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1.0  INTRODUCTION 
 
In 1996, the Montana Fish, Wildlife & Parks (FWP) approached the Montana Department of 
Transportation (MDT) with a partnership proposal to restore approximately 0.5 mile of Big 
Spring Creek, at the FWP Brewery Flats Fishing Access site, 1 mile SE of Lewistown in Fergus 
County (Figure 1).  Big Spring Creek was straightened through the Brewery Flats area around 
1907 by the Milwaukee Railroad to facilitate the construction of a freight yard to the west of the 
creek.  FWP proposed, through their Future Fisheries Improvement Program (FFIP), to restore 
that section of Big Spring Creek that traversed Brewery Flats to a more natural condition for the 
purpose of improving fisheries habitat.  In addition to increasing total stream length from 2,300 
feet to 4,000 feet, the design also included the establishment of a functional floodplain and 
associated wetland habitat. 
 
In 1998, an MOA between MDT and FWP was signed by the agencies, thus formalizing a 
cooperative agreement to restore Big Spring Creek.  In return for a cash contribution to the 
project, MDT would receive 7.21 acres of Corps of Engineers (COE)-approved wetland 
mitigation credit to provide mitigation for projected wetland impacts resulting from MDT 
projects in Watershed #9 (Middle Missouri River).  
 
The proposed channel restoration was completed over two construction seasons (1998 & 1999), 
providing a newly created meandering channel with numerous pool, riffle, and run sections.  The 
project incorporated the use of root wads, boulders, footer logs, sod mats, willow clumps and 
cuttings, coir fabric and seeding of both upland and wetland areas.  Sections of floodplain were 
lowered 1-2 feet to provide areas for wetland development.   
 
According to baseline wetland delineation maps (Barnum and Hoffer 1997) and aerial 
photographs provided in the environmental assessment prepared for the project by FWP, 
approximately 7.86 acres of shrub/scrub and emergent wetland occurred within the current 
monitoring area prior to project implementation (note: reference to a FWS/NRCS delineation 
resulting in over 14 acres of pre-existing wetlands was found in the project files, but no evidence 
of such a delineation was found in MDT, NRCS, or FWP project files, and pre-project aerial 
photographs do not support a 14-acre delineation within the current monitoring area).  Hydrology 
for many of the existing wetlands was thought to be provided by leaking water pipes, with little 
or no connection to the incised Big Spring Creek channel.  The proposed stream restoration was 
intended to create approximately 1.5 acres of additional wetland habitat, and restore and enhance 
existing wetlands by reconnecting them with Big Spring Creek.  
 
Target wetland communities to be produced at the site included shallow marsh/wet meadow and 
wet meadow/scrub-shrub (Inter-Fluve, Inc. 1998).  Target wetland functions to be provided at the 
site included habitat diversity, flood control & storage, threatened/endangered species habitat, 
general wildlife habitat, sediment filtration, shoreline stabilization, food chain support, nutrient 
cycling, and uniqueness (Inter-Fluve, Inc. 1998).   
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As originally proposed by FWP, the newly created channel was not immediately activated 
following construction, but was given approximately one year to establish streamside vegetation 
for stabilization purposes.  Water was turned into the new channel in the fall of 2000.  This site 
was first monitored in 2001, and is scheduled to be monitored two times per year over the 3-year 
contract period to document wetland and other biological attributes.  The area to be monitored is 
illustrated in Figure 2 (Appendix A). 
 
No performance standards or success criteria were required by the COE or other agencies.  The 
COE determined that the maximum allowable credit at the site is 7.21 acres (Rabbe 1998).  This 
conclusion was subjectively based on acreages of existing and developed wetlands, changes in 
functions and values, re-creation of a functioning floodplain, and modifications to supporting 
hydrology (Rabbe 1998).  It was the Corps’ opinion that the proposed project, while improving 
the existing setting, would not result in doubling of actual wetland acreage but could essentially 
double wetland values while establishing “natural” supporting hydrology for the whole complex 
(Rabbe 1998). 
 
 
2.0 METHODS 
 
2.1  Monitoring Dates and Activities 
  
The site was visited on June 5th (spring), August 7th (mid-season) and November 11th (fall) 2002.  
The primary purpose of the spring and fall visits was to conduct a bird/general wildlife 
reconnaissance.  The early-June period was selected for the spring visit because monitoring 
between mid-May and early June is likely to detect migrant as well as early nesting activities for 
a variety of avian species (Carlson pers. comm.), as well as maximizing the potential for 
amphibian detection.  In Montana, most amphibian larval stages are present by early June 
(Werner pers. comm.). 
 
