vegetation from the 2012 fire that appeared to be mixed into soil profile from 
livestock use.  Soils show signs of pugging related to livestock use. 

            
Figure A- 4.  Soil profile from Plant Zone 1 (left photo) and Plant Zone 2 (right photo) at McRae_01.  
 

Table A- 2.  Soil characteristics observed at Plant Zone 1 at McRae_01. 

Soil 
Layer 

Depth 
(cm) Soil Texture 

Soil 
Matrix 
Color 

Redox 
Concentration 

Color 

Redox 
concentration 

(%) 

Redox 
concentration 

Type 
1 0-35 sandy clay loam 2.5Y 3/2 7.5YR 4/6 10 Pore linings 
2 35-60+ sandy clay loam 2.5Y 4/1 7.5YR 3/4 5 Pore linings 
 

Table A- 3.  Soil characteristics observed at Plant Zone 2 at McRae_01. 

Soil 
Layer 

Depth 
(cm) Soil Texture 

Soil 
Matrix 
Color 

Redox 
Concentration 

Color 

Redox 
concentration 

(%) 

Redox 
concentration 

Type 
1 0-16 sandy clay loam 10YR 3/2    
2 16-42+ sandy clay loam 2.5Y 4/3 7.5YR 5/6 5 Pore linings 
3 45-52+ loamy sand 2.5Y 4/3 7.5YR 4/6 5 Pore linings 
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Western Great Plains Open Freshwater Depression (McRae_02) 

The assessment area (AA) is 1.03 acres in size and is a portion of a larger, spring-fed 
depressional wetland (Figure A-5).  The unnamed spring consists of a small distinct channel with 
a few pools within the larger wetland.  The AA is classified as a slope hydrogeomorphic class 
(Johnson 2005).  Cowardin classes and water regimes include: Palustrine Emergent Seasonally 
Flooded (65%), Palustrine Emergent Saturated (30%), and Palustrine Aquatic Bed Semi-
permanently Flooded (5%) (Cowardin et al. 1979).  Three patch types are present: open water-
pools (1-2%), open water-small rivulet (5-10%), and adjacent or onsite springs/seeps (50-75%). 

A livestock watering well at the downhill extent of the AA is fed by the spring through piping 
inserted into the slope.  Water appears to continually overflow from the well into the wetland.  
This well only slightly impounds inputs to down-gradient portions of the wetland.  An 
herbaceous upland zone surrounds the wetland and is dominated by Kentucky bluegrass (Poa 

pratensis) with several non-native forbs including: Canada thistle (Cirsium arvense), field 
bindweed (Convolvulus arvensis), and small tumble mustard (Sisymbrium loeselii).  Adjacent 
forested uplands are classified as Great Plains Ponderosa Pine Woodland and Savanna (MTNHP 
2015v).  Much of this area burned during the 2012 Ash Creek Fire Complex killing most of the 
ponderosa pine (Pinus ponderosa) in the surrounding area, leaving only burnt snags (MTNHP 
2015e).  Wildlife observations during the assessment included: unidentified frogs, red-winged 
black birds (Agelaius phoeniceus), and northern flickers (Colaptes auratus).  Vole burrows were 
also observed along the fringe of the wetland area.  Evidence of large ungulates use (most likely 
cattle) was also observed and included trampled areas from animals bedding down and worn 
paths bordering both sides of the wetland.    

 

 
Figure A- 5.  Overview of McRae_02, classified as a Western Great Plains Freshwater Open Depression 
Ecological System. 
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Three wetland plant communities with distinct boundaries correspond to elevation changes 
within the depression in relation to the channel.  Plant Zone 1 includes lower areas where the 
influence of channel overbank flow and seasonal flooding is most prevalent.  Within Plant Zone 
1, the pools and some of the channel is dominated by lessor duck-weed (Lemna minor).  The 
remainder of Plant Zone 1 is dominated by soft-stemmed bulrush (Schoenoplectus 

tabernaemontani).  Plant Zone 2 is one to three feet higher in elevation on either side of the 
channel and is dominated by three-squared bulrush with patches of foxtail barley (Hordeum 

jubatum) on the outsides of this plant zone.  Plant Zone 3 is near the spring source and dominate 
vegetation includes smooth scouring-rush (Equisetum laevigatum) and clustered field sedge 

(Carex praegracilis).  Table A-4 provides a summary of the dominant species and their average 
percent cover.   

