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Executive Summary

The Montana 1996, 2002, and 2004 303(d) lists reported that several stream segments in the Dearborn
River Total Maximum Daily Load Planning Area (TPA) in west-central Montana have impaired
beneficial uses. The segments of concern are the Dearborn River, Middle Fork Dearborn River, South
Fork Dearborn River, and Flat Creek. Causes of impairment in these stream segments include flow
alteration, thermal modifications, other habitat alterations, and siltation (see Table 1-1 in Section 1.1).
Habitat alteration, flow alteration, and dewatering are considered “pollution”; siltation and thermal
modifications are considered “pollutants.” The U.S. Environmental Protection Agency takes the position
that Total Maximum Daily Loads (TMDLSs) are required only for “pollutants” that are causing or
contributing to impairment of a water body (Dodson, 2001). For this reason, the water quality analysis
presented in this report focuses on thermal modifications and siltation. However, flow alterations, habitat
alterations, and dewatering are also discussed as potential sources or causes of thermal modification or
siltation.

DEQ and EPA selected the Dearborn TPA as a pilot project to evaluate the feasibility of completion of all
necessary TMDLs relying primarily on currently available data, use of remote sensing techniques, and
application of modeling techniques. The Dearborn TPA was selected for this approach because, with the
exception of the headwaters region, the Dearborn TPA is largely under private ownership with limited
access. Also, when this approach was originally conceived in July of 2002, all necessary TMDLs for the
Dearborn TPA were scheduled for completion by December 31, 2003.

Before proceeding with the TMDL process, the impairment status of the 303(d) listed waterbodies must
be verified. There are no numeric criteria for sediment-related pollutants in Montana, only narrative
criteria. Narrative criteria were therefore interpreted to derive water quality targets and supplemental
indicators, with which siltation impairments could be verified. Using available data, published studies,
and best professional judgment, a suite of targets and indicators were derived for streams in the Dearborn
TPA (See Table 3-4 in Section 3.3). The primary sediment targets for the Dearborn River, Middle Fork
Dearborn River, South Fork Dearborn River, and Flat Creek are percent surface fines, clinger taxa, and
the periphyton siltation index. Supplemental indicators include bank stability and riparian condition,
macroinvertebrate multimetric index, EPT richness, percent clinger taxa, Montana adjusted NRCS stream
habitat surveys, TSS, and turbidity. These targets and supplemental indicators were combined in a weight
of evidence approach to determine beneficial use impairments caused by siltation.

The Montana water quality standard for temperature is used as a target to address the thermal
modifications 303(d) listing for the Dearborn River. In addition, 3-day maximum and 60-day average
supplemental temperature indicators were identified to complement the target. Modeling was also
conducted in an attempt to determine “natural” temperature conditions in the Dearborn River. The
targets, supplemental indicators, and modeling results were combined in a weight of evidence approach to
determine beneficial use impairments caused by thermal modifications in the Dearborn River.

The weight-of-evidence approach was applied to each of these waters to determine whether or not they
are currently meeting water quality standards. The results and a summary of the proposed actions are
presented in Table 1. In no case did comparison of the available data with the target and supplemental
indictor values provide for “black and white” conclusions regarding current water quality impairment
status. To be conservative, TMDLSs are proposed for siltation in the Middle Fork and South Fork
Dearborn Rivers and Flat Creek (See Sections 5.1 to 5.3). Although it appears that Montana’s
temperature standards may be exceeded in the Dearborn River, the predicted magnitude of the exceedance
is minor, uncertainty in the prediction is high, and the cost of implementation of the solution (i.e.,
elimination of the diversion of irrigation water into Flat Creek) that would likely be proposed in a TMDL
is very high. As a result, further study is proposed to develop a better understanding of the potential
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temperature impairment in the Dearborn River before proceeding with a TMDL. Finally, the results of
the evaluations summarized herein suggest potential nutrient impairments in the Middle and South Forks
of the Dearborn River and Flat Creek. Further study is proposed to develop a better understanding of
these potential nutrient related impairments.

Table 1. Current Water Quality Impairment Status of Waters in the Dearborn TPA.

Water body Name and Listed Probable 303(d) List Status Current :
Proposed Action
Number Causes 1996 2002 Status
To be indirectly
Not considered in
Siltation Impaired | Impaired . further study as
Impaired proposed in
Dearborn River Section 6.
Thermal . . Further StL.de as
e Impaired Impaired Unknown proposed in
Modification .
Section 6.
Address through
I . Not . preparation of a
Siltation Impaired Listed Impaired TMDL (Section
Middle Fork Dearborn River 5.2).
. Not Not Potentially Further StL.jdy as
Nutrients Listed Listed Impaired | Propesedin
P Section 5.5.
Address through
I Not . . preparation of a
Siltation Listed Impaired Impaired TMDL (Section
South Fork Dearborn River 5.1).
. Not Not Potential Further StL.jdy as
Nutrients Listed Listed Impaired | Propesedin
P Section 5.5.
Address through
I . . . preparation of a
Siltation Impaired Impaired | Impaired TMDL (Section
Flat Creek 5.3)
. Not Not Potentially Further StL.jdy as
Nutrients Listed Listed Impaired | Propesedin
P Section 5.5.
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1.0 INTRODUCTION

The Dearborn River Total Maximum Daily Load (TMDL) Planning Area (TPA) drains approximately
550 square miles in western Montana (Figure 1-1). Three streams in the Dearborn River TPA appeared on
Montana’s 1996 303(d) list (MDEQ, 1996) and the listing information is shown in Table 1-1. The causes
of impairment include flow alteration, thermal modifications, other habitat alterations, and siltation. The
South Fork of the Dearborn River was added to the 2002 303(d) list for de-watering, flow alterations, and

siltation.

The purpose of this document is to provide an updated assessment of all waters in the Dearborn River
TPA that appear on the 1996, 2002, or 2004 303(d) lists and to present all of the required TMDL elements
for those waters that are not currently in compliance with the applicable water quality standards.

Table 1-1. 303(d) Listing Information for the Dearborn TMDL Planning Area
Size Listing .
Segment Name (miles) Use Year Probable Impaired Uses Probable Causes
Flow Alteration
ic Li Thermal Modifications
1996 Aquatic Life S_upport e
Cold-Water Fishery Siltation
Habitat Alterations
Dearborn River, from B.1 Aquatic Life Support Flow Alteration
Falls Creek to the 48.6 . I
: . 2002 |[Cold-Water Fishery Thermal Modifications
Missouri River . . o
Primary Contact Recreation |Siltation
Aquatic Life Support Flow Alteration
2004 |Cold-Water Fishery Siltation
Primary Contact Recreation |Thermal Modifications
Aquatic Life S " Flow Alteration
quatic Life Suppo . .
1996 |coid-Water Fishery Habitat Alterations
Flat Creek, from Siltation
B-1 ,
ggg%ocr;elgt(vte?’ 15.5 2002 Aquatic Life Support Flow Alterations
00 Cold-Water Fishery Siltation
2004 Insufficient Data
Middle Fork of the 1996 |Aquatic Life Support Siltation
Dearborn River, . 2002 |Not Listed Not Listed
13.5 | B-1
Headwaters to the
Dearborn River 2004 |Not Listed Not Listed
1996 |Not Listed Not Listed
o Dewatering
South Fork of the 2002 |Aquatic Life Support Flow Alteration
Dearborn River Cold-Water Fishery o
’ 15.8 | B-1 Siltation
Headwaters to the _
Dearborn River o Dewatering
2004 |Aquatic Life Support Flow Alteration
Cold-Water Fishery -
Siltation
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Figure 1-1. Location of 303(d) listed streams in the Dearborn TPA.
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1.1 Approach

DEQ and EPA selected the Dearborn TPA as a pilot project to evaluate the feasibility of completion of all
necessary TMDLs relying primarily on currently available data, use of remote sensing techniques, and
application of modeling techniques. The Dearborn TPA was selected for this approach because, with the
exception of the headwaters region, the Dearborn TPA is largely under private ownership with limited
access. Also, when this approach was originally conceived in July of 2002, all necessary TMDLs for the
Dearborn TPA were scheduled for completion by December 31, 2003.

As described above and in more detail in Section 3.1, the pollutants of concern in the Dearborn TPA
included thermal modifications and siltation®. This approach focused on these two pollutants (i.e.,
specifically the water body/pollutant combinations appearing in Table 3-1). The various components of
this approach are summarized below in the chronological order in which they were completed.

1.1.1 Watershed Characterization

The first step, the Watershed Characterization presented in Section 2.0, involved compiling available
information to develop an understanding of the environmental and socioeconomic characteristics of the
watershed that may have an influence on water quality and quantity. The watershed characterization step
is a coarse-level, watershed-scale analysis relying primarily on information contained in published reports
and through geographic information system (GIS) sources. This step is intended to put the subject water
bodies into context with the watersheds in which they occur; provide the necessary information to fine-
tune subsequent steps; and provide preliminary, coarse-level information regarding the identity of
potential pollutant sources.

1.1.2 Air Photo Analysis

A review of historical aerial photos and a low-level reconnaissance flight were conducted to: 1) assess
historical trends in physical stream corridor conditions (with an emphasis on impacts associated with the
1964 flood); 2) preliminarily identify irrigation points of diversion and returns; 3) assess the condition of
the riparian corridors; and 4) to conduct a coarse-level assessment of potential sources of sediment and/or
thermal modification (see Appendix D).

1.1.3 Compilation of all Available Water Quality Data and Data Gaps Analysis

While the previously described analyses were ongoing, EPA and DEQ began to compile all of the readily
available water quality data that had relevance to the listed impairments (i.e., siltation and thermal
modification). This first involved obtaining and reviewing all of the information compiled previously by
DEQ in support of the 303(d) listings and reviewing DEQ’s internal files and databases. All available data
were then downloaded from STORET and contacts were made with the various resource agencies in the
state in an attempt to obtain all available data (e.g., USGS, Montana Fish, Wildlife and Parks, Montana
Department of Natural Resources and Conservation, and United States Natural Resource Conservation
Service). The available and relevant data are presented in the water body — by — water body discussions in
Section 3.0.  The results of this step indicated that the available data were inconclusive regarding

! EPA has made a determination that some categories of water quality impairment are best resolved through
measures other than TMDLs. Impairment causes including habitat alterations, fish habitat degradation, channel
incisement, bank erosion, riparian degradation, stream dewatering, and flow alterations have all been placed in a
general category of “pollution” for which TMDLs are not required. On the other hand, TMDLSs are required to
address impairments caused by discrete “pollutants”, such as heavy metals, nutrients, and sediment (Dodson, 2001).
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potential fine sediment related impairments, and insufficient data were available to determine if the
current temperature regime was largely natural or significantly influenced by anthropogenic sources.

1.1.4 Sampling and Analysis Plan Development and Implementation

A Sampling and Analysis Plan (SAP) was prepared to address fine sediment related data gaps within the
constraints of available resources and one field season (see Appendix B). The SAP also included the
installation of two continuous temperature data loggers in the main stem Dearborn River to supplement
the available data and calculation of the Bank Erosion Hazard Index (BEH]I) at two sites to assist in
verification of air photo interpretations. Additionally, a quality assurance project plan (QAPP) was
prepared to guide data collection activities in the Dearborn River and several other Montana watersheds
during the 2003 field season. The SAP was implemented in the summer of 2003. All field data forms and
data reports are presented in Appendix B.

1.1.5 Comparison of Available Data to Applicable Water Quality Standards

The applicable water quality standards for both siltation and thermal modification are narrative (see
Section 3.2). In general, the narrative criteria do not allow for harmful or other undesirable conditions to
occur above naturally occurring levels from discharges to state surface waters. Without a specific number,
it is necessary to translate the narrative criteria into measurable water quality goals. As a result, the first
step in the comparison of the available data to the applicable water quality standards involved the
selection of a suite of targets and supplemental indicators that provided measurable thresholds for
evaluation of water quality standards compliance (see Section 3.3). The available data were compared to
the selected threshold values for the targets and supplemental indicators to assess compliance with water
quality standards. The results are presented in Section 3.4.

In the absence of temperature data from a suitable reference stream or reach, it was not possible to use the
available data to determine compliance with the applicable temperature standards (see Section 3.2.2 for
Montana’s temperature standard). As a result, a model-based approach was used to simulate current
stream temperatures and to simulate stream temperatures in the absence of human-caused sources. The
results were used to determine compliance with the applicable water quality standards (Section 3.8.1).

1.1.6 Pollutant Source Assessment

This step involved identifying and quantifying the relative importance of the significant sources of
pollutants. Since this document focused primarily on two pollutants, siltation and thermal modification,
the source assessment focused on sources of fine sediment, and factors that may contribute to thermal
modification.

For fine sediment, the primary sources considered included landscape scale erosion associated with
overland flow, sheet/rill erosion, stream bank erosion, and riparian condition. Source identification was
accomplished largely through evaluation of current and historic air photos, a low-level aerial flight, and
compiling readily available information from various GIS sources. Coarse-level ground truthing occurred
via visual site reconnaissance at all public stream crossings, along all public roads, during all sampling
events described above, and the lower 19 miles of the main stem Dearborn was floated in June 2003.
Source load quantification was largely accomplished using model-based techniques and/or calculations
using literature-based relationships (see Section 4.0).

For thermal modification, the analysis focused primarily on the main stem Dearborn River and the
sources considered included riparian vegetation (i.e., as a surrogate for shade), geomorphology (i.e., an air
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photo comparison between historic and current conditions — See Appendix D), and human-caused flow
alteration. A simplistic model-based approach was used to determine the significance of human-caused
flow alteration (See Section 3.8.1).