The mid-season visit was conducted to document vegetation, soil, and hydrologic conditions 
used to map jurisdictional wetlands.  All information contained on the Wetland Mitigation Site 
Monitoring Form (Appendix B) was collected at this time.  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; functional assessment; and 
examination of stream habitat conditions including bank stability, fisheries habitat and survival 
of planted woody vegetation. 
 
2.2  Hydrology 
 
Hydrologic indicators were evaluated at the site during the mid-season visit.  Information found 
in project files indicate that the leaking water pipes on or near the property have been fixed and 
are no longer contributing to wetland hydrology at the site.  The approximate designed channel 
location is shown on the conceptual restoration plan in Appendix D.  Wetland hydrology 
indicators were recorded using procedures outlined in the COE 1987 Wetland Delineation 
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Manual (Environmental Laboratory 1987).  Hydrology data were recorded on COE Routine 
Wetland Delineation Data Forms (Appendix B).  
  
All additional hydrologic data were recorded on the mitigation site monitoring form (Appendix 
B).  The boundary between wetlands and open water (no rooted vegetation) aquatic habitats was 
mapped on the aerial photograph and an estimate of the average water depth at this boundary was 
recorded.   
 
No groundwater monitoring wells were installed at the site.  If located within 18 inches of the 
ground surface (soil pit depth for purposes of delineation), groundwater depths were documented 
on the routine wetland delineation data form at each data point. 
 
2.3 Vegetation 
 
General dominant species-based vegetation community types (e.g., Typha latifolia/Scirpus 
acutus) were delineated on an aerial photograph during the mid-season visit.  Standardized 
community mapping was not employed as many of these systems are geared towards climax 
vegetation and may not reflect yearly changes.  Estimated percent cover of the dominant species 
in each community type was listed on the site monitoring form (Appendix B).   
 
The 10-foot wide belt transect that was established in 2001 was evaluated for the second time 
Figure 2 (Appendix A).  Percent cover was estimated for each vegetative species encountered 
within the “belt” using the following values: + (<1%); 1 (1-5%); 2 (6-10%); 3 (11-20%); 4 (21-
50%); and 5 (>50%). 
 
The purpose of the transect is to evaluate changes over time, especia lly the establishment and 
increase of hydrophytic vegetation.  The transect location was marked on the air photo and all 
data recorded on the mitigation site monitoring form.  Transect endpoint locations were recorded 
with the GPS unit in 2001.  Wooden stakes were installed in 2001 to physically mark the transect 
ends.  Photos of the transect were taken from both ends during the mid-season visit.   
 
A comprehensive plant species list for the site was first compiled in 2001 and was updated as 
new species were encountered.  Ultimately, observations from past years will be compared with 
new data to document vegetation changes over time.   
 
Fourteen woody species were planted at this mitigation site.  Planting lists are provided in 
Appendix D.  No planting map was available; consequently, not all planting locations were 
known, and it was not possible for observers to inventory all planted species.  Rather, observers 
recorded the number of dead planted species observed and compared them to known planting 
numbers.   
  
2.4  Soils 
 
Soils were evaluated during the mid-season visit according to hydric soils determination 
procedures outlined in the COE 1987 Wetland Delineation Manual.  Soil data was recorded for 
each wetland determination point on the COE Routine Wetland Delineation Data Form 
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(Appendix B).  The most current terminology used by NRCS was used to describe hydric soils 
(USDA 1998). 
 
2.5  Wetland Delineation 
 
A wetland delineation of the mitigation site was conducted during the 2001 mid-season visit 
according to the 1987 COE Wetland Delineation Manual.  The delineated boundaries were 
verified and changes made if necessary during the 2002 monitoring.  Wetland and upland areas 
within the monitoring area were investigated for the presence of wetland hydrology, hydrophytic 
vegetation and hydric soils.  The indicator status of vegetation was derived from the National 
List of Plant Species that occur in Wetlands: Northwest (Region 9) (Reed 1997). 
 
The information was recorded on COE Routine Wetland Delineation Data Forms (Appendix B).  
The wetland/upland boundary was delineated on the air photo and recorded with a resource grade 
GPS unit in 2001.  Minor changes in wetland boundaries were noted in 2002 and drawn onto 
project maps.  These changes were not surveyed with GPS during the 2002 monitoring.  The 
wetland/upland boundary in combination with the wetland/open water habitat boundary was used 
to calculate the wetland area developed within the monitoring area.  
 