Table A- 4.  Details of species observed at the McRae_02 AA. 
Plant 
Zone Stratum Scientific Name Common Name Height 

(meters) 
Average 

Cover (%) 

Plant 
Zone 1 

Herbaceous 

Eleocharis palustris* common spikerush <0.5 7.5 
Epilobium sp. willow herb <0.5 1 
Juncus torreyi Torrey’s rush <0.5 7.5 
Rumex stenophyllus narrowleaf dock 0.5-1m 1 
Schoenoplectus pungens three-squared bulrush 0.5-1m 17.5 
Schoenoplectus 

tabernaemontani 
soft-stemmed bulrush 0.5-1m 62.5 

Submerged-
Floating Lemna minor lessor duckweed <0.5 7.5 

Plant 
Zone 2 Herbaceous 

Carex praegracilis clustered field sedge <0.5 17.5 
Hordeum jubatum foxtail barley <0.5 7 
Poa pratensis Kentucky bluegrass <0.5 4 
Schoenoplectus pungens Three-squared bulrush 0.5-1m 8 
Symphyotrichum falcatum white prairie aster <0.5 4 
UNKNOWN GRAMINOID  <0.5 4 

Plant 
Zone 3 Herbaceous 

Carex praegracilis clustered field sedge <0.5 7 
Equisetum laevigatum smooth scouring-rush <0.5 8 
Poa pratensis Kentucky blue-grass <0.5 6 

*Denotes species of cultural significance to the Northern Cheyenne Tribe 
 

McRae_02 has clay soils.  Hydric soil indicators include a depleted matrix with manganese 
redoximorphic concentrations that comprises 40% of the soil matrix in layer 2 (Table A-5).  Soils 
were saturated to the surface during the assessment visit.  

Table A- 5.  Soil characteristics observed at Plant Zone 1 at McRae_02. 
Soil 

Layer 
Depth 
(cm) 

Soil 
Texture 

Soil Matrix 
Color 

Redox 
Concentration 

Color 

Redox 
concentration 

(%) 

Redox 
concentration 

Type 
1 0-12 clay 10YR 2/2 -- --  
2 12-69+ clay 2.5YR 4/1 N 2.5/1 40 soft masses 
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Northwestern Great Plains Riparian (Wells) 

The assessment area (AA) is 1.97 acres in size and includes a portion of a larger riparian area 
along an abandoned reach of the Rosebud Creek channel (Figure A-6).  The AA includes a short 
reach of Rosebud Creek where the former channel once connected, but a natural levee now 
separates the former channel from the current channel.  The AA is classified as a depressional 
hydrogeomorphic class (Jones 2005).  Because the AA is riparian rather than wetland Cowardin 
Classifications were not used, but instead classification developed for riparian mapping by the 
United States Fish and Wildlife Service was used (USFWS 2009).  Vegetation classes for 
vegetated portions of the AA include: Riparian Forested (25%) and Riparian Emergent (75%) 
(USFWS 2009).  Three patch types are present: open water-river/stream (2-5%), open water-
oxbow/backwater channel (25-50%), bank slumps or undercut bank in channel or along shore (2-
5%). 

Much of the AA is riparian rather than wetland because it no longer has a hydrologic connection 
to Rosebud Creek along the portion of abandoned channel.  However, the AA was still evaluated 
because it is representative of riparian vegetation communities found along Rosebud Creek.  
Within the AA, a one to two foot wetland fringe occurs along on the banks of Rosebud Creek 
and transitions to the natural levee that separates the current channel from the former channel.  
The abandoned channel portion of the AA is dominated by shrub vegetation.  Agricultural fields, 
Rosebud Creek Road and a horse paddock occur immediately adjacent to the Rosebud Creek 
riparian area in the AA.   