In general, the source assessment conducted in the Dearborn TPA is considered preliminary. Although it
is felt that this level of source assessment is adequate to identify, and determine the relative importance of
sources in context with others within the TPA, additional source assessment will likely be necessary
during the future implementation phases.

1.1.7 TMDLs

Total Maximum Daily Loads, allocations, and margins of safety were presented for all waters determined
to be impaired (i.e., South Fork Dearborn River, Middle Fork Dearborn River, and Flat Creek for siltation
— See Section 5.0). It was determined that siltation is not currently impairing beneficial uses in the main
stem Dearborn River, therefore no TMDL is necessary (See Section 3.8.1). However, a VVoluntary Water
Quality Restoration Strategy is proposed to address identified minor sources of siltation along the
Dearborn River main stem and to coordinate with the proposed TMDL activities in the tributaries (See
Section 5.0). Insufficient information is currently available to definitively determine whether or not
thermal modification is a human-caused impairment in the Dearborn River. As a result, no TMDL is
proposed at this time to address temperature issues in the main stem Dearborn River, rather, further study
is proposed (See Section 6.0).

1.1.8 Adaptive Management Concepts

Adaptive management is an important component of the approach in the Dearborn TPA. The adaptive
management strategy presented in Section 6.3 provides a conceptual plan for addressing uncertainties and
reacting to new information that may become available in the future.

1.1.9 Response to Public Comment

Finally, this document reflects the public comment submitted to DEQ and EPA during the formal public
comment period regarding the November 18, 2004 draft document. A summary of the public comment
received and corresponding agency responses are provided in Section 7.0.

1.2 Document Contents

The relevant physical, chemical, biological, and socioeconomic characteristics of the environment in
which the subject water bodies exist are described in Section 2 (Watershed Characterization). A summary
and evaluation of all available water quality information are presented in Section 3 (Water Quality
Concerns and Status). Potential sources of pollutants are discussed in Section 4 (Source Identification).
The required TMDL elements for the Middle Fork and South Fork Dearborn Rivers and Flat Creek are
presented in Section 5. A monitoring and adaptive management strategy for the Dearborn River is
presented in Section 6. And finally, a public involvement summary is presented in Section 7.
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2.0 WATERSHED CHARACTERIZATION

The intent of this section of the document is to put the Dearborn River and its tributaries into context with
the watershed in which they occur. This section provides the reader with a general understanding of the
environmental characteristics of the watershed that may have relevance to the 303(d) listed water quality
impairments. This section also provides some detail regarding those characteristics of the watershed that
may play a significant role in pollutant loading (e.g., geographical distribution of soil types, vegetative
cover, land use).

2.1 Physical Characteristics

The following sections of the document describe the physical characteristics of the watershed, such as its
location, climate, hydrologic features, and land use/land cover.

2.1.1 Location

The Dearborn TPA is located entirely within Montana and encompasses approximately 550 square miles
of Cascade County and Lewis and Clark County. Bounded by the Sun River watershed on the north, the
headwaters originate in the Rocky Mountains and the basin drains generally to the southeast toward the
Dearborn River’s confluence with the Missouri River. The Continental Divide serves as the western
boundary of the Dearborn River TPA. Major tributaries to the Dearborn River include the South Fork
Dearborn River, Middle Fork Dearborn River, Falls Creek, Hogan Creek, Flat Creek, and Sullivan Creek.
The watershed is in the western portion of the Upper Missouri—-Dearborn subbasin and contains six USGS
(U.S. Geological Survey) 11-digit hydrologic cataloging units, as shown in Figure 1-1. Typical views of
streams in the watershed are shown in the photographs below.
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2.1.2 Climate

The National Oceanic and Atmospheric Administration (NOAA) collects data from one climate station in
the watershed. The Rogers Pass 9INNE station (NOAA Cooperative station number 247159-4) is in the
Middle Fork subwatershed at an elevation of approximately 4,200 feet® and data are available for the
period from June 15, 1989, to December 31, 2002. A graphical summary of the average climatic
characteristics at a station is called a climagraph. The climagraph in Figure 2-1 illustrates annual average
precipitation and temperature for the Rogers Pass 9NNE station. This station typifies climate in the
middle and lower reaches of the Dearborn TPA, and shows that much of the snowfall occurs from
September through May, while most of the rainfall occurs from April through September (WRCC,
2002b). Total annual average precipitation and total annual average snowfall at this station are 18.3
inches and 87.8 inches, respectively. Average monthly temperatures range from a maximum of 64.4
degrees Fahrenheit (°F) in July to a minimum of 21.2 °F in January.

Historical averages for precipitation, snowfall, and temperature are not available for other parts of the
watershed. As a result climate conditions in the Dearborn TPA headwaters cannot be assessed with
precision. However, annual precipitation and temperature are largely governed by elevation in watersheds
with considerable change in topography. Since elevation in the Dearborn TPA varies considerably, it is
assumed that conditions in the headwaters are significantly different from conditions at the Rogers Pass 9
NNE station. The headwaters region is likely to have higher average annual precipitation and snowfall
and cooler average annual temperatures than the lower elevation regions. In addition, this region is likely
to receive snowfall earlier than September and later than May. Significant precipitation may also occur
for a longer period of time in the spring and summer.
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Figure 2-1. Climagraph for Rogers Pass INNE MT, Station 247159-4. Data cover the period 1971
to 2000.

% There is an inactive climate station also named “Rogers Pass.” This station (247156-4) is located at an elevation of
5,540 feet, whereas the active Rogers Pass station (9NNE) is located at an elevation of 4,200 feet. Both stations are
shown in Figure 2-2.
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2.1.3 Hydrology
Dearborn River Flow Data - Main Stem

There are four USGS flow gages with current and historical flow data in the Dearborn TPA (Figure 2-2
and Table 2-1). Two stations on the Dearborn River main stem were analyzed to obtain a general
understanding of flow from the river’s headwaters to its mouth at the Missouri River. These stations are
the Dearborn River near Clemons (upstream) and the Dearborn River near Craig (downstream). The flow
patterns at the two main stem stations are very similar. Figure 2-3 shows that flow increases between
March and April as a result of snowmelt. On average, flows continue to increase until a maximum is
achieved at the end of May. By the end of July, evaporation, reduced precipitation, reduced snowmelt,
and withdrawals cause the river to flow at base flow. Flow slightly increases from upstream to
downstream, and the most pronounced changes in flow occur during the rainfall and snowmelt season.

Extreme flood events can significantly alter the morphological characteristics of stream channels and can
also affect the condition of the stream’s floodplains and riparian corridors. In some cases, the resulting
changes are evident many years after the events. One such event occurred in the Dearborn River
watershed in June of 1964, when 3 to 16 inches of rain fell over a 40 hour period on a deeper than normal
snowpack. The resulting flows significantly increased channel widths, in some cases more than doubling
the size of the pre-flood channel. A major decrease in channel stability occurred along with the channel
width increases. Gravel bars, eroding banks, and loss of riparian vegetation were apparent throughout
much of the Dearborn in post-flood aerial photos (see Appendix D). It is reasonable to assume that
rebuilding of floodplain soils on exposed gravel deposits and re-establishment of climax floodplain
vegetation communities is still continuing in the present day. Full recovery from the 1964 flood event has
been gradual in many alluvial channels along the Rocky Mountain front. Exposed gravel floodplain
surfaces are also widespread in portions of the Teton River, Birch Creek, and elsewhere in the area.

Table 2-1. Selected USGS Stream Gages on the Dearborn River
. Drainage Start
Station 1D Gage Name Area (mi2) Date End Date
06072000 | Dearborn River AB Falls Creek, near 69.6 | 5/1/1908 | 12/31/1911
Clemons, MT
06072500 | Falls Creek near Clemons, MT 37.6 5/1/1908 | 12/31/1911
06073000 | Dearborn River near Clemons, MT 123.0 4/1/1921 9/30/1953
06073500 | Dearborn River near Craig, MT 325.0 | 10/1/1945 | 9/30/2003
10 Final Report
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Figure 2-3. Average daily flows at two USGS gages on the Dearborn River main stem. Data show

the entire period of record for both gages.
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Stream Types

The National Hydrography Data (NHD) provided by EPA and USGS identified the major stream types in

the Dearborn River Basin. Most of the streams in the Dearborn TPA were classified as intermittent
streams (Table 2-2). Intermittent streams flow for short periods during the course of a year, and flow
events are usually initiated by rainfall or snow melt. Perennial stream flow was classified in major
streams and tributaries of the basin, including the Dearborn River, South Fork Dearborn River, Middle
Fork Dearborn River, and Flat Creek (Figure 2-4). Mountain streams and major tributaries of varying
sizes have perennial flow due to snowmelt and precipitation; streams at lower elevations are generally
intermittent and flow after local rainstorms. Most of the canals, ditches, connectors, and artificial paths
are located along Flat Creek.

Table 2-2. Summary of Stream Type in the Dearborn River Basin
Stream Type Stream Length (feet) | Percentage
Intermittent 4,949,496 72.76
Perennial 1,574,946 23.15
Canal/ditch 248,313 3.65
Artificial Path 28,517 0.42
Connector 1,644 0.02
Total 6,802,916 100.00
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Figure 2-4. Stream types in the Dearborn River watershed.

14

Final Report



TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

Irrigation Practices

Irrigation activities have a significant impact on the hydrology of the Dearborn River watershed. The
largest diversion in the watershed is located on the upper portion of the Dearborn River main stem and
diverts a significant portion of the river’s flow into Flat Creek (Figure 2-5 and Figure 2-6). The head gate
is used on an “as needed” basis (Barrett, private landowner, December 29, 2004) and no data are available
on the daily flows diverted to Flat Creek.

Flow measurements at various points in the Dearborn River watershed were taken on July 24, 2003, to
assess the significance of the Flat Creek diversion. The results of these measurements are presented in
Table 2-3 and several observations can be made. First, approximately 55 percent of the flow in the
Dearborn River was diverted to Flat Creek at the time of the field visit. The Middle and South Forks
returned an additional 7.2 cubic feet per (cfs) second (combined) flow to the Dearborn River downstream
of the Flat Creek diversion, but flows at the Highway 287 bridge were still only 38 cfs. An additional 15.2
cfs were therefore lost from the Dearborn River as a result of other irrigation diversions, groundwater
percolation, and evaporation. These water losses, combined with the loss due to the Flat Creek diversion,
affect water quality in the Dearborn River by concentrating pollutants and elevating temperatures.
Another observation that can be made is that the volume of water added to Flat Creek is several times
greater than would naturally occur in the stream channel. The impact of this is discussed in Sections 3 and
4.

e h e e

Figure 2-5. Flat Creek diversion gate structure Figure 2-6. Flat Creek diversion canal.
(view from Dearborn River)
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Table 2-3. Flow Conditions at Various Locations in the Dearborn River Watershed on July 24,
2003

Location Measured Flow

(cfs)
Dearborn River immediately upstream of Flat Creek diversion 105
Irrigation channel immediately downstream of diversion 58
Dearborn River downstream of Flat Creek diversion (calculated) 47
Middle Fork Dearborn River at confluence with Dearborn River 5
South Fork Dearborn River at confluence with Dearborn River 1.2
Flat Creek at confluence with Dearborn River 4
Dearborn River at Highway 287 Bridge 38

16
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2.1.4 Topography

Figure 2-7 displays the general topography within the Dearborn River TPA, and a shaded relief map of
the watershed is presented in Figure 2-8. Elevations range from around 3,422 feet above mean sea level at
the confluence with the Missouri River to 9,078 feet at the highest point in the watershed.

Major Streams
Lakes
ﬁ\J County Boundary
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Figure 2-7. Elevation in the Dearborn River watershed.
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Major Streams

Figure 2-8. Topographic relief in the Dearborn River watershed.
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2.1.5 Ecoregions

Omernik (1995) has defined ecoregions as areas with common ecological settings that have relatively
homogeneous features including potential natural vegetation, geology, mineral availability from soils,
physiography, and land use and land cover. MDEQ uses ecoregions to establish a variety of water quality
targets, such as for macroinvertebrate populations and nutrient concentrations. The Dearborn River
watershed contains parts of three ecoregions (see Figure 2-9 and Table 2-4).

Table 2-4. Ecoregions in the Dearborn River Watershed
Ecoregion Area Area . Percentage
(acres) (square miles)
Northern Rockies 84,219 131.6 23.87
Canadian Rockies 83,203 130.0 23.58
Montana Valley and Foothill Prairies 185,392 289.7 52.55
Total 352,814 551.3 100.00

f Roads

N(.‘o.'lllnc-.-li!'fll Divide

Major Streams
Lakes

7 M/ County Boundary

Ecoregions
Canadian Rockies
Montana Valley and Foothill Franes
Morhtemn Rockies

[ ¥MHelena ' |
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Figure 2-9. Ecoregions in the Dearborn TPA.
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2.1.6 Land Use and Land Cover

General land use and land cover data for the Dearborn River basin were extracted from the Multi-
Resolution Land Characterization (MRLC) database (MRLC, 1992) and are shown in Table 2-5 and
Figure 2-10. This database was derived from satellite imagery taken during the early 1990s and is the
most current detailed land use data known to be available for the watershed. Each 98-foot by 98-foot pixel
in the satellite image is classified according to its reflective characteristics. A complete list of the MRLC
land cover categories and their definitions is given in Appendix A. Table 2-5 summarizes land cover in
the Dearborn River TPA and shows that grasslands/herbaceous is the dominant land cover, comprising
approximately 55.71 percent of the total land cover. Evergreen forest and shrublands comprise 32.02
percent and 6.56 percent, respectively. Other important cover types are pasture/hay (3.54 percent) and
bare rock/sand/clay (1.02 percent). All other land cover types combined account for less than 2 percent of

the total watershed area.