2.6  Mammals, Reptiles, and Amphibians  
 
Mammal, reptile, and amphibian species observations and other positive indicators of use, such 
as vocalizations, were recorded on the wetland monitoring form during each visit.  Indirect use 
indicators, including tracks; scat; burrows; eggshells; skins; bones; etc., were also recorded.  
Observations were recorded as the observer traversed the site while conducting other required 
activities.  Direct sampling methods, such as snap traps, live traps, and pitfall traps, were not 
implemented.  A comprehensive list of observed species was compiled.  Observations from past 
years will ultimately be compared with new data. 
 
2.7  Birds  
 
Bird observations were recorded during each visit.  No formal census plots, spot mapping, point 
counts, or strip transects were conducted.  During the spring and fall visits, observations were 
recorded in compliance with the bird survey protocol in Appendix E.  During the mid-season 
visit, bird observations were recorded incidental to other monitoring activities.  During all visits, 
observations were categorized by species, activity code, and general habitat association (see data 
forms in Appendix B).  Observations from past years will be compared with new data.   
 
2.8  Macroinvertebrates  
 
One macroinvertebrate sample was collected during the mid-season site visit and data recorded 
on the wetland mitigation monitoring form.  Macroinvertebrate sampling procedures are included 
in Appendix E.  The approximate location of this sample point, within emergent marsh habitat 
in the north portion of the site, is shown on Figure 2, Appendix A.  The sample was preserved 
as outlined in the sampling procedure and sent to a laboratory for analysis.   
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2.9  Functional Assessment 
 
Functional assessment forms were completed for various assessment areas within the monitoring 
area using the 1999 MDT Montana Wetland Assessment Method.  Field data necessary for this 
assessment were generally collected during the mid-season site visit.  The remainder of the 
functional assessment was completed in the office.   
 
The pre-project functional assessment of the mitigation site is included in Appendix D; however, 
it should be noted that this baseline functional assessment was completed using the 1997 MDT 
wetland assessment method.  Thus, while pre- and post-project functional assessment results are 
not directly comparable, general trends can be discussed. 
 
2.10  Photographs  
 
Photographs were taken during the mid-season visit showing the current land use surrounding 
the site, the upland buffer, the monitored area, macroinvertebrate sampling location, and the 
vegetation transect.  Each photograph point location was recorded with a resource grade GPS 
during the 2001 monitoring.  The approximate location of photo points is shown on Figure 2, 
Appendix A.  All photographs were taken using a 50 mm lens.  A description and compass 
direction for each photograph was recorded on the wetland monitoring form. 
 
2.11  GPS Data 
 
During the 2001 monitoring season, data were collected with a resource grade GPS unit at the 
vegetation transect beginning and ending locations, at all photograph locations, and at the 
macroinvertebrate sampling location.  Wetland boundaries were also mapped with a resource 
grade GPS unit.  No new GPS data were collected in 2002. 
 
2.12  Maintenance Needs  
 
The newly constructed channel was examined for signs of erosion and channel migration.  
Where encountered, current or future potential problems were documented, photographed and 
conveyed to MDT. 
 
 
3.0  RESULTS 
 
3.1  Hydrology 
 
According to the Western Regional Climate Center, Lewistown yearly precipitation totals for 
2000 (13.89 inches) and 2001 (12.37 inches) were 76 and 68 percent, respectively, of the total 
annual mean precipitation (18.28 inches) in this area.  Precipitation levels in the project area 
through October of 2002 are substantially below the long-term average. 
 
Inundation was present, to some extent, at all wetlands within the monitoring area during the 
mid-season visit despite the sub-normal precipitation year.  Big Spring Creek contained the only 
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“open water” on the site.  Water depths at open water/rooted vegetation interfaces along the 
creek ranged between approximately one to two feet.  Open water areas are shown on Figure 3 
(Appendix A).  Specific recorded values are provided on the attached data forms. 
 
Overall, the site was approximately 40 percent inundated, with an average depth of two to four 
inches and a range of depths from 0 to an estimated four feet.  Deepest areas were located at 
stream pools.   
 
A groundwater component contributes strongly to this site, likely resulting at least partially from 
alluvial flow.  Groundwater was encountered within about 1 foot of the ground surface at most 
wetlands.  Several groundwater discharge sites occur along the toe of highway fill between the 
parking area and the northeast corner of the monitoring area.  This area is developing very strong 
wetland characteristics despite attempts to drain this area with small hand dug ditches.  
According to MDT, wetlands are not desirable in this area, as they may be in conflict with future 
highway expansion (Urban pers. comm.).   
 
A remnant access road west and south of the creek, south of the parking area appears to be 
preventing saturation within its footprint, and possibly between the road and the creek to the 
north.  The road, however, is also functioning as a low dike that backs water onto currently 
upland area to the south. 
  