 
Figure A- 6.  Overview of Wells, classified as a Northwestern Great Plains Riparian Ecological System. 
 

Plant Zone 1 at Wells includes the natural levee between Rosebud Creek and the abandoned 
channel.  This area is dominated by reed canarygrass, but there is a small wetland fringe along 
the creek where sedges (Carex sp.), soft-stem bulrush, and three-squared bulrush are found.  
Plant Zone 2 at Wells occurs along the abandoned channel.  Reed canarygrass dominates the 
understory vegetation while boxelder (Acer negundo) and green ash dominate the shrub later in 
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Plant Zone 2.  Table A-6 provides a summary of the dominant species and their average percent 
cover.   

 

Table A- 6.  Details of species observed at the Wells AA. 
Plant 
Zone Stratum Scientific Name Common Name Height 

(meters) 
Average 

Cover (%) 

Plant 
Zone 1 Herbaceous 

Carex sp. sedge <0.5m 1 
Cirsium arvense Canada thistle <0.5m 17.5 

Oenothera villosa 
hairy evening 
primrose 0.5-1m 1 

Phalaris arundinacea reed canarygrass <0.5m 85 
Schoenoplectus 

tabernaemontani 
soft-stem bulrush <0.5m 1 

Schoenoplectus pungens three-squared bulrush <0.5m 1 
Sisymbrium loeselii small tumble mustard 0.5-1m 1.5 

Plant 
Zone 2 

  

Herbaceous 

Arctium minus lesser burdock <0.5m 1.5 
Bromus inermis smooth brome 0.5-1m 17.5 
Cirsium arvense Canada thistle <0.5m 17.5 
Nepeta cataria catnip <0.5m 1 
Phalaris arundinacea reed canarygrass <0.5m 37.5 

Shrub 
Ribes sp. currant <0.5m 1.5 
Symphoricarpos 

occidentalis 
western snowberry <0.5m 3.5 

Forested 
Acer negundo* boxelder 5-10m 17.5 
Fraxinus pennsylvanica* green ash 5-10m 62.5 

*Denotes species of cultural significance to the Northern Cheyenne Tribe 
 

The soil texture at Wells ranges from silty clay loams to clay loams.  Pore linings with faint 
redoximorphic features are present in soil pit 2 located along the edge of the former channel 
feature, but these features are deep enough within the soil profile that this soil is not considered a 
hydric soil (Figure A-7, Table A-7, Table A-8).   
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Figure A- 7.  Soil profile from Plant Zone 1 (left photo) and Plant Zone 2 (right photo) at Wells. 
 

Table A- 7.  Soil characteristics observed in Plant Zone 1 at Wells. 
Soil 

Layer 
Depth 
(cm) 

Soil Texture Soil 
Matrix 
Color 

Redox 
Concentration 

Color 

Redox 
concentration 

(%) 

Redox 
concentration 

Type 
1 0-61+ sandy clay loam 2.5Y 4/2 -- -- -- 
 

Table A- 8.  Soil characteristics observed in Plant Zone 2 at Wells. 
Soil 

Layer 
Depth 
(cm) 

Soil Texture Soil 
Matrix 
Color 

Redox 
Concentration 

Color 

Redox 
concentration 

(%) 

Redox 
concentration 

Type 
1 0-25 silty clay loam 2.5YR 4.2 -- -- -- 
2 26-65 clay loam 2.5YR 4.2 7.5YR 4/6 5 pore linings 
3 65-85+ clay loam 2.5YR 4.2 -- -- -- 
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Species Data from Non-Assessed, Visited Sites 

Table A- 9.  Details of species observed at non-assessed sites. 