Table 2-5. Land Use and Land Cover in the Dearborn TPA (acres)
Middle Fork South Fork
Land Use/Cover Dearborn River Dearborn Dearborn Flat Creek
Grasslands/herbaceous 196,564 20,121 9,104 74,071
Evergreen forest 112,962 18,216 12,466 2,443
Shrubland 23,162 4,463 3,241 1,660
Pasture/hay 12,479 173 160 10,031
Bare rock/sand/clay 3,600 12 4 13
Open water 1,056 5 7 403
Woody wetlands 970 377 90 107
Small grains 872 130 116 0
Deciduous forest 472 34 52 29
Mixed forest 381 1 1 3
Emergent herbaceous wetlands 185 30 14 39
Commercial/industrial/transportation 42 4 8 6
Fallow 42 0 0 0
Perennial ice/snow 22 0 1 0
Row crops 22 10 0 8
Low Intensity Residential <1 <1 0 0
Total 352,831 43,575 25,263 88,812
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2.1.7 Vegetative Cover

Vegetative data were gathered from GAP Analysis Projects completed for Montana. The GAP Analyses
are a nationwide program conducted under the guidance of the USGS for the purpose of assessing the
extent of conservation of native plant and animal species. Since an important part of the analyses is the
identification of habitat, detailed vegetative spatial data are usually available for states that have
completed their analyses. Like the MRLC data, the spatial data for Montana were derived from satellite
imagery taken during the early 1990s. However, the vegetative classification is much more detailed than
that of the MRLC; the GAP data include vegetative species such as ponderosa pine, rather than general
land cover classes like evergreen forest. Vegetative cover provided by GAP data for the Dearborn River
watershed is summarized in Table 2-6 and shown in Figure 2-11.

Table 2-6 and Figure 2-11 show that low to moderate cover grasslands, altered herbaceous lands, and
mixed mesic shrubs are the dominant vegetative cover in the middle portion of the basin and occupy
28.92 percent, 15.16 percent, and 8.65 percent of the watershed, respectively. Douglas fir and ponderosa
pine collectively occupy approximately 13 percent of the watershed, primarily throughout the South Fork
and Middle Fork Dearborn River and the lower reaches of the Dearborn River. In addition, 25,312 acres
(7.17 percent) throughout the Falls Creek watershed, Clemons Creek watershed, and the Dearborn River
headwaters are classified as standing burnt forest, a result of the 1988 Canyon Creek Fire. Irrigated and
dry agricultural lands account for 3.48 percent and 0.61 percent of the watershed, respectively. The
remaining land cover classes occupy approximately 23 percent of the Dearborn River TPA.
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Table 2-6. Vegetative Cover According to GAP Analysis for the Dearborn River Watershed

. Area Percentage of
Vegetative Cover
Acres Square Miles Watershed

Low/Moderate Cover Grasslands 102,051 159.5 28.92
Altered Herbaceous 53,486 83.6 15.16
Mixed Mesic Shrubs 30,520 47.7 8.65
Douglas Fir 25,552 39.9 7.24
Standing Burnt Forest 25,312 39.6 717
Ponderosa Pine 20,520 321 5.82
Mixed Xeric Forest 13,108 20.5 3.72
Agricultural Lands - Irrigated 12,270 19.2 3.48
Mixed Subalpine Forest 9,548 14.9 2.71
Rock 8,315 13.0 2.36
Douglas Fir/Lodgepole Pine 7,908 12.4 2.24
Lodgepole Pine 6,809 10.6 1.93
Montane Parklands and Subalpine Meadows 5,162 8.1 1.46
Moderate/High Cover Grasslands 3,973 6.2 1.13
Shrub Riparian 3,847 6.0 1.09
Graminoid and Forb Riparian 2,570 4.0 0.73
Mixed Barren Sites 2,362 3.7 0.67
Mixed Whitebark Pine Forest 2,182 3.4 0.62
Agricultural Lands - Dry 2,164 3.4 0.61
Rocky Mountain Juniper 1,912 3.0 0.54
Cloud Shadows 1,891 3.0 0.54
Conifer Riparian 1,811 2.8 0.51
Limber Pine 1,621 25 0.46
Mixed Xeric Shrubs 1,227 1.9 0.35
Clouds 1,203 1.9 0.34
Mixed Mesic Forest 1,133 1.8 0.32
Mixed Broadleaf Forest 1,107 1.7 0.31
Alpine Meadows 849 1.3 0.24
Broadleaf Riparian 504 0.8 0.14
Sagebrush 494 0.8 0.14
Mixed Riparian 478 0.7 0.14
Water 412 0.6 0.12
Mixed Broadleaf and Conifer Forest 280 0.4 0.08
Mines, Quarries, Gravel Pits 244 0.4 0.07
Mixed Broadleaf and Conifer Riparian 12 <01 <0.01
Total 352,839 551.3 100.00
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2.1.8 Soils

Soils data from the Natural Resources Conservation Service (NRCS) were used to characterize soils in the
Dearborn River TPA. General soils data and map unit delineations for the United States are provided as
part of the State Soil Geographic (STATSGO) database. Geographic information system (GIS) coverages
provide accurate locations for the soil map units at a scale of 1:250,000 (USDA, 1995). A map unit is
composed of several soil series having similar properties. Identification fields in the GIS coverages can be
linked to a database that provides information on chemical and physical soil characteristics. Figure 2-12
shows the general map unit boundaries in the Dearborn River TPA, and the following sections summarize
relevant chemical and physical soil data.

Universal Soil Loss Equation (USLE) K-factor

A commonly used soil attribute is the K-factor, a component of the Universal Soil Loss Equation
(Wischmeier and Smith, 1978). The K-factor is a dimensionless measure of a soil’s natural susceptibility
to erosion, and values may range from 0 for water surfaces to 1.00 (although in practice, maximum values
do not generally exceed 0.67). Large K-factor values reflect greater inherent soil erodibility. The
distribution of K-factor values in the Dearborn River Basin is shown in Figure 2-13, which shows that
nearly all the soils in the watershed have K-factors ranging from 0.18 to 0.37, suggesting moderate soil
erosion potential. The figure also shows that soils with the highest susceptibility to erosion are located in
the headwaters of Flat Creek and Auchard Creek.

Hydrologic Soil Group

The hydrologic soil group classification is a means for grouping soils by similar infiltration and runoff
characteristics during periods of prolonged wetting. Typically, clay soils that are poorly drained have the
slowest infiltration rates, while sandy soils that are well drained have the fastest infiltration rates. NRCS
has defined four hydrologic groups for soils. Data for the Dearborn River TPA were obtained from
STATSGO and summarized based on the major hydrologic group in the surface layers of the map unit
(Table 2-7) (NRCS, 2001). The resulting hydrologic soil information is displayed in Figure 2-14.

Table 2-7. Hydrologic Soil Groups

Hydrologic Soil Groups Description

A Soils with high infiltrations rates. Usually deep, well-drained sands or
gravels. Little runoff.

B Soils with moderate infiltration rates. Usually moderately deep, moderately
well-drained soils.

c Soils with slow infiltration rates. Soils with finer textures and slow water
movement.

D Soils with very slow infiltration rates. Soils with high clay content and poor
drainage. High amounts of runoff.

The majority of soils in the middle portion of the Dearborn River Basin are moderately deep, fine-
textured C soils, characterized by moderately slow infiltration rates. A large portion of soils in the upper
Dearborn TPA have moderate infiltration rates typical of moderately well drained alluvial B soils. The
remainder of the basin contains poorly drained D soils. These areas have very slow infiltration rates and
high amounts of runoff resulting from high soil clay content.
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Figure 2-12.  General soil units in the Dearborn River TPA.
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2.1.9 Riparian Vegetation Characteristics

Riparian vegetation was evaluated for several stream segments in the Dearborn River TPA using
historical and current aerial and video photography (Land and Water Consulting, 2004). Riparian
vegetation along the Dearborn River consisted primarily of open stands of deciduous cottonwoods with
extensive areas of herbaceous understory and woody shrub components (Table 2-8). Riparian buffer
widths in the evaluated segments of the Dearborn River ranged between 42 and 136 feet wide, with a
median width of 46 feet. Although trees were not the dominant vegetation for the Dearborn main stem,
the overall coverage was good relative to site potential. Riparian vegetation appeared to be in a seral state
with multiple age classes of cottonwood in active alluvial reaches. Upper reaches in the Dearborn River
had increasing amounts of coniferous overstory relative to deciduous cottonwood.

Riparian vegetation in the Middle and South Forks of the Dearborn River was characterized by isolated
stands of deciduous cottonwood with extensive areas of herbaceous understory and woody shrub
components. The headwater regions tended to have a higher percentage of trees. Tree and woody shrub
density generally increased toward the headwaters where the reaches transitioned into a coniferous forest.

Vegetation metrics for Flat Creek indicated that riparian tree and woody shrub coverage was extremely
low for most reaches. Trees were less than 1 percent in all reaches except the most downstream reach.
Overall, woody shrubs covered about 21 percent of the riparian corridor, and herbaceous species averaged
77 percent. Vegetation in the upstream reaches was largely herbaceous, with lesser amounts of remnant
and decadent woody shrub species. Riparian buffer width in all of the Flat Creek segments was low
relative to potential.

Table 2-8. Riparian Vegetation in the Dearborn River TPA

Vegetation Type (% of reach)
Coniferous/ Grass/ Bare Ground/
Riparian Buffer Deciduous Woody Shrub Sedge Disturbed
Reach Width (feet) (%) (%) (%) (%)
Dearborn River
DR1 45 16 19 56 10
DR2 42 19 27 49
DR3 43 6 25 64
DR4 46 12 27 60
DR5 72 33 22 41 5
DR6 136 11 39 30 20
South Fork Dearborn River
SF1 28 3 49 46 2
SF2 61 18 31 51 <1
Middle Fork Dearborn River
MF1 78 4 37 59
MF2 36 11 6 76 8
Flat Creek
FC1 47 9 12 79 <1
FC2 51 <1 35 64 <1
FC3 64 <1 21 77 1.5
FC4 31 <1 4 93 2
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2.2 Cultural Characteristics

The following sections of the report provide information on watershed population and describe land
ownership characteristics.

2.2.1 Population

The total population for the watershed is not directly available but may be inferred from the 2000 U.S.
Census data, which were downloaded for all towns, cities, and counties whose boundaries lie wholly or
partially within the watershed. The proportion of county area within the basin was determined from
spatial overlay of county boundaries and the watershed boundary in a GIS. It is assumed that the
nonurban population for each county is uniformly distributed within the county. The nonurban county
population was multiplied by the county’s proportional watershed area and the product was assumed to
reflect the county’s nonurban population.

The analysis found that approximately 4,000 people reside within the Dearborn River watershed. Table 2-
9 presents the watershed’s urban and nonurban population totals by county. Figure 1-1 displays the
locations of counties, cities, and towns. From the table, it can be seen that the vast majority of the
population live in nonurban areas, while 50 people (1.26 percent) reside in the Millford Colony.

Table 2-9. Dearborn River TPA Population Summarized by County
Estimated | Percentage
Watershed of Total Nonurban Percent Urban Percent
County Population | Population | Population | Nonurban | Population Urban
Cascade 36 0.91 36 0.91 0 0
Lewis and Clark 3,917 99.09 3,867 97.82 50 1.26
Total 3,953 100 3,903 98.74 50 1.26

Source: U.S. 2000 Census and GIS analysis.

2.2.2 Land Ownership

Various private, tribal, state, and federal agencies hold title to portions of the Dearborn River watershed,
as shown in 0 and Figure 2-15. For the watershed as a whole, the majority of land is privately owned,
encompassing 250,539 acres, or 71.01 percent of watershed area. The U.S. Forest Service maintains
74,094 acres, 21 percent of total land holdings, while the Montana Department of Natural Resources and
Conservation governs more than 22,000 acres (6.32 percent) of the planning area. Furthermore, the
Bureau of Land Management holds title to 5,120 acres (1.45 percent). The remaining ownership in the
basin accounts for less than one-half of a percentage point of total ownership (approximately 751 acres).
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Table 2-10. Land Ownership in the Dearborn River TPA

Land Ownership Description Area

Acres | Square Miles | Percentage
Private land 250,539 391.5 71.01
U.S. Forest Service 74,094 115.8 21.00
Department of Natural Resources and
Conservation 22,309 34.9 6.32
Bureau of Land Management 5,120 8.0 1.45
Water 734 1.1 0.21
Montana Fish, Wildlife, and Parks 17 <0.1 <0.01
Total 352,813 551.3 100.00

SN\ Continental Divide

f Roads
# M7 County Boundary
Major Streams
Lakes N
Land Ownarship
Hl Gureau of Land Managemeant ~ B
Dept of Natural Resources & Conservation w E
B Montana Fish Wildlife & Parks I
Frivate land
U Forest Service 0 5 4

Bl MT State Lands (Water)

Figure 2-15. Land ownership in the Dearborn TPA.
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2.3 Fisheries

The stream segments in the Dearborn River TPA are classified as “B-1" (see Section 3.2.1), which calls
for the water to sustain the “growth and propagation of salmonid fishes and associated aquatic life”
(ARM, 1996). Fisheries data reported by the Montana Fisheries Information System Database (MFISH,
2004) are presented in Table 2-11 and provide information on the fish species present in the watershed.
Qualitative descriptions of the fishery were also discussed with Montana Department of Fish, Wildlife,
and Parks (MFWP) personnel.

Table 2-11. Fisheries Data for the Dearborn TPA, Reported by the Montana Department of
Fish, Wildlife, and Parks.