3.2  Vegetation 
 
Vegetation species identified on the site are presented in Table 1 and on the attached data form. 
No new species were encountered during the 2002 monitoring.  Three primary wetland 
community types were identified and mapped on the mitigation area (Figure 3, Appendix A).  
These included Type 1: Agrostis alba, Type 2: Typha latifolia, and Type 3: Salix.  Dominant 
species within each of these communities are listed on the attached data form (Appendix B).  
Type 1 occurs commonly and intermittently as narrow fringes along the immediate stream 
channel.  Type 2 occurs within emergent marsh communities throughout the site, and Type 3 
occurs primarily in association with streamside areas in the south portion of the site.   
 
Upland communities are primarily dominated by seeded and/or weedy herbaceous species 
including quackgrass (Agropyron repens), bearded wheatgrass (Agropyron caninum), 
intermediate wheatgrass (Agropyron intermedium), sowthistle (Sonchus arvensis), ragweed 
(Ambrosia trifida), field pennycress (Thlaspi arvense) and white sweetclover (Melilotus alba).  A 
large “transitional upland” area first identified in 2001 occurs west of the creek, and south of the 
parking lot.  This area continues to exhibit signs of transitioning from upland to wetland (Figure 
2 in Appendix A).  Additional transitional upland areas were identified in 2002 in the old creek 
location parallel to the highway and south of the parking area.   
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Table 1: 2001 & 2002 Big Spring Creek Vegetation Species List 

Species Region 9 (Northwest) 
Wetland Indicator Observed in 2001 Observed in 2002 

Achillea millefolium  FACU x x 
Agropyron caninum  FAC- x x 
Agropyron intermedium  -- x x 
Agropyron repens FACU x x 
Agrostis alba FACW x x 
Alopecurus pratensis FACW x x 
Ambrosia trifida -- x x 
Arctium minus -- x x 
Aster spp. -- x x 
Avena fatua -- x x 
Beckmannia syzigachne OBL x x 
Betula occidentalis FACW x x 
Bidens cernua FACW+ x x 
Bromus inermis -- x x 
Calamagrostis inexpansa FACW x x 
Carex aquatilis OBL x x 
Carex nebrascensis OBL x x 
Carex utriculata  OBL x x 
Cirsium arvense FAC- x x 
Cornus stolonifera  FACW x x 
Crataegus douglasii FAC x x 
Dactylis glomerata  -- x x 
Echinochloa crusgalli FACW x x 
Eleocharis palustris OBL x x 
Elodea canadensis OBL x x 
Epilobium ciliatum  FACW- x x 
Equisetum arvense FAC x x 
Fraxinus pensylvanica FAC x x 
Galium aparine -- x x 
Glyceria elata  FACW+ x x 
Glycyrrhiza lepidota FAC+ x x 
Hordeum jubatum  FAC- x x 
Iva xanthifolia FAC x x 
Juncus bufonius FACW+ x x 
Juncus ensifolius FACW x x 
Juncus nodosus OBL x x 
Juncus torreyi FACW x x 
Lactuca serriola  FACU x x 
Lemna minor OBL x x 
Linaria vulgaris -- x x 
Lycopus americanus OBL x x 
Medicago lupulina FAC x x 
Melilotus alba FACU x x 
Melilotus officinalis FACU x x 
Mentha arvensis FAC x x 
Muhlenbergia minutissima FAC x x 
Nasturtium officinale OBL x x 
Phalaris arundinacea FACW x x 
Phleum pratense FAC- x x 
Plantago major FAC+ x x 
Poa pratensis FAC x x 
Polygonum lapathifolium  FACW x x 
Polypogon monspeliensis FACW x x 
Populus angustifolia FACW x x 
Populus deltoides FAC x x 
Populus tremuloides FAC+ x x 
Populus trichocarpa FAC x x 
Prunus virginiana FACU x x 
Ribes aureum  FAC+ x x 
Ranunculus aquatilis OBL x x 
Rosa woodsii FACU x x 
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Table 1: 2001 & 2002 Big Spring Creek Vegetation Species List (continued) 

Species Region 9 (Northwest) 
Wetland Indicator Observed in 2001 Observed in 2002 

Rumex crispus FACW x x 
Sagittaria cuneata  OBL x x 
Salix amygdaloides FACW x x 
Salix exigua OBL x x 
Salix lutea OBL x x 
Scirpus acutus OBL x x 
Scirpus microcarpus OBL x x 
Scirpus pungens OBL x x 
Shepherdia canadensis -- x x 
Sisymbrium altissimum FACU- x x 
Sium suave OBL x x 
Solidago canadensis FACU x x 
Sonchus arvensis FACU+ x x 
Taraxacum officinale FACU x x 
Thlaspi arvense -- x x 
Trifolium fragiferum  FACU x x 
Trifolium repens -- x x 
Typha latifolia  OBL x x 
Verbascum thapsus -- x x 
 

Vegetation transect results in 2002 were very similar to the 2001 results and are detailed in the 
attached data form, and are summarized graphically below. 
 