Stratum Scientific Name Common Name 
Wells-
Upland 

McRae-
Riparian 

McRae-
Upland 

Borntreger-
Riparian 

Snodgrass-
Riparian 

Snodgrass-
Wetland 

Graminoids 

Bromus inermis smooth brome    x x x 
Bromus japonicus Japanese brome x      
Koeleria macrantha* prairie junegrass x      
Schoenoplectus pungens three-square bulrush      x 
Spartina pectinata prairie cordgrass      x 

Forbs 

Achillea millefolium* common yarrow x      
Artemisia frigida fringed sage x      
Asclepias speciosa* showy milkweed      x 
Asparagus officinalis asparagus    x   
Cirsium arvense Canada thistle  x x    
Convolvulus arvensis field bindweed   x    
Glycyrrhiza lepidota* American licorice     x x 
Linum lewisii prairie flax x      
Pediomelum sp breadroot   x    
Plantago major common plantain   x    
Sisymbrium loeselii small tumble mustard   x  x  
Yucca glauca small soapweed yucca x      

Shrubs 

Acer negundo boxelder     x  
Artemisia tridentata* big sagebrush x      
Artemisia cana* silver sagebrush x      
Gutierrezia sarothrae broom snakeweed x      
Prunus virginiana* chokecherry  x  x x  
Rhus trilobata skunkbush sumac x      
Rosa woodsii Wood's Rose  x  x   
Salix exigua* sandbar willow    x   
Symphoricarpos occidentalis western snowberry  x   x  



 

31 

Stratum Scientific Name Common Name 
Wells-
Upland 

McRae-
Riparian 

McRae-
Upland 

Borntreger-
Riparian 

Snodgrass-
Riparian 

Snodgrass-
Wetland 

Trees 
Fraxinus pennsylvanica* green ash    x   
Populus deltoides* plains cottonwood  x     

*Denotes species of cultural significance to the Northern Cheyenne Tribe 
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Attachment 2.  Ecological Integrity Assessment Data Forms 
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Attachment 3.  Ecological Integrity Assessment Scoring Protocols 
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Ecological Integrity Assessment Scoring Protocols  

Scores are calculated for each assessment attribute using metric narrative ratings and scoring 
formulas developed by MTNHP (Newlon et al. 2013).  An overall site score is calculated in 
addition to the scores calculated for each major attribute. 

Scoring formulas for Level 2 Attribute and Overall Wetland Condition Scores (from Appendix 
E; MTNHP 2013). 

For each metric, convert narrative rating score (1, 2, 3, 4, and 5) into the corresponding metric 
score: 1=12, 2=9, 3=6, 4=3, and 5=1.  If a metric has only four narrative ratings, then the metric 
scores are: 1=12, 2=9, 3=6, and 4=3.  If metric has only three narrative ratings, then the metric 
scores are: 1=12, 2=6, and 3=1. 

Each attribute score is calculated according to the following equations:  

Landscape Context (LC) Attribute Score: 

Raw score = [((Buffer Condition_Plants + Buffer Condition_Soils + Buffer Condition_Trash)/3) 
x (Buffer width x Buffer length)1/2]1/2 + Landscape Connectivity 

 

Final Attribute score =Raw Landscape Context Score x 100 
Total possible points allowed (24) 

 

Vegetation Attribute Score: 

Raw score = [((Aggressive graminoids + Native + Noxious)/3) + Litter or woody debris 
accumulation + Patch Interspersion + ((Woody vegetation) + Browse)/2)] 

 

Final Attribute Score = Raw Vegetation Score x 100 
Total possible points allowed (48) 

 

Physicochemical (Physico) Attribute Score: 

Raw score = [Soil Surface Integrity + ((Water Quality_Algae + Water Quality_Plants + Water 
Quality_Turbidity)/3)] 

 

Final Attribute Score = Raw Physicochemical Score x 100 
Total possible points allowed (24) 
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Hydrology (Hydro) Attribute Score: 

Raw score = [(Hydrologic Input + Hydrologic Output)/2) + Hydroperiod + Surface Water 
Connectivity scores 

 
Final Attribute Score = Raw Hydrology Score  x 100 

Total possible points allowed (36) 
 

Final AA Score Calculation: 

Final AA Score = (Final LC + Final Vegetation + Final Physico + Final Hydro)/4 
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Attachment 4.  Montana Wetland Assessment Method Data Forms 
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