. . Middle Fork South Fork
Category Species Dearborn River Dearborn River | Dearborn River Flat Creek
Native Species
X Westslope

of Special Cutthroat Trout X
Concern
Native White Sucker X
Native Longnose Dace X X

: Longnose
Native Sucker X
Native Mottled Sculpin X X X X

. Mountain
Native Whitefish X X
Native Lake Chub X
Native White Sucker X
Introduced Rainbow Trout X X
Introduced Brook Trout X X X X
Introduced Brown Trout X X X X

Rainbow trout and westlope cutthroat trout are two of the more important fish species in the Dearborn
TPA and the Dearborn River is the main spawning and rearing tributary to the trout fishery in the
Missouri River. Rainbow trout ascend the Dearborn River annually from March through May, spawn,
and then return to the Missouri River. After hatching, most rainbow trout rear for one winter in the
Dearborn River basin before migrating to the Missouri River during spring runoff. Therefore, habitat and
environmental conditions in the Dearborn River Basin set year class strengths for the rainbow trout
population in the Missouri River (Leathe, 2004). Figure 2-16 provides information on the number of
rainbow trout per mile in the Missouri River at Pelican Point over the past twenty-three years. The data
are considered representative of populations in the Dearborn River watershed (Horton, FWP, personal
communication, January 12, 2005) and indicate that there is no clear increasing or trend over the period-
of-record.
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Figure 2-16.  Fall estimates of age-1 rainbow trout in the Missouri River at Pelican Point.

Populations of rainbow trout in the Dearborn River watershed have recently been affected by whirling
disease, which was first observed in the watershed in 2003. Infection rates in the South Fork and the
Middle Fork of the Dearborn are among the highest infection rates observed in Montana (Leathe, 2004).
Whirling disease is caused by a tiny metazoan parasite (Myxobolus cerebralis) that is native to the
Eurasian continent and was introduced into U.S. waters in the late 1950s, possibly with the importation of
brown trout. Myxobolus cerebralis penetrates the head and spinal cartilage of fingerling trout where it
multiplies rapidly, putting pressure on the organ of equilibrium. This causes the fish to swim erratically
(hence the name “whirling disease”) and have difficulty feeding and avoiding predators. In severe
infections, the disease can cause high rates of mortality in young-of-the-year fish. When each infected
fish dies, thousands to millions of the parasite spores are released to the water. Spores can withstand
freezing and desiccation, and can survive in a stream for 20 to 30 years. Spores must be ingested by its
alternate host, a tiny, common aquatic worm (Tubifex tubifex) where the spore takes on the form that
once again will infect trout. The highly infective form released by Tubifex worms is called
Triactinomyon. This form hooks onto passing fish and burrows into its nervous system, completing the
life cycle. Whirling disease attacks juvenile trout and salmon, but doesn't infect warm water species.
Rainbow trout and cutthroat trout appear to be more susceptible than other trout species.
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3.0 WATER QUALITY IMPAIRMENT STATUS

This section first presents the status of all 303(d)-listed water bodies in the TPA (i.e., which water bodies
are listed as impaired or threatened and for which pollutant). This information is followed by a summary
of the applicable water quality standards and a translation of those standards into proposed water quality
goals or targets. The remainder of the section is devoted to a water body-by-water body review of
available water quality data and an updated water quality impairment status determination for each listed
water body.

3.1 303(d) List Status

A summary of the 303(d) list status and history of listings is provided in Figure 3-1. The listed stream
segments are shown in Figure 3-1. As mentioned in Section 1.1, all necessary TMDLs must be completed
for all pollutant-water body combinations appearing on the 1996 303(d) list. The Montana 1996 303(d)
list reported that the Dearborn River, Flat Creek, and the Middle Fork Dearborn River were impaired. The
causes of impairment listed for these waterbodies were habitat alterations, flow alteration, siltation, and
thermal modification.

In 2002, the South Fork Dearborn River was added to the list of impaired streams in the Dearborn River
TPA, and the Middle Fork Dearborn River was de-listed due to a lack of sufficient credible data. The
causes of impairment listed for the South Fork Dearborn River were dewatering, flow alteration, and
siltation. The draft 2004 303(d) list indicates that the Dearborn River is impaired because of flow
alterations, siltation, and thermal modifications; insufficient data are available to assess Flat Creek; the
Middle Fork is not listed; and the South Fork is impaired because of dewatering, flow alteration, and
siltation.

Habitat alteration and flow alteration are considered “pollution,” while siltation and thermal modifications
are considered “pollutants.” It is EPA’s position that TMDLSs are required only for “pollutants” that are
causing or contributing to water body impairments (Dodson, 2001). Therefore, because TMDLSs are
required only for pollutants and flow alteration and habitat alteration are not pollutants, the focus of this
document is on siltation and thermal modifications. Flow alteration and habitat alteration might certainly
constitute potential sources or causes of sediment related impairments, and while no TMDLs are
established to specifically address these issues, they will be addressed as sources, as appropriate.
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Figure 3-1.
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Table 3-1. 303(d) Listing Information for the Dearborn River TPA
Segment Name S|z.e Use | Listing Probable Impaired Uses |[Probable Causes
(mi) [Class | Year
Flow Alteration
ic Li Thermal Modifications
1996 Aquatic Life _Support netn
Coldwater Fishery Siltation
Habitat Alterations
Dearborn River, C Flow Alteration
from Falls Creek to | 48.6 | B-1 Aquatic Life Support o
the Missouri River 2002 Co_Idwater Fishery . Thermal Modifications
Primary Contact Recreation | Siltation
Aquatic Life Support Flow Alteration
2004 | Coldwater Fishery Siltation
Primary Contact Recreation | Thermal Modifications
Aquatic Life S " Flow Alteration
quatic Life Suppo . .
1996 Coldwater Fishery H.ablt.at Alterations
Flat Creek, from Siltation
Henry Creek to 155 | B-1 ,
Dear)t;orn River 2002 Aquatic Life Support Flow Alterations
Coldwater Fishery Siltation
2004 Insufficient Data
Middle Fork of the 1996 [ Aquatic Life Support Siltation
Dearborn River, 135 | B-1 2002 [ Not Listed Not Listed
Headwaters to the
Dearborn River 2004 Not Listed Not Listed
1996 [ Not Listed Not Listed
o Dewatering
SOU’[h Fork Of the 2002 Aquat|C Llfe Support FIOW A|terati0n
Dearborn River Coldwater FlShery . .
X 15.8 | B-1 Siltation
Headwaters to the
Dearborn River o Dewatering
2004 Aquatic Life _Support Flow Alteration
Coldwater Fishery L
Siltation
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3.2 Applicable Water Quality Standards

Water quality standards include the uses designated for a water body, the legally enforceable standards
that ensure that the uses are supported, and a non-degradation policy that protects the high quality of a
water body. The ultimate goal of this water quality restoration plan, once implemented, is to ensure that
all designated beneficial uses are fully supported and all standards are met. Water quality standards form
the basis for the targets described in Section 3.3. The pollutants addressed in this water quality assessment
are sediment and thermal modifications. This section provides a summary of the applicable water quality
standards for each of these pollutants.

3.2.1 Classification and Beneficial Uses

Classification is the assignment (designation) of a single use or group of uses to a water body based on
the potential of the water body to support those uses. Designated uses or beneficial uses are simple
narrative descriptions of water quality expectations or water quality goals. There are a variety of “uses” of
state waters, including growth and propagation of fish and associated aquatic life; drinking water;
agriculture; industrial supply; and recreation and wildlife. The Montana Water Quality Act (WQA) directs
the Board of Environmental Review (BER) to establish a classification system for all waters of the state
that includes their most beneficial uses, both at the time the Act was originally written and in the future
(Administrative Rules of Montana [ARM] 17.30.607-616), and to adopt standards to protect those uses
(ARM 17.30.620-670).

Montana, unlike many other states, uses a watershed-based classification system with some specific
exceptions. As a result, all waters of the state are classified and have designated uses and supporting
standards. All classifications have multiple uses and in only one case (A-Closed) is a specific use
(drinking water) given preference over the other designated uses. Some waters may not actually be used
for a specific designated use (e.g., as a public drinking water supply); however, the quality of that water
body must be maintained suitable for that designated use. When natural conditions limit or preclude a
designated use, permitted point source discharges or nonpoint source discharges may not make the natural
conditions worse.

Modification of classifications or standards that would lower a water’s classification or a standard (e.g.,
from B-1 to B-3) or removal of a designated use because of natural conditions can occur only if the water
was originally misclassified. All such modifications must be approved by the BER and are undertaken on
the basis of a Use Attainability Analysis (UAA) that must meet EPA requirements (40 Code of Federal
Regulations [CFR] 131.10(g), (h) and (j)). The UAA and findings presented to the BER during
rulemaking must prove that the modification is correct and all existing uses are supported. An existing use
cannot be removed or made less stringent.

Descriptions of Montana’s surface water classifications and designated beneficial uses are presented in
Table 3-2. All water bodies within the Dearborn River TPA are classified as B-1.
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Table 3-2.

Montana Surface Water Classifications and Designated Beneficial Uses

Classification

Designated Uses

A-CLOSED
CLASSIFICATION:

Waters classified A-Closed are to be maintained suitable for drinking, culinary, and
food-processing purposes after simple disinfection.

A-1

Waters classified A-1 are to be maintained suitable for drinking, culinary, and food-
processing purposes after conventional treatment for removal of naturally present
impurities.

B-1

Waters classified B-1 are to be maintained suitable for drinking, culinary, and
food-processing purposes after conventional treatment; bathing, swimming,
and recreation; growth and propagation of salmonid fishes and associated
aquatic life, waterfowl, and furbearers; and agricultural and industrial water

supply.

Waters classified B-2 are to be maintained suitable for drinking, culinary, and food-
processing purposes after conventional treatment; bathing, swimming, and
recreation; growth and marginal propagation of salmonid fishes and associated
aquatic life, waterfowl, and furbearers; and agricultural and industrial water supply.

B-3

Waters classified B-3 are to be maintained suitable for drinking, culinary, and food-
processing purposes after conventional treatment; bathing, swimming, and
recreation; growth and propagation of non-salmonid fishes and associated aquatic
life, waterfowl, and furbearers; and agricultural and industrial water supply.

C-1

Waters classified C-1 are to be maintained suitable for bathing, swimming, and
recreation; growth and propagation of salmonid fishes and associated aquatic life,
waterfowl, and furbearers; and agricultural and industrial water supply.

C-2

Waters classified C-2 are to be maintained suitable for bathing, swimming, and
recreation; growth and marginal propagation of salmonid fishes and associated
aquatic life, waterfowl, and furbearers; and agricultural and industrial water supply.

Waters classified C-3 are to be maintained suitable for bathing, swimming, and
recreation; and for growth and propagation of non-salmonid fishes and associated
aquatic life, waterfowl, and furbearers. The quality of these waters is naturally
marginal for drinking, culinary, and food-processing purposes, agriculture and
industrial water supply.

The goal of the State of Montana is to have these waters fully support the following
uses: drinking, culinary, and food-processing purposes after conventional
treatment; bathing, swimming, and recreation; growth and propagation of fishes
and associated aquatic life, waterfowl, and furbearers; and agricultural and
industrial water supply.

Final Report

37



TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

3.2.2 Standards

Montana’s water quality standards include numeric and narrative criteria, as well as a nondegradation
policy that currently applies to the numeric criteria.

Numeric surface water quality standards have been developed for many parameters to protect human
health and aquatic life. These standards are in Department Circular WQB-7 (MDEQ, 2004). The numeric
human health standards have been developed for parameters determined to be toxic, carcinogenic, or
harmful and have been established at levels to be protective of long-term (i.e., lifelong) exposures as well
as exposure through direct contact such as swimming.

The numeric aquatic life standards include chronic and acute values that are based on extensive laboratory
studies including a wide variety of potentially affected species, a variety of life stages, and various
durations of exposure. Chronic aquatic life standards are protective of long-term exposure to a parameter.
The protection afforded by the chronic standards includes reproduction, early life stage survival, and
growth rates. In most cases the chronic standard is more stringent than the corresponding acute standard.
Acute aquatic life standards are protective of short-term exposures to a parameter and are not to be
exceeded.

High-quality waters are afforded an additional level of protection by the nondegradation rules (ARM
17.30.701 et. seq.,) and in statute 75-5-303 MCA. Changes in water quality must be “non-significant” or
an authorization to degrade must be granted by MDEQ. Under no circumstance, however, may standards
be exceeded. It is important to note that waters that meet or are of better quality than a standard are high-
quality for that parameter, and nondegradation policies apply to new or increased discharges to the water
body.

Narrative standards have been developed for substances or conditions for which sufficient information
does not exist to develop specific numeric standards. The term narrative standards commonly refers to
the General Prohibitions in ARM 17.30.637 and other descriptive portions of the surface water quality
standards. The General Prohibitions are also called the “free from” standards; that is, the surface waters
of the state must be free from substances attributable to discharges that impair the beneficial uses of a
water body. Uses can be impaired by toxic or harmful conditions (from one parameter or a combination
of parameters) or conditions that produce undesirable aquatic life. Undesirable aquatic life includes
bacteria, fungi, and algae.

The standards applicable to the pollutants addressed in the Dearborn River TPA are summarized below.
Sediment

Sediment (i.e., coarse and fine bed sediment) and suspended sediment are addressed by the narrative
criteria identified in Table 3-3. The relevant narrative criteria do not allow for harmful or other
undesirable conditions related to increases above naturally occurring levels or from discharges to state
surface waters. This is interpreted to mean that water quality goals should strive toward a reference
condition that reflects a water body’s greatest potential for water quality given current and historic land
use activities where all reasonable land, soil, and water conservation practices have been applied (see
definitions in Table 3-3).
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Table 3-3. Applicable Rules for Sediment Related Pollutants

Rule Standard

17.30.623(2) No person may violate the following specific water quality standards for
waters classified B-1.