2001 VT 

Start 
Upland 
(17’) Type 2  (155’) Type 1 (95’) Upland 

(87’) 
Type 2 
(40’) 

Upland 
(8’) 

Type 2 
(8’) 

Upland 
(8’) 

Total: 
418’ 

VT
End 

2002 VT 
Start 

Upland 
(15’) 

Type 2  (157’) Type 1 (95’) Upland 
(87’) 

Type 2 
(40’) 

Upland 
(8’) 

Type 2 
(12’) 

Upland 
(4’) 

Total: 
418’ 

VT
End 

 
Observed mortality of planted woody vegetation species is summarized below in Table 2.  As 
specific planting locations were unknown, only observations of dead, obviously planted 
individuals were recorded in order to avoid spending available monitoring time searching the site 
for possible planting areas. 
 
Table 2: 2002 Observed Mortality of Planted Woody Species 

Species Estimated # Originally 
Planted 

# Dead 
Observed Comments 

Salix exigua 
Salix amygdaloides 

up to 3,500 cuttings; not 
distinguished by species 

see 
comments 

Willows planted below the ordinary high water mark were generally 
dead, presumably due to drowning.  Willows planted above the OHWM 
were generally alive.  Estimated overall survival rate of 50 – 60%. 

Populus deltoides 21 10 Mortality likely due to drier or wetter than anticipated conditions at 
individual planting locations.  

Populus trichocarpa 24 11 Mortality likely due to drier or wetter than anticipated conditions at 
individual planting locations. 

Populus angustifolia 30 0 Doing well; many observed. 
Populus tremuloides 50 0 No dead observed, but estimated <50 live observed.  Assume some 

mortality. 
Betula occidentalis 31 5 Few dead observed, but estimated <10 live observed.  Mortality likely 

due to drought. 
Rosa woodsii 10 0 No dead observed, but estimated <5 live observed.  Mortality likely due 

to drought / competition with upland grasses. 
Cornus stolonifera  130 0 No dead observed, but estimated <50 live observed.  Mortality likely due 

to drought / competition with upland grasses, and possibly deer. 
Prunus virginiana 150 10 Doing well; numerous observations. 
Shepherdia canadensis 30 0 No dead observed, but estimated <20 live observed.  Assume some 

mortality. 
Fraxinus pensylvanica 30 0 Doing well; several observed. 
Ribes aureum  35 0 No dead observed, but estimated <10 live observed.   
Crataegus douglasii 10 2 Few live or dead observed. 
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3.3  Soils 
 
According to the Fergus County soil survey (Soil Conservation Service 1988), pre-existing soils 
at the site were mapped as Fluvaquentic Haplaquolls and Enbar-Nesda loams.  Fluvaquentic 
Haplaquolls are poorly drained soils on flood plains that formed in alluvium.  Enbar-Nesda 
loams are well drained to somewhat poorly drained soils that occur on floodplains and terraces.  
Oddly, soils descriptions provided in the survey for these two map units seem to apply in the 
reverse on the ground.  The survey describes the upland portions of the site as supporting the 
wetter Fluvaquentic Haplaquolls , and the wetland portions as supporting drier Enbar-Nesda 
loams.  On the ground, just the opposite seems true.  Both of these soils types exhibit a seasonal 
high water table.  Fluvaquentic Haplaquolls are included on the Fergus County hydric soils list 
(floodplains), while Enbar-Nesda loams are not considered hydric.  
 
Soils sampled in wetland areas were generally comprised of silty clay loams or silt loams with a 
matrix color of 10YR3/1 without mottles, or 10YR3/2 with distinct mottles in the range of 10YR 
4/6, indicating a fluctuating water table.  Wetland soils were saturated or inundated at the time of 
the survey.  Soils in the area denoted as “transitional upland” on Figure 3 (Appendix A) south 
of the parking area actually satisfied hydric soils criteria and were saturated during the survey, 
but vegetation had not yet shifted into a community dominated by hydrophytes.  
 