17.30.623(2)(f) No increases are allowed above naturally occurring concentrations of
sediment or suspended sediment (except as permitted in 75-5-318,
MCA), settleable solids, oils, or floating solids, which will or are likely to
create a nuisance or render the waters harmful, detrimental, or injurious
to public health, recreation, safety, welfare, livestock, wild animals,
birds, fish, or other wildlife.

17.30.637(1) State surface waters must be free from substances attributable to
municipal, industrial, agricultural practices or other discharges that will:
17.30.637(1)(a) Settle to form objectionable sludge deposits or emulsions beneath the
surface of the water or upon adjoining shorelines.
17.30.637(1)(d) Create concentrations or combinations of materials that are toxic or

harmful to human, animal, plant, or aquatic life.

The maximum allowable increase above naturally occurring turbidity is O
NTU for A-closed; 5 NTUs for A-1, B-1, and C-1; 10 NTUs for B-2, C-2,
and C-3

17.30.602(17) “Naturally occurring” means conditions or material present from runoff or
percolation over which man has no control or from developed land
where all reasonable land, soil, and water conservation practices have
been applied.

“Reasonable land, soil, and water conservation practices” means
17.30.602(21) methods, measures, or practices that protect present and reasonably
anticipated beneficial uses. These practices include but are not limited
to structural and nonstructural controls and operation and maintenance
procedures. Appropriate practices may be applied before, during, or
after pollution-producing activities.

Temperature

Montana’s temperature standards were originally developed to address situations associated with point
source discharges, making them somewhat awkward to apply when dealing with primarily nonpoint
source issues. In practical terms, the temperature standards address a maximum allowable increase above
“naturally occurring” temperatures to protect the existing temperature regime for fish and aquatic life. In
addition, Montana’s temperature standards address the maximum allowable rate at which temperature
changes (i.e., above or below naturally occurring) can occur to avoid producing temperature shock in
aquatic life.

For waters classified as B-1, the maximum allowable increase over naturally occurring temperature (if the
naturally occurring temperature is less than 67 °F) is 1 °F, and the rate of change cannot exceed 2 °F per
hour. If the natural occurring temperature is greater than 67 °F, the maximum allowable increase is 0.5 °F
(ARM 17.30.623(g)).

Final Report 39



TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

3.3 Water Quality Goals and Indicators

To develop a TMDL, it is necessary to establish quantitative water quality goals referred to in this
document as targets. TMDL targets must represent the applicable numeric or narrative water quality
standards and full support of all associated beneficial uses. For many pollutants with established numeric
water quality standards, the water quality standard is used directly as the TMDL target. However, one of
the pollutants of concern in the Dearborn TPA (siltation) does not have established numeric water quality
standards that can be directly applied as TMDL targets. In addition, the numeric standards for thermal
modifications are based on a comparison to natural occurring temperatures, which are difficult to
determine for the Dearborn TPA. Where targets are established for pollutants with only narrative
standards, the target must be a water body-specific, measurable interpretation of the narrative standard.

In the case of the Dearborn TPA, there is no single parameter that can be applied alone to provide a direct
measure of beneficial use impairment associated with sediment or thermal modifications. As a result, a
suite of targets and supplemental indicators has been selected to help determine when impairments are
present (Table 3-4). In consideration of the available data for the Dearborn TPA, the targets are the most
reliable and robust measures of impairment and beneficial use support available. As described in the one-
by-one discussions of individual targets presented in the following paragraphs, there is a documented
relationship between the selected target values and beneficial use support, or sufficient reference data are
available to establish a threshold value representing “natural” conditions. In addition to having a
documented relationship with the suspected impaired beneficial use, the targets have direct relevance to
the pollutant of concern. The targets, therefore, are relied on as threshold values that if exceeded (based
on sufficient data), indicate water quality impairment. The targets are also applied as water quality goals
by which the ultimate success of implementation of this plan will be measured in the future.

The supplemental indicators provide supporting and/or collaborative information when used in
combination with the targets. In addition, some of the supplemental indicators are necessary to determine
whether exceedances of targets are a result of natural versus anthropogenic causes. However, the
proposed supplemental indicators are not sufficiently reliable to be used alone as a measure of impairment
because (1) the cause-effect relationship between the supplemental indicator(s) and beneficial use
impairments is weak or uncertain; (2) the supplemental indicator(s) cannot be used to isolate impairment
associated with individual pollutants (e.g., to differentiate between an impairment caused by excessive
levels of sediment and an impairment caused by high concentrations of metals); or (3) there is too much
uncertainty associated with the supplemental indicator(s) to have a high level of confidence in the result.
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Table 3-4.

River TPA

Summary of the Proposed Targets and Supplemental Indicators for the Dearborn

Sediment Target

Threshold Value

Percent Surface Fines < 2mm

< 20 percent

Number of Clinger Taxa

>14

Periphyton Siltation Index

< 20.0 for mountain streams
< 50.0 for plains streams

Sediment — Supplemental Indicator

Recommended Value

Bank Stability and Riparian Condition

No significant disturbances

MFVP Macroinvertebrate Multimetric Index

> 75 percent

EPT Richness

>18.5

Percentage of Clinger Taxa

Best Professional Judgment

Montana Adjusted NRCS Stream Habitat Surveys

> 75 percent

TSS (Mean)

<10 mg/L

Turbidity

High Flow — 50-NTU instantaneous maximum
Summer base flow — 10 NTUs

Thermal Modifications — Target

Threshold Value

Temperature (Change in Temperature Due to
Anthropogenic Sources, or Variation from a Reference
Condition)

<1°(F)

Thermal Modifications — Supplemental Indicators

Recommended Value

Riparian Condition

No significant disturbances

Daily Maximum Temperature Over a 3-Day Period

<73°F

Average Temperature Over a 60-Day Period

<53.6°F
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Targets and Supplemental Indicators Applied to Beneficial Use Impairment
Determinations

The beneficial use impairment determinations presented in Section 3.4 are based on a weight-of-evidence
approach in combination with the application of best professional judgment. The weight-of-evidence
approach outlined in Figure 3-2, is applied as follows. If none of the target values are exceeded, the water
is considered to be fully supporting its beneficial uses and a TMDL is not required. This is true even if
one or more of the supplemental indicator values are exceeded. On the other hand, if one or more of the
target values are exceeded, the circumstances around the exceedance are investigated and the
supplemental indicators are used to provide additional information to support a determination of
impairment/non-impairment. In this case, the circumstances around the exceedance of a target value are
investigated and it is not automatically assumed that the exceedance represents anthropogenic impairment
(e.g., Are the data reliable and representative of the entire reach? Might the exceedance be a result of
natural causes such as floods, drought, fire, or the physical character of the watershed?). This is also the
case where the supplemental indicators assist by providing collaborative and supplemental information,
and the weight-of-evidence of the complete suite of targets and supplemental indicators is used to make
the impairment determination. A conservative approach is used if the supplemental indicators are
inconclusive. When the supplemental indicators support neither impairment nor non-impairment, it is
assumed that the water is impaired.

All targets are met One or more of the targets are
exceeded

v

Evaluate Supplemental
Indicators (SI)

stV Ta,
A“““ * .......*
S| Explain Target Sl are Inconclusive Sl Provide
Exceedances Indicators of
Suggesting Non- Impairment
impairment
Not Impaired Impaired

Figure 3-2. Weight-of-evidence approach for determining beneficial use impairments.
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Targets and Supplemental Indicators as Water Quality Goals

In accordance with the Montana Water Quality Act (MCA 75-5-703(7) and (9)), the MDEQ is required to
assess the waters for which TMDLs have been completed to determine whether compliance with water
quality standards has been attained. This assessment will use the suite of targets specified in Table 3-4 to
measure compliance with water quality standards and achievement of full support of all applicable
beneficial uses (Figure 3-3). The supplemental indicators will not be used directly as water quality goals
to measure the success of this water quality restoration plan. If all of the target threshold values are met,
it will be assumed that beneficial uses are fully supported and water quality standards have been achieved.
Alternatively, if one or more of the target threshold values are exceeded, it will be assumed that beneficial
uses are not fully supported and water quality standards have not been achieved. However, it will not be
automatically assumed that implementation of a TMDL was unsuccessful just because one or more of the
target threshold values have been exceeded. As noted above, the circumstances around the exceedance
will be investigated. For example, might the exceedance be a result of natural causes such as floods,
drought, fire, or the physical character of the watershed? In addition, in accordance with MCA 75-5-
703(9), an evaluation will be conducted to determine whether:

o the implementation of a new or improved suite of control measures is necessary
e more time is needed to achieve water quality standards, or
e revisions to components of the TMDL are necessary.

Detailed discussions regarding each of the targets and supplemental indicators are presented below.

One or more of the targets are
All targets are met exceeded

L 4

Evaluate Circumstances
Around Exceedance
en® sE e -
A““‘ i ......*

Have “BMPs” Been Is More Time Based on new
Implemented and Needed to Achieve data/circumstances,
are they working? wQSs? are revisions to the

".,.. . TMDL necessary?
.... [ ] Q‘
] ¢
.A v !

DECISION: Do the Circumstances
Suggest Impairment or Are the

/ Exceedances Sufficiently Explained?
Not Impaired

Figure 3-3. Methodology for determining compliance with water quality standards.
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3.4 Sediment Targets

The proposed sediment targets for the Dearborn River are the percent surface fines, the number of clinger
taxa, and the periphyton siltation index.

3.4.1 Surface Fines

Pebble counts provide an indication of the type and distribution of bed material in a stream. Streams
naturally have a wide variety of bed material; however, streams with too much fine material can have
lowered spawning rates for many fish species, especially salmonids. Too much fine material also
degrades the habitat of aquatic invertebrates, and can cause a shift in the invertebrate population if
conditions deteriorate from natural conditions. The state in which there is too much fine sediment in a
streambed is often referred to as “embeddedness” or “siltation.” It is desirable (and usually natural) that
streams have a low percentage of bed material that is less than 2 millimeters in diameter.

The Wolman pebble count method is one method for determining the amount of fine sediment in a water
body. Wolman pebble counts involve walking a transect in a riffle section from bankfull to bankfull
width. The field person places one foot in front of the other and, without looking down, selects a rock and
measures the intermediate diameter of the rock. This information is recorded and the procedure followed
until a minimum of 100 rocks per transect are counted (Wolman, 1954). Pebble count data can be
interpreted to compare median particle sizes between streams, evaluate the percentage of fines of less than
a specific size, and compare particle distributions between streams. The field sheets used to record
Wolman pebble counts at several sites within the Dearborn River TPA in 2003 are included in Appendix
B.

Threshold pebble count values have not been fully developed in Montana and suitable reference data are
not available for comparison to the data collected in the Dearborn River TPA. Recent work completed in
the Boise National Forest in Idaho show a strong correlation between the health of macroinvertebrate
communities and percent surface fines, where fine sediments are defined as all particles less than 2
millimeters. The most sensitive species were affected at 20 percent surface fines and a definite threshold
was observed at 30 percent surface fines (Relyea, personal communications, April 28, 2004). The New
Mexico Environmental Department has also established a percent surface fines target of less than 20
percent for TMDL development (NMED, 2002).

The percent surface fines is a good measure of the siltation of a river system and, when combined with
biological indicators and other measures, is a direct measure of stream bottom aquatic habitat. Although it
is difficult to directly correlate percent surface fines with loadings in mass per time, the Clean Water Act
allows “other applicable measures” for the development of TMDLs, and percent surface fines have been
used successfully in other TMDLs where stream bottom deposits, siltation, and aquatic life uses are the
major issues of concern (USEPA, 1999). Based on these considerations, less than 20 percent surface fines
(2 millimeters) is proposed as one of the TMDL targets for the Dearborn River TPA.
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3.4.2 Macroinvertebrates — Number of Clinger Taxa

Macroinvertebrate data help to provide a better understanding of the cumulative and intermittent impacts
that may have occurred over time in a stream, and they are a direct measure of the aquatic life beneficial
use. Several macroinvertebrate metrics and indexes have been developed to help assess aquatic life
beneficial use impairments. Some are useful for assessing the overall health of the aquatic life
community, while others help to assess the effects of a specific pollutant. Seven metrics and indexes
were selected to summarize the macroinvertebrate data collected in the Dearborn River TPA. These
metrics were chosen to help determine if sediment is a cause of impairment to the aquatic life community.
Using the methodology described in Section 3.3, the macroinvertebrate metrics and indexes were
assigned to one of three categories — macroinvertebrate targets, supplemental indicators, and supporting
information. The three categories are further described below.

o Targets (i.e., number of clinger taxa) — There is a documented relationship between the
macroinvertebrate metric, aquatic life health, and sediment stressors.

e Supplemental Indicators (i.e., MFVP macroinvertebrate index; EPT richness; percentage of
clinger taxa) — There is a documented relationship between the macroinvertebrate metric and the
overall health of the aquatic life community; however, the metric does not specifically identify
sediment as a cause of impairment. Or, there is a documented relationship between the
macroinvertebrate metric, aquatic life health, and sediment stressors. However, there is currently
no information to suggest an appropriate threshold value.

¢ Supporting Information (i.e., percentage of tolerant taxa, Hilsenhoff Biotic Index, and
stressor tolerance of dominant taxa) — The macroinvertebrate metric provides information
about the composition of the aquatic life community and may reflect impacts from other stressors
(i.e. nutrients) that are beyond the scope of the TMDL.