3.4  Wetland Delineation 
 
Delineated wetland boundaries are illustrated on Figure 3.  Completed wetland delineation 
forms are included in Appendix B.  Soils, vegetation, and hydrology are discussed in preceding 
sections.  The wetland area north of the parking area and east of the creek expanded in 2002 as 
shown on Figure 3.  Delineation results including the expanded areas are as follows: 
 
Big Spring Creek: 8.70 wetland acres within large polygons and small depressions 

0.06 wetland acres along stream margins 
 2.41 acres open water (non-wetland perennial stream channel) 

 
Based on maps provided in the project EA, approximately 7.86 wetland acres and 1.3 acres of 
non-wetland perennial stream channel occurred within the monitoring area prior to project 
implementation.  Currently, the site has gained 0.90 wetland acres and 1.11 acres of non-wetland 
perennial stream channel.  
 
3.5  Wildlife and Fish 
 
Wildlife species, or evidence of wildlife, observed on the site during 2002 monitoring efforts are 
listed in Table 3.  Specific evidence observed, as well as activity codes pertaining to birds, are 
provided on the completed monitoring form in Appendix B.  Six mammal, one reptile, one 
amphibian, and 26 bird species were noted using portions of the mitigation site during 2002 
monitoring.  Rainbow trout (Oncorhynchus mykiss) were also observed.  The wetland and stream 
habitat provided on the site, particularly large streamside wetland complexes in the north and 
south portions of the site, provide quality wildlife habitat for several species.  This habitat value 
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is expected to increase as vegetation establishes and diversifies, and as additional wetlands are 
restored/created.  The lone wood duck nesting box located on the site (see Figure 2, Appendix 
A) appeared to be inactive during the 2002 nesting season. 
 
Preliminary fish shocking data for the restored reach are encouraging.  In 2001, the reach of Big 
Spring Creek including the restored channel was shocked, and yielded 710 rainbow and brown 
(Salmo trutta) trout over 10 inches in length (MFWP 2002).  This compares with pre-project 
(1995 – 2000) shocking results that averaged 434 trout over 10 inches in length (MFWP 2002) 
through reaches including the project area. 
 
Table 3: Fish and Wildlife Species Observed on the Big Spring Creek Mitigation Site 
FISH 
 
**Rainbow Trout (Oncorhynchus mykiss)  
AMPHIBIANS 
 
**Western Chorus Frog (Pseudacris triseriata)  
REPTILES  
 
**Western Terrestrial Garter Snake (Thamnophis elegans)  
BIRDS 
 
*American Robin (Turdus migratorius) 
**Belted Kingfisher (Ceryle alcyon)  
**Black-billed Magpie (Pica pica) 
*Blue-winged Teal (Anas discors)  
**Canada Goose (Branta Canadensis) 
**Cedar Waxwing (Bombycilla cedrorum) 
**Cinnamon Teal (Anas cyanoptera) 
**Common Merganser (Mergus merganser) 
*Common Snipe (Gallinago gallinago)  
*Common Yellowthroat (Geothlypis trichas)  
*Eastern Kingbird (Tyrannus tyrannus) 
**European Starling (Sturnus vulgaris) 
**Gray Catbird (Dumetella carolinensis) 
Killdeer (Charadrius vociferous)  
*Mallard (Anas platyrhynchos)  
**Northern Flicker (Colaptes auratus) 

 
 
**Mourning Dove (Zenaida macroura) 
**Northern Harrier (Circus cyaneus) 
*Northern Rough-winged Swallow (Stelgidopteryx 
serripennis) 
*Red-tailed Hawk (Buteo jamaicensis)  
*Red-winged Blackbird (Agelaius phoeniceus)   
*Ring-necked Pheasant (Phasianus colchicus)  
Sandhill Crane (Grus Canadensis)  
*Song Sparrow (Melospiza melodia)  
Sora (Porzana Carolina)  
*Spotted Sandpiper (Actitis macularia)  
*Tree Swallow (Tachycineta bicolor)  
Willow Flycatcher (Empidonax traillii)  
*Yellow Warbler (Dendroica petechia)  
**Yellow-headed Blackbird (Xanthocephalus 
xanthocephalus) 

MAMMALS 
 
*White-tailed Deer (Odocoileus virginianus) 
*American Beaver (Castor Canadensis)  
*Eastern Cottontail (Sylvilagus floridanus)  
*Meadow Vole (Microtus pennsylvanicus)  
**Muskrat (Ondatra zibethicus) 
**Raccoon (Procyon lotor)  
*denotes observed in 2002 in addition to previous years 
**denotes observed in 2002 for the first time 
No star indicates a species was observed in 2001, but not in 2002 
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3.6  Macroinvertebrates 
 
Macroinvertebrate sampling results are provided in Appendix B and summarized below. 
 
The sample was taken within the emergent marsh complex east of the creek in the north portion 
of the site (see Figure 2).  The same location was sampled during both the 2001 and 2002 
monitoring seasons.  Bioassessment scores suggested that conditions at this site deteriorated 
from sub-optimal in 2001 to poor in 2002.  Changes to the taxonomic composition of the 
invertebrate fauna included the loss of the coelenterate Hydra sp., which suggested that flow 
conditions changed from lotic to lentic in the interim.  The mayfly Callibaetis sp. was also lost 
from the sampled assemblage in 2002.  These findings, along with an apparently increased 
abundance of snails, suggested that water temperatures may have been warmer in 2002 than in 
2001. 
 
3.7  Functional Assessment 
 
Completed functional assessment forms are presented in Appendix B.  Functional assessment 
results in 2002 were virtually unchanged from the 2001 assessment, and are summarized in 
Table 4.  For comparative purposes, the functional assessment results for baseline conditions 
prepared by Inter-Fluve are also included in Table 3.  However, the baseline assessment was 
performed using a modified 1997 MDT assessment method.  Several parameters of this method 
were substantially revised during development of the 1999 MDT assessment method, which was 
applied during 2002 monitoring.   
 
For example, baseline fish habitat scored a 1.0 using the 1997 method, and scored a 0.9 post 
project using the 1999 method due to the addition of several variables for consideration in the 
updated method.  Fish habitat increased dramatically with addition of channel length, substrate 
improvement, and other features; however, this was not reflected in the comparative functional 
assessments.  Thus, direct comparison of pre- and post-project functions is not possible, although 
some general trends can be noted.  Also, as the baseline assessment was performed using a 
modified 1997 MDT method, it resulted in an incorrect overall category designation (Category 
IV).  This was corrected to a Category III on Table 4.   
 
Large wetland polygons bisected by the stream rated as Category II sites, primarily due to high 
wildlife and fish habitat, flood attenuation, sediment removal, production export, and 
recreation/education ratings.  Narrow fringes along the creek rated as Category III sites, rating 
high for groundwater discharge and recreation/education.  Isolated depressions rated as Category 
III sites and scored high for sediment/nutrient removal and groundwater discharge. 
 
Generally speaking, functions that increased substantially over baseline conditions include 
wildlife and fish habitat, flood attenuation, sediment/nutrient/toxicant removal, production 
export, and groundwater discharge.  The pre-project site provided about 29 functional units 
within the monitoring area (using the 1997 method), and the post-project site provides about 75 
functional units (using the 1999 method), for a conservative gain of at least 46 functional units. 
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3.8  Photographs  
 
Representative photographs taken from photo-points and transect ends are provided in Appendix 
C.  A 2002 aerial photograph is also provided in Appendix C. 
 
3.9  Maintenance Needs/Recommendations  
 
All stream banks were in good condition during the spring and mid-season visits.  MDT and/or 
FWP may want to consider removing the previously mentioned access road located southwest of 
the parking area and south of the creek.  If the short access road is no longer needed for 
maintenance purposes, then removal of the fill may allow for wetland expansion in this area. 
 
Table 4: Summary of 2002 Wetland Function/Value Ratings and Functional Points 1 at  
the Big Spring Creek Mitigation Project 