Based on the available data, only one specific macroinvertebrate metric — number of clinger taxa —
appears to have a direct relationship with sediment in a stream. The number of clinger taxa is proposed as
a target because clingers have morphological and behavioral adaptations that allow individuals to
maintain position on an object in the substrate even in the face of potentially shearing flows. These taxa
are also sensitive to fine sediments that fill interstitial spaces, one of the main niches. This metric is
calculated as the number of clinger taxa in a sample, and decreases in the presence of sediment stressors.
A minimum of 14 clinger taxa are expected in unimpaired Montana streams, and this is proposed as a
target for streams in the Dearborn TPA (Bollman, 1998).

The number of clinger taxa are proposed here as a target because of the documented relationship with
sediment stressors. The remaining six macroinvertebrate metrics and indexes are considered as
supplemental indicators and supporting evidence, and are further described in Section 3.5.1.
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3.4.3 Periphyton Siltation Index

MDEQ has collected periphyton samples at sites throughout Montana for more than 15 years. Periphyton
are recommended as an additional biological assemblage (USEPA, 2003; USEPA, 1997) and diatoms, in
particular, are considered useful water quality indicators because so much is known about the relative
pollution tolerances of different taxa and the water quality preferences of common species (Bahls, 2003a;
Barbour et al., 1999. MDEQ uses several different diatom indices to assess stream condition.

Analysis of the periphyton data focused on the siltation index, which provides an indication of periphyton
health with respect to sediment impact. The siltation index is the sum of the percent abundances of all
species in the silt-tolerant diatom genera Navicula, Nitzschia, and Surirella. The following thresholds
apply for this index (Bahls, 2003a) and were used as additional targets:

> 20.0 indicates potential sediment impacts for mountain streams
> 50.0 indicates potential sediment impacts for plains streams

3.4.4 Cold-Water Fish Populations

Existing fish data include information on the annual numbers of rainbow and brown trout emigrating from
the Dearborn River and estimates of age-1 rainbow trout in the Missouri River at Pelican Point (which are
representative of populations in the Dearborn River). However, the available data do not provide readily
useful information in relation to the listed segments and impairments. For example, limited data are
available regarding fish populations in the Middle Fork, South Fork, and Flat Creek and trends in the
population data could be due to a number of factors in addition to fine sediments or temperature. Because
of these reasons, fish populations were not used to assess impairment status and are not discussed in the
water-body-by-water-body discussion below. Instead, future monitoring should attempt to identify trends
and this target should be applied as a water quality goal as described in Section 5.4.
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3.5 Sediment Supplemental Indicators

The proposed supplemental indicators for the sediment impairment are the MFVP macroinvertebrate
index; EPT richness; percentage of clinger taxa; bank stability and riparian condition; Montana adjusted
NRCS stream habitat surveys; total suspended solids, and turbidity.

3.5.1 Macroinvertebrates

As described above in Section 3.4.2, only one specific macroinvertebrate metric — number of clinger taxa
— appears to have a direct relationship with sediment in a stream. Therefore, it is the only metric to be
included as a target. Other metrics having a documented relationship with the health of the aquatic life
community are discussed below as supplemental indicators. These include the Montana Foothill, Valley,
and Plains Index of Biological Integrity (MFVP IBI), percentage of clinger taxa, and number of EPT taxa.
Finally, the Hilsenhoff Biotic Index (HBI), percentage of tolerant taxa, and stressor tolerance of the
dominant taxa metrics are discussed as supporting information. These metrics provide insight into the
aquatic life community, but are not necessarily correlated with the overall aquatic life health or sediment
stressors. Therefore, the supporting information metrics are not used when making beneficial use
determinations.

Montana Foothill, Valley, and Plains Index of Biological Integrity

Macroinvertebrate data are typically organized according to a multimetric index of biological integrity
(1BI), or a “multimetric index.” Individual metrics (e.g., clinger taxa, percentage of EPT) are designed to
indicate biological response to human-induced stressors. Scores are assigned to individual metrics,
summed across several of them, and the total used to compare samples or sampling sites. Three possible
multimetric indices have been developed for Montana: (1) Mountain; (2) Foothill Valley and Plains
(MFVP); and (3) Plains. The MFVP IBI was chosen for streams in the Dearborn TPA based on site
characteristics, primarily elevation. Most of the sites in the Dearborn TPA are within the Montana Valley
and Foothill Prairies ecoregion (Woods et al., 1999) and range in elevation from 3,700 feet to 4,900 feet.
The MFVP index is most appropriate for these conditions. MDEQ uses a scoring procedure with a
maximum possible score of 100 percent. Total scores greater than 75 percent are considered within the
range of expected natural variability and represent full support of their beneficial use (aquatic life).
Streams scoring between 25 and 75 are considered partially supporting their aquatic life uses, and scores
lower than 25 percent represent unsupported uses.

It should be noted that the MDEQ scoring index was developed for 2nd to 4th order streams whereas the
Dearborn River is a 5th to 6th order stream. Scoring criteria have not yet been developed for larger rivers,
and this is another reason the MFVP index is applied as a supplemental indicator rather than as a target.

Percentage of Clingers

As previously discussed, clinger taxa have morphological and behavioral adaptations that allow
individuals to maintain position on an object in the substrate even in the face of potentially shearing
flows. These taxa are sensitive to fine sediments that fill interstitial spaces, one of the main niches. This
metric is calculated as the number of individuals categorized as belonging to clinger taxa as a proportion
of the total sample. The number decreases in the presence of stressors. Scientific literature documenting
values or other information on the expected percentage of clingers is not available. A higher percentage of
clingers suggests little impact from sediment. This metric provides supplemental information on the
overall impacts of sediment.
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Number of EPT Taxa

This metric is the richness of the sample in taxa that are mayflies (Ephemeroptera), stoneflies
(Plecoptera), or caddisflies (Trichoptera). Invertebrates that are members of these groups are
generally understood to be sensitive to stressors in streams, whether the stressors are physical,
chemical, or biological. Consequently, these taxa are less common in degraded streams. Metric
values decrease in the presence of stressors. Bahls et al. (1992) determined that average EPT taxa
richness for foothill streams was 16 taxa. This value was combined with the maximum EPT score
to select the indicator value of 18.5.

Percentage of Tolerant Taxa

The tolerance value designation is an estimate of the relative capacity of a taxon to survive and
reproduce in the presence of stressors (for more discussion of tolerance values, see below). This
metric is calculated as the number of tolerant taxa as a proportion of the total taxa richness in a
sample, and it increases in the presence of stressors. A higher proportion of tolerant taxa suggests
impacts on the biological condition. Since a threshold value for the percentage of tolerant taxa
has not been determined, this metric provides supplemental information regarding the possible
impacts of other stressors and is not used as a target or supplemental indicator.

Hilsenhoff Biotic Index (HBI)

The HBI is an abundance weighted index developed to assess impacts from organic pollution
(Hilsenhoff, 1987). Since the original HBI was developed in Wisconsin, the HBI metric is used
to “screen” for possible indications of nutrient impacts. Bahls et al. (1992) determined that the
average HBI value for foothill streams was 3.8. This value provides an indicator for comparison
and is used in this analysis as supporting information (but not as a target or supplemental
indicator).

Stressor Tolerance of Dominant Taxa

Tolerance values of the dominant taxa in a sample can give some indication of the presence of stressors at
the site. Tolerance values for Montana benthic macroinvertebrate taxa were provided by Marshall and
Kerans (2003 [draft]). Although the objectivity used in developing tolerance values is often unknown, the
tolerance values of the dominant taxa were used as additional information to help interpret reach status.
For each sampling site, the dominant taxa in each sample and their associated stressor tolerance values
were examined. Shifts in taxa dominance were investigated both in an upstream-downstream comparison
within a channel, as well as within a single site from one sample event to another (either between 2000
and 2003 or between 2002 and 2003). The tolerance of dominant taxa was used in this analysis as
supporting information (but not as a target or supplemental indicator).
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3.5.2 Bank Stability and Riparian Condition

Vegetated riparian buffers are a vital functional component of stream ecosystems and are instrumental in
providing suitable habitat to aquatic communities. In addition, excessive sediment loading can occur
when anthropogenic activities disrupt the natural vegetative cover or destabilize stream banks. Riparian
vegetation health and stream bank stability are therefore two additional supplemental indicators selected
for the Dearborn River TPA. An aerial assessment of channel and riparian vegetation in the Dearborn
River watershed was conducted in 2003. The overall objectives of the aerial assessment were:

e Provide information about surface physical stream corridor conditions as required to support
determinations of impairment and beneficial use status.

¢ Identify potential causes and sources of natural resource concerns when feasible.
Establish a baseline of current resource conditions and indicators along the stream corridor for
future trend monitoring

e Support recommendations for natural resource restoration and protection strategies along the
stream corridor and important uplands within the watershed.

e Serve as a source of background information and interpretations to support future requests for
technical and financial assistance to carry out watershed planning efforts.

Land and Water Consulting, Inc. conducted the assessment in 2003 (Appendix D). The results of this
assessment were used qualitatively in making impairment determinations.

3.5.3 Montana Adjusted NRCS Stream Habitat Surveys

The NRCS stream habitat survey is a visual assessment of stream habitat condition. The rating is based
on scores assigned to 11 categories. Six of the categories relate to the condition and type of riparian
vegetation; 4 of the categories describe streambank condition; and one category captures the instream
characteristics. Montana adjusted NRCS stream habitat surveys, completed for the Dearborn River in
2003, were used to make comparisons to a potential maximum score. This percentage of a maximum
score was then used to represent the overall health of the riparian habitat. A score of 0 to 50 percent is
considered “not sustainable,” 50 to 75 percent is “at risk,” and a score of 75 to 100 percent is classified as
“sustainable.” These scores were used in conjunction with other supporting indicators to determine
whether a habitat degradation impact had occurred.

3.5.4 Total Suspended Solids

Siltation is a difficult impairment to quantify and address in a defensible manner because rivers naturally
transport sediment loads. Total suspended solids (TSS), or the similar measurement suspended sediment
concentration (SSC), are often used as a surrogate for siltation. However, TSS and SSC have limitations
for addressing sediment impairments because they measure the amount of suspended solids within the
water column during a given flow, and the units are a mass per volume. As the flow increases and
decreases, the suspended solids also change in a direct relation to stream energy. To further complicate
the issue, seasonality, antecedent rainfall events, and the length, duration, and intensity of precipitation
events all contribute to TSS, so it is difficult to determine an appropriate duration by which to evaluate
TSS values (e.g., instantaneous maximum, daily average, or monthly average).

Even with these limitations, TSS values can provide some insight into the sediment characteristics of a
stream, and a few TSS and SSC data are available in the Dearborn River TPA. These data have been
evaluated where available and were considered as collaborative evidence in support of conclusions on
water quality impairment status.
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Recommended values for TSS and SSC are best based on least-disturbed, reference watersheds that have
similar characteristics as the subject watershed. No such reference watersheds have been identified for the
Dearborn River. An average of 10.0 milligrams per liter (mg/L) TSS/SSC for the Dearborn River and its
tributaries has therefore been chosen based on best professional judgment and taking into consideration
that 10 mg/L is the detection limit for TSS. It should be noted that TSS and SSC are treated equally in this
analysis, although SSC values have been shown to slightly exceed TSS values in paired studies,
depending on the percentage of sand-sized particles in the sample (Gray et al., 2000).

3.5.5 Turbidity

Turbidity is a measure of water clarity that refers to the scattering of light by suspended matter, dissolved
organic compounds, and plankton in the water. If water becomes too turbid, it loses the ability to support
a wide variety of plants and other aquatic organisms. Suspended particles can also clog fish gills,
lowering their resistance to disease and their growth rates, and affecting egg and larval development. The
measurement of turbidity is used as an indirect indicator of the concentration of suspended matter, and
can also be important in evaluating the available light for photosynthetic use by aquatic plants and algae.

Historical turbidity measures from the 1970s in the Dearborn TPA were reported in Jackson Candle Units
(JCUs). These past turbidity measures are actually very different from current measures, and are not
directly related on a one-to-one basis. JCUs involved a method in which a candle was placed opposite a
water sample, and the resulting clarity was compared against a chart to adequately describe the clarity, or
opacity, of the water sample. Current methods of measuring turbidity express results in Nephlometric
Turbidity Units (NTUs). These methods rely on a machine to pass light particles into a water sample, and
measure the amount of photons received at a 90 degree offset. This reflection of light particles is a direct
result of the suspended materials within the water sample that the light encounters as it passes through the
sample. Because of these different analytical methods, JCU data cannot be combined and compared to
current turbidity data measured and reported as NTUSs.

Another challenge associated with evaluating turbidity as a TMDL target is that both organic and
inorganic particles affect water clarity. Organic particles are usually a result of a healthy biological
community, however, and thus can distort the interpretation of high turbidity readings. Furthermore,
organic particulates also have a seasonal variation, with higher concentrations occurring during the
summer months. This introduces variability into turbidity measurements and their relationship to other
variables because turbidity readings will be affected more by the organic particulates present in the water
at certain times of the year, such as in the summer.

Montana’s water quality standard for turbidity varies according to stream classification. The subject
waters within the Dearborn River TPA are all classified as B-1. For B-1 waters, the standard is ho more
than a 5-NTU (instantaneous) increase above naturally occurring turbidity. In the absence of sufficient
data to characterize “naturally occurring turbidity,” it is not possible to directly apply this standard as a
TMDL target.

As a result, where turbidity data are available they are used only as supplemental indicators. The State of
Idaho’s standard to protect cold-water aquatic life will be used as the proposed supplemental indicator
value. In accordance with ldaho’s Water Quality Standards and Wastewater Treatment Requirements
(58.01.02.250.02.¢), turbidity below any applicable mixing zone should not be greater than 50 NTUs
(instantaneous). This value will be applied to high flow events or during the time of annual runoff. Some
evidence suggests that detrimental effects on biota can occur with turbidity as low as 10 NTUs. The State
of Idaho therefore has recommended that chronic turbidity not exceed 10 NTUs during summer base
flow, and this value is also used as a supplemental indicator.
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3.6 Temperature Targets

An EPA study and several independent studies have shown a strong relationship between cold-water fish
(salmonids) and water temperature (USEPA, 1976; Coutant, 1977; Cherry et al., 1977; Bell, 1986; Lee
and Rinne, 1980). Increased water temperature can affect fish reproduction and feeding habits. Also,
warmer water temperatures can lead to a shift in fish species from cold-water to warm-water fish.
Increases in water temperature are not normally lethal to fish because they can avoid areas of warmer
water by migrating to other parts of the river. However, prolonged periods of extremely warm water
temperatures can be fatal.

The Montana Administrative Rules state that “the maximum allowable increase over naturally occurring
temperature (if the naturally occurring temperature is less than 67° Fahrenheit) is 1° (F) and the rate of
change cannot exceed 2° F per hour” (ARM 17.30.623). These numeric criteria are used as the
temperature targets for the Dearborn River.

An attempt was made to identify a suitable reference stream with which to assess “naturally occurring
temperatures” in the Dearborn River so that the temperature criteria could be more directly applied.
Ambient data from the Dearborn were compared with those from other streams of similar size near the
Dearborn River, including the Sun River and Little Prickly Pear Creek (Figure 3-4). Table 3-5 shows the
average monthly temperatures for four different USGS stations for the years 1995 through 2002. Water
temperatures in the Dearborn River were similar to water temperatures in the Sun River and Little Prickly
Pear Creek. The Sun River had a greater variability in temperature and, on average, higher summer
temperatures than the Dearborn River. Little Prickly Pear Creek had the lowest average summer
temperatures. However, both the Sun River and Little Prickly Pear Creek have been listed on a 303(d) list
(the 1996 or 2002 303(d) list or both) for thermal modifications, and are therefore not considered
appropriate as reference streams for the Dearborn River. No other appropriate reference streams were
identified.

Table 3-5. Average Monthly Water Temperatures for the Dearborn River and Other Western
Montana Rivers (1995-2002)
Little Prickly Pear Sun River at Sun River at
Dearborn at Craig, at Wolf Creek Simms, MT Vaughn, MT
Month MT (06073500) (06071300) (06085800) (06089000)
‘(’:(?ltgrih;‘?l :Sr)ea 325 381 1,320 1,854
January 32.8 346 32.0 32.1
February 33.7 35.3 32.0 33.4
March 37.9 36.8 38.8 37.8
April 42.7 471 49.4 52.2
May 46.7 50.0 55.1 54.2
June 51.1 53.3 52.5 61.2
July 64.5 61.4 68.6 68.6
August 67.1 61.2 64.6 66.3
September 59.0 53.8 61.3 57.7
October 452 46.5 48.2 47.5
November 38.2 421 39.0 39.6
December 33.8 35.9 32.9 32.7
Final Report 51




TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

Temperature (F)

90

80 |
70 |
60 -
50 |
40 -
30 ]

20

| —&— Dearborn nr Craig, MT

19

95 1996 1997 1998

Temperature (F)

90

80 -
70 -
60 -
50
40 -
30 |

o Little Prickly Pear nr Wolf Creek

20

19

95 1996 1997 1998 1999 2000 2001 2002

2003

Temperature (F)

90 -
80 -
70
60 -
50
40
30

— === Sun River nr Vaughn, MT

20
19

95 1996 1997 1998 2001 2002

2003

Temperature (F)

90 -

—<o—Sun River at Simms, MT

20
19

95 1996 1997 1998 1999 2000 2001 2002

2003

Figure 3-4. Comparison of Dearborn River temperature data to the Sun River and Little Prickly Pear

Creek.
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3.7 Temperature Supplemental Indicators

Three supplemental indicators were used for temperature impairments in the Dearborn TPA: riparian
condition, 3-day maximum temperature, and 60-day average temperature. The riparian condition indicator
was discussed above in Section 3.5.2. The two other supplemental indicators are discussed below.

Two sources were consulted in selecting supplemental temperature indicators for the Dearborn River:
MFWP’s Drought Fishing Closure Policy and ongoing laboratory research at Montana State University.

Among the objectives of MFWP’s Drought Fishing Closure Policy is to “protect long-term health of
aquatic systems from impacts of severe drought, especially waters supporting species of special concern”
and to “provide consistency in decisions across the state” (MFWP, 2004). The policy specifies that
exceedance of threshold levels for salmonids and for bull trout will initiate a discussion for appropriate
action to protect the fisheries. The thresholds for salmonids (excluding bull trout) are the following:

e Flows are at the 95 percent monthly exceedence level (1-in-20-year low flows); or
e Daily maximum water temperature reaches or exceeds 73 °F (23 degrees Celsius [°C]) for at least
some period of time during 3 consecutive days.

Thermal requirements specific to westslope cutthroat trout were also investigated because they are
reported to inhabit the Dearborn River headwaters. As reported by McMahon et al. (2004), the thermal
requirements of westslope cutthroat trout are largely unknown. In addition, increased water temperature is
thought to favor non-natives in many cases, yet the effect of temperature on competition between
westslope cutthroat and non-natives is unknown. Furthermore, hybridization between westslope cutthroat
trout and non-native rainbow trout has resulted in a decline in populations of genetically pure westslopes.
McMahon et al. (2004) conducted laboratory tests to assess the thermal requirements of hybrids, as well
as how the competitive interaction between hybrids, genetically pure westslope cutthroat trout, and non-
natives is influenced by water temperature. The tests were conducted over 60 days and used the
acclimated chronic exposure method to assess upper thermal limits and growth optima during 60-day
trials. Preliminary results suggest the upper limit for survival of westslope cutthroat trout is near 69.8 °F,
whereas peak growth occurred around 53.6 °F. Both the upper lethal and optimal growth temperatures for
westslope cutthroat trout were surprisingly similar to previously studied bull trout (Selong et al., 2001).

Both MFWPs’ Drought Fishing Closure Policy and the research by McMahon et al. were used to develop
temperature supplemental indicators for the Dearborn River. These supplemental indicators are as
follows:

¢ Daily maximum water temperature should not exceed 73.0 °F for at least some period of
time during 3 consecutive days.

o Average temperatures over any 60-day period should not exceed 53.6 °F.
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3.8 Current Water Quality Impairment Status

This section presents summaries and evaluations of all available water quality data for waters appearing
on Montana’s 1996, 2002, and draft 2004 303(d) lists. The weight-of-evidence approach described above
in Section 3.3, using a suite of targets and supplemental indicators, has been applied to verify each of the
water quality impairments listed in 1996 and 2002. This section provides supporting documentation for
each water body within each of the three major drainages.

3.8.1 The Dearborn River

The main stem of the Dearborn River is primarily an alluvial, gravel bed river with a small to moderately
extensive floodplain. Significant reaches of the channel are confined by deeply dissected terrain and
canyon walls. Areas of lateral and vertical bedrock control are present, and this confinement has resulted
in limited lateral floodplain development in some reaches. A short section of unstable braided channel is
present in the transition from the headwaters near Falls Creek/Bean Lake. Typical views of the Dearborn
River are shown in Figure 3-5 and Figure 3-6. The locations of all of the mainstem sampling sites are
shown in Figure 3-7 and field sheets and photos from the 2003 sampling are included in Appendix B.

Montana’s 1996 303(d) list reported that the Dearborn River (from Falls Creek to the Missouri River) was
impaired because of siltation, thermal modifications, flow alterations, and habitat alterations. The basis
for the 1996 listings is unknown. The same causes of impairment, except habitat alterations, appeared on
the 2002 and draft 2004 303(d) lists. MDEQ’s Assessment Record Sheet (Phillips, 2000) indicates that
the 2002 listings were based on the results of benthic macroinvertebrate surveys, periphyton surveys, and
visual observation.

A review of the available data, some of which were not previously considered by MDEQ, is provided
below. Available data include Wolman pebble counts, information on macroinvertebrate and periphyton
populations, the results of a channel and riparian aerial assessment, stream habitat surveys, total
suspended solids, turbidity, and temperature data and modeling.

Figure 3-5. Dearborn River at Highway 200. Figure 3-6. Dearborn River downstream of
Highway 287.
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Surface Fines

Pebble count data have been collected and analyzed for the Dearborn River at four different sites covering
the period from September 2002 to July 2003 (Table 3-6). These data were used to create the particle
distribution curves shown in Figure 3-8. These data show that the average percent surface fines (less than
2 millimeters) in the Dearborn River at all sites is significantly less than the 20 percent target. The particle

size distribution curves are similar at all four sites. The data suggest no sediment impairment.

Table 3-6. Dearborn River Stream Bottom Deposits Data Summary Table
. . Percentage < 2mm
Site ID Site Name
9/10/2002 6/17/2003 7/24/2003
M12DBRNRO5 Dearbor.n Ri\{er below Falls Creek above the Falls - . 4.9
Creek diversion
M12DBRNRO03 Dearborn River near Bean Lake 5.6 — —
M12DBRNRO02 Dearborn River downstream of Highway 200 6.5 — —
M12DBRNRO04 Dearborn River at Highway 287 — 10.9 —
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Figure 3-8. Cumulative stream bottom particle distribution for the Dearborn River.
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Periphyton Siltation Index

Periphyton samples were collected at five sites along the main stem of the Dearborn River from 2001 to
2003. An EPA field crew sampled two reaches in 2002 and three reaches in 2003. MDEQ has an
established statewide monitoring site located at Highway 287 that has been sampled yearly since 2001.
Results from the MDEQ 2001 and 2002 statewide sampling events are included in this report; at the time
of this report, the 2003 statewide monitoring site data were not available. Results from individual sites are
presented in Table 3-1 and in Appendix C.

Based on the periphyton assessments, the main stem Dearborn River suggested no impacts from
sediment. Results from two of the five sites indicated excellent biological integrity, and the other three
reaches indicated some slight impacts from other stressors (e.g., nutrients) but still maintained good
biological integrity.

Table 3-7. Summary of Periphyton Data and Siltation Index for Sites in the Dearborn River.

Siltation Index

Site ID Site Name 2002 | 2003 Narrative Summary

The summary findings for periphyton at this site
indicate excellent biological integrity (Bahls,
personal communication, 2003b) and full support
of aquatic life

M12DBRNRO2| Dearborn River at Highway 200 1.75

The summary findings for periphyton at this site

M12DBRNRO03| Dearborn River near Bean Lake | 2.52 - . L .
indicate excellent biological integrity

The summary findings for periphyton at this site
suggested some slight impacts, possibly
M12DBRNRO4| Dearborn River at Highway 287 5.36 :(a)ttributable 'to increased nutrient conce'ntr'atio.ns.

verall, periphyton results showed no indication of
sediment impacts and indicate full support of
aquatic life.

The summary findings for periphyton at this site
suggest some slight impacts at this site, but the
overall biological integrity was considered “good”
M12DBRNRO5|Dearborn River below Falls Creek| 9.11 6.9 |in 2002 and excellent in 2003 (Bahls, 2003b).
Overall, periphyton results show no indication of
sediment impacts and indicate full support of
aquatic life.

The summary findings for periphyton suggest
some slight impacts at this site, possibly
M12DBRNRO6| Dearborn River below Flat (DB5) 8.56 |Auoutable lo Increased nuttient concentrations.

verall, periphyton results show no indication of
sediment impacts and indicate full support of
aquatic life.
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Macroinvertebrates

Macroinvertebrate samples were collected at five sites along the mainstem Dearborn River from 2001 to
2003. An EPA field crew sampled two reaches in 2002 and three in 2003. In addition, MDEQ has an
established statewide monitoring site located at Highway 287 that has been sampled yearly since 2001.
Results from the 2001 and 2002 statewide sampling events are included in this report. At the time of this
report, the 2003 statewide monitoring site data were not available. Results from individual sites are
summarized in Table 3-8 and in Appendix C.

Macroinvertebrate data suggest that the main stem of the Dearborn River is in relatively good condition,
exhibiting only slight impact in the downstream areas in 2 years of sampling (2002 and 2003). MFVP
scores were considered a screening mechanism to evaluate the presence of possible stressors, but the
individual metric values were given more weight in evaluating the biological condition because the
MFVP index was not developed for 5" and 6" order streams like the Dearborn River. From 2002 to 2003,
the numbers of EPT taxa ranged from 11 to 20. The percentage of tolerant taxa was very low for all
reaches (< 30), and four out of five reaches had a high percentage of clingers, ranging from 64 to 75
percent. The ranges of these metric values indicate good conditions in the main stem, although there may
be localized impacts from habitat disturbance or other stressors. Based on evaluations of EPT taxa
richness, clinger richness, and the characteristics of the dominant taxa, the macroinvertebrate data do not
suggest any sediment impacts on the main stem Dearborn River. Increases in the percentage of tolerant
taxa and a slightly elevated HBI value at the site below Highway 200 may indicate the presence of other
possible stressors, such as nutrients, habitat alterations, or flow alterations, and may warrant further
studies (see Section 6.0).