Wetland Sites 

Function and Value Parameters From the 
1999 MDT Montana Wetland Assessment 

Method 

2002: Large 
Wetland Polygons 
Bisected by Creek 
Near North and 

South Ends of Site  

2002: Five 
Isolated 
Wetland 

Depressions 
West of Creek 

2002: Narrow 
Wetland Fringe 
Segments along 

Creek 

1998 Baseline 
Assessment2 

Listed/Proposed T&E Species Habitat Low (0.3) Low (0.0) Low (0.3) Low (0.2) 
MNHP Species Habitat Mod (0.6) Low (0.1) Low (0.1) Low (0.0) 
General Wildlife Habitat High (0.9) Mod (0.5) Mod (0.7) Mod (0.5) 
General Fish/Aquatic Habitat High (0.9) NA Mod (0.7) High (1.0) 
Flood Attenuation High (0.7) Low (0.2) Low (0.2) Low (0.3) 
Short and Long Term Surface Water Storage Mod (0.6) Low (0.3) Low (0.3) -- 
Sediment, Nutrient, Toxicant Removal High (1.0) High (1.0) Mod (0.6) Low (0.1) 
Sediment/Shoreline Stabilization Mod (0.7) NA Mod (0.7) NA 
Production Export/Food Chain Support  High (0.9) Low (0.3) Mod (0.4) Low (0.4) 
Groundwater Discharge/Recharge High (1.0) High (1.0) High (1.0) NA 
Uniqueness Low (0.3) Low (0.3) Low (0.3) Low (0.2) 
Recreation/Education Potential High (1.0) Mod (0.5) High (1.0) High (1.0) 
Actual Points/Possible Points 8.9 / 12 4.2 / 10 5.3 / 12 3.7 / 10 
% of Possible Score Achieved 74% 42% 44% 37% 
Overall Category II III III III3 
Total Acreage of Assessed Wetlands within AA 
Boundaries (note: non-wetland stream channel is 
not included in these totals)   
* Pre-project (baseline) wetland areas within the 
current monitoring area boundaries were 
measured via digital planimeter from delineation 
maps provided in project EA. 

7.81 wetland ac  0.54 wetland ac 0.06 wetland ac 7.86 wetland ac.  

Functional Units (acreage x actual points) 72.6 fu 2.3 fu 0.3 fu 29.1 fu 
Net Acreage Gain Site currently supports 8.76 acres of wetlands and 2.4 acres of non-wetland 

perennial stream channel.  Baseline conditions within the current monitoring 
area boundaries included 7.86 wetland acres and 1.3 acres of non-wetland 
perennial stream channel.  Net gain is approximately 0.90 wetland acres and 
1.1 acres of non-wetland perennial stream channel. 

Net Functional Unit Gain2  Approximately 46Functional Units2  
1 See completed MDT functional assessment forms in Appendix B for further detail.   
2 The baseline assessment was performed by Inter-Fluve using a modified 1997 MDT assessment method, several parameters 
which were substantially revised during development of the 1999 MDT assessment method, which was applied during 2002 
monitoring.  Thus, direct comparison of pre- and post-project functions is not possible, although some general trends can be noted.  
3 The baseline assessment was performed using a modified 1997 MDT method, which resulted in an incorrect overall category 
designation (Category IV).  This was corrected to a Category III.   
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3.10  Current Credit Summary 
 
Approximately 8.76 wetland acres and 2.4 acres of non-wetland perennial stream channel occur 
within the monitoring area.  Based on maps provided in the project EA, approximately 7.86 
wetland acres and 1.3 acres of non-wetland perennial stream channel occurred within the 
monitoring area prior to project implementation.  Currently, the site has gained 0.90 wetland acre 
and 1.11 acres of non-wetland perennial stream channel, substantially improving fish habitat.  
 
The pre-project site provided about 29 functional units within the monitoring area (using the 
1997 method), and the post-project site provides about 75 functional units (using the 1999 
method), for a conservative gain of at least 46 functional units. 
 
The COE determined that the maximum allowable credit at the site is 7.21 acres (Rabbe 1998).  
This conclusion was subjectively based on acreages of existing and developed wetlands, changes 
in functions and values, re-creation of a functioning floodplain, and modifications to supporting 
hydrology (Rabbe 1998).  No performance standards were required by the COE, although the site 
appears to be well on its way to functioning as anticipated.   
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COMPLETED 2002 WETLAND MITIGATION SITE MONITORING 
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COMPLETED 2002 BIRD SURVEY FORMS 
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REPRESENTATIVE PHOTOGRAPHS 
2002 AERIAL PHOTOGRAPH 
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Photo Point 1:  346 degrees North 
New Big Spring Creek channel 

Photo Point 1:  300 degrees NW 

  

Photo Point 1:  260 degrees West 
New Big Spring Creek channel 

Photo Point 2:  155 degrees SE  
Location of old creek channel parallel to highway 

  

Photo Point 3:  190 degrees SW Photo Point 3:  340 Degrees North 

2002 Big Spring Creek Photographs  
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Photo Point 4:  15 degrees NE 
From center of walkway – 6 feet from west bridge end 

Photo Point 4:  200 degrees SW 
From center of walkway – 6 feet from west bridge end 

  

Photo Point 5:  10 Degrees North 
Photo looking North towards foot bridge 

Photo Point 5:  100 degrees East 

  

Vegetation Transect start:  94 degrees East Vegetation Transect End:  274 degrees West 

2002 Big Spring Creek Photographs  
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CONCEPTUAL SITE LAYOUT 
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Appendix E 
 
 

BIRD SURVEY PROTOCOL 
MACROINVERTEBRATE SAMPLING PROTOCOL 
GPS PROTOCOL 
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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. 
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