Table 3-8. Summary of Macroinvertebrate Metrics for the Dearborn River.
Targets Supplemental Indicators Supporting Information
; e # Clinger | % Clinger | MFVP | #EPT % Tolerant | Stressor
Site Description Year Taxa Taxa IBI Taxa HBI Taxa Tolerance
Threshold or Indicator >14 BPJ >75 | >185 | <3.8 BPJ BPJ
Value
Dearborn River below
Falls Creek 2003 17 64 83 19 2.92 0.3 Low
(M12DBRNRO05)
Dearborn River near
Bean Lake 2002 10 69 50 11 2.25 8 Low
(M12DBRNRO03)
Dearborn River at 2001 8 26 50 7 3.89 25 NA
Highway 287 2002 50
M12DBRNRO04
( ) 2003 17 75 50 14 3.75 15 Moderate
Dearborn River below
Flat Creek 2003 20 75 50 15 3.8 20 Low
(M12DBRNRO06)
Dearborn River at
Highway 200 2002 12 53 56 14 414 29 Moderate
(M12DBRNRO02)
Average 14 60 56 13 3.46 16 Low
58 Final Report




TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

To further assess potential impacts to aquatic life (i.e., macroinvertebrates) from sediment, an additional
analysis using the recently developed “Fine Sediment Index” (FSI) was also conducted. The Fine
Sediment Index was developed using data from more than 600 sites across the western United States and
has been shown to be a good indicator of possible sediment impacts. A FSI score was calculated for 5
sites on the Dearborn River using the available macroinvertebrate data. FSI scores have not been
developed for the Montana Foothill, Valley, and Plains ecoregion so these scores were compared to 262
streams in the Columbia, Snake, and Northern Basin and Range ecoregion. Previous work on the FSI
found that the basin and plains streams in the western U.S. were very similar in the quantity of fine
sediment among ecoregions and in the types of macroinvertebrate communities found in these streams.

In general, FSI scores greater than or equal to the 75" percentile are considered non-impaired by fine
sediment. All 5 Dearborn River sites scored above the 75" percentile; with three sites indicating no fine
sediment related impairments and two with possible slight fine sediment related impairments. One of
these two (i.e., Dearborn River near Bean Lake) was not sampled at the ideal time of the year for
application of the FSI, and therefore the results should be used with caution. At the other site (i.e.,
Dearborn River below Highway 200), other stressors such as organic enrichment, temperature, or flow
may be affecting the results.

Dearborn River below Falls Creek

This most upstream site of the Dearborn River had the highest FSI score of all five sites sampled.
The FSI score of 170 would place this segment above the 90™ percentile when compared to
streams in the Columbia/Snake/NBR ecoregions. The macroinvertebrate community was
somewhat different than the communities found in the lower Dearborn sites. Approximately 20
of the 41 macroinvertebrate taxa were only found in this site when compared to the other sampled
Dearborn sites. These taxa were more similar to mountainous stream taxa. This indicates that
this segment of the Dearborn is transitional between mountain and plain ecoregions. The most
invertebrates (n=292) were also collected at this site but this number seems slightly low when
compared to other streams sampled at the same time of year (September). Drunella doddsi,
Epeorus longimanus, Arctopsyche grandis, and Hesperoperla pacifica all had substantial
populations at this site and are all sediment sensitive with their 75" percentile of occurrence at
30% fine sediment (<2mm). The Dearborn River below Falls Creek does not appear to be
impacted by fine sediment (<2mm).

Dearborn River near Bean Lake

This segment only had 87 invertebrates collected for a richness of 21 taxa. With such a low
number of individuals collected and no replicate sample to verify whether this low number
reflects conditions at this site or is merely an artifact of sampling, results from this site should be
used with caution. This site along with the Hwy. 200 site had the lowest FSI scores of 105.
These scores were just slightly above the Columbia/Snake/NBR cutoff score at the 75™ percentile.
This along with the presence of Rhithrogena and Drunella doddsi, who are sediment sensitive
with their 75" percentile of occurrence at 30% fine sediment (<2mm), indicates that this segment
is slightly to non-impaired for fine sediment. Other sediment sensitive species were present but
because only one individual was counted health of the population cannot be determined. It is also
worth mentioning that FSI was developed for streams sampled in the fall period at baseflow
conditions. This segment was sampled in July which should also be considered when comparing
this score to streams sampled in September when typically more invertebrates are present.

Dearborn River at Hwy 200

This segment has one of the highest taxa richness values (n=41) but the lowest FSI-EPT score
(n=6). This means that only 6 of the 41 taxa are sediment sensitive. The FSI score was the
lowest (105) of the 5 sites, but when compared to the Columbia/Snake/NBR ecoregion is slightly
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above the 75™ percentile. This site does have Claassenia sabulosa which has its 75" percentile of
occurrence at 20 percent fines. The taxa at this site are different from the other sites in that there
are more non-insect taxa. This site may have different flow characteristics or temperature regime
from the remaining sites. A high Hilsenhoff Biotic Index indicates possible organic nutrient
enrichment.

Dearborn River at Hwy 287

This site had an FSI score of 125 which puts it well above the 75™ percentile. The high FSI score
coupled with numerous Claassenia sabulosa (n=27) (who is very sediment intolerant) indicates
no sediment impairment.

Dearborn River below Flat Creek
This segment had a high FSI score of 120 above the 75" percentile and numerous Claassenia
sabulosa (n=19) indicating fine sediment is not an impairment at this site.
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Bank Stability and Riparian Condition

As discussed in section 3.5.2, Land and Water Consulting, Inc., conducted a channel and riparian aerial
assessment study in 2003. The results indicated that the majority of stream banks in the surveyed reaches
were rated as good or fair (Table 3-9). The one poor rating in the Dearborn River was attributed to natural
causes (reach DR3 is in an unconfined channel with an active floodplain). Mass failure was an uncommon
source for sediment along the Dearborn River and its tributaries. At a single location, a failing hillside
was noted. However, the active failure was attributed to natural sources.

Table 3-9. Bank Stability along the Dearborn River

Reach Channel Channel Bank Instability Overall Channel
Reach | Length Slope [Sinuosity | Width (% of reach) verall .hann
. Type Condition
(miles) (feet) | High Mod Low
DR1 8.88 C4 0.005 1.15 115 1.1 44.3 44.5 Good
DR2 | 9.52 C4 0.006 1.25 117 15.8 421 421 Good
DR3 | 8.00 C4 0.007 1.13 120 294 35.3 35.3 Fair-Good
DR4 | 8.15 C4 0.007 1.22 100 11.8 41.2 471 Good
DR5 | 7.436 C4 0.008 1.04 100 31.2 18.8 50.0 Fair
DR6 | 6.53 D4 0.008 1.1 107 571 21.2 21.6 Poor

Riparian vegetation along the Dearborn River consists primarily of open stands of deciduous cottonwood
with extensive areas of herbaceous understory. There is very little bare or disturbed ground in the
Dearborn River riparian area, most segments having 5 percent or less bare ground. The complete results
of the aerial survey are discussed in Appendix C. The average riparian buffer width appeared to be in
good condition, ranging from 42 to 49 feet in the lower segments of the Dearborn River and 72 to 136
feet in the upper segments. There are few roads and culverts in the riparian area that could contribute
sediment during precipitation or snowmelt events.

Shade provided by riparian vegetation to the stream channel was very limited in all reaches. This is
explained in part by low to moderate tree densities and canopy coverage, but also by the fact that tree
heights and offset from the channel resulted in minimal shade projected to the water surface. Channel
widths exceeding 100 feet limited effective shading potential from even mature cottonwood stands
adjacent to the river. The majority of shade on the Dearborn is provided by topography.

The majority of the agricultural uses are not along the stream corridor, and do not appear to be altering the
riparian corridor or the geomorphology of the channel. Also, the presence of wide, intact riparian areas
acts as a buffer between the agricultural land and the streams.

Upland sources did not appear to contribute appreciable quantities of sediment to the Dearborn main stem
or tributaries. Perennial and intermittent tributaries appeared stable, and rangeland did not show evidence
of surface erosion, rilling, or other signs of accelerated soil loss due to anthropogenic influences. Forested
headwaters were largely pristine. Sediment contribution from cut/fill slopes and road sand appeared to be
minimal given the long delivery distance to the channel.

The channel and riparian aerial assessment study included an examination of historical photos. The
analysis did not show any strong, localized riparian modification and bank instability, or grazing-related
sediment issues. The possibility exists that historical anthropogenic land use factors may play a role in
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existing conditions. However, past human influence on channel and stream bank sediment sources in the
Dearborn appeared minimal based on aerial photo interpretation.

A major decrease in channel stability occurred along with channel width increases after the major flood of
1964. Aerial photos taken in 1995 showed recovery of channel widths to dimensions near (or less than)
1955 values, indicating a strong trend for channel recovery following the 1964 flood. It is reasonable to
assume the rebuilding of floodplain soils on exposed gravel deposits and reestablishment of climax
floodplain vegetation communities is still continuing in the present day. Full recovery from the 1964
flood has been gradual in many alluvial channels along the Rocky Mountain front. Exposed gravel
floodplain surfaces are widespread in portions of the Teton River, Birch Creek, and other nearby

watersheds.

Montana Adjusted NRCS Stream Habitat Surveys

The Montana adjusted NRCS visual riparian assessments were completed in 2002 and 2003. The average
Dearborn River reach score was 83.7 percent, which is above the recommended value of 75 percent and is
indicative of excellent riparian conditions. All three sites were rated as being sustainable (Table 3-10)
and suggest that these sites do not contribute significant amounts of sediment to the Dearborn River.

Table 3-10. Dearborn River Riparian Habitat Data Summary
Sample Site Information Stream Habitat Ratings
NRCS MT Adjusted .
Site ID Site Name Score NRCS Rating NRCS Score Nggg&;ﬁﬁd
(% Max) (% Max) 9
M12DBRNRO4  |Dearborn River at Highway 287 g5.0|Non Impaired, 91.0|Sustainable
Fully Supporting
M12DBRNRo2 |Dearborn River downstream of 87.0|Sustainable 82.0|Sustainable
Highway 200
M12DBRNRO3 [Dearborn River Near Bean Lake 84.0|Sustainable 78.0[Sustainable
AVERAGE FOR DEARBORN RIVER: 85.3|Non Impaired, 83.7|Sustainable
Fully Supporting
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Total Suspended Solids

Limited SSC and TSS data are available for the Dearborn River and all of the data are presented in Table
3-11. As indicated by the last column in Table 3-11, most samples were taken during periods of below
average flow. The average SSC at station 6073500 (20 mg/L) is above the proposed indicator (10 mg/L)
but is based on a relatively small sample set. The median value at site 6073500 is 13 mg/L.

Table 3-11. Dearborn River SSC and TSS Data
Site ID Date Parameter Result (mg/L) Flow Condition®
M12DBRNR02 8/10/02 TSS <1 36%
M12DBRNO03 8/10/02 TSS <1 36%
M12DRBNRO04 6/17/03 TSS <10 97%
M12DRBNRO04 7/22/03 TSS <10 21%
M12DRBNRO05 7/24/03 TSS <10 19%
M12DRBNRO06 7/24/03 TSS <10 19%
6073500 6/2/99 SSC 22 312%
6073500 6/22/99 SSC 6 208%
6073500 8/23/99 SSC 13 26%
6073500 11/9/99 SSC 18 29%
6073500 4/4/00 SSC 2 27%
6073500 6/2/00 SSC 3 76%
6073500 8/10/00 SSC 14 6%
6073500 3/19/01 SSC 1 20%
6073500 5/14/01 SSC 62 344%
6073500 7/11/01 SSC 5 46%
6073500 8/9/01 SSC 27%
6073500 11/1/01 SSC 19 18%
6073500 4/19/02 SSC 75%
6073500 5/28/02 SSC 65 376%
6073500 7/19/02 SSC 19 61%
6073500 4/8/03 SSC 2 65%
6073500 5/27/03 SSC 98 343%
6073500 6/16/03 SSC 5 103%
6073500 7/15/03 SSC 13 28%

"Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs). In the absence of site-specific flow data, this value is meant to provide

perspective on overall watershed flows during the time of the sampling.
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Turbidity

Only the turbidity samples taken during the TMDL sampling that was completed in June and July of 2003
are available for the Dearborn River (see Table 3-12). All values are well below the 10-NTU target level.

In addition, turbidity data from 1973 to 1974 were analyzed, and the 11 samples showed a mean turbidity
value of 0.45 JCUs, with a maximum value of 1.0 JCU. Jackson Candle Units are not directly comparable
to NTUs; however, these values indicate that the historical turbidity samples were also low.

Table 3-12. Dearborn River Turbidity Data Summary Table

Site ID Date Result (NTU) Flow Condition’
M12DRBNRO04 7/22/2003 1.39 21%
M12DRBNRO04 7/22/2003 1.39 21%
M12DRBNRO06 7/24/2003 1.1 19%
M12DRBNRO05 7/24/2003 0.76 19%

"Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs). In the absence of site-specific flow data, this value is meant to provide
perspective on overall watershed flows during the time of the sampling.
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Temperature

Temperature data are available from three locations in the Dearborn River. The USGS gage at the
Highway 287 Bridge near Craig, Montana (USGS station 06073500) provides continuous (every 15
minutes) temperature data at the Dearborn River—Highway 287 station for the period from October 1995
through September 2004 (Figure 3-9). Montana Fish, Wildlife, and Parks also records continuous
temperature data upstream of Highway 287 and data are available for July 1997 to October 2003. An
evaluation of the USGS data indicates that the 3-day daily maximum supplemental indicator (73 degrees
F) was exceeded 221 times (7 percent of all days sampled) during the period of record. The 60-day
average supplemental indicator (53.6 degrees F) was exceeded 948 times (30 percent).

Two continuous temperature samplers were installed on the Dearborn River from July 25, 2003 to
October 23, 2003, as part of the TMDL sampling effort. These were installed on the Dearborn River just
downstream of Flat Creek and at the Dearborn River at Highway 200. Figure 3-10 shows that the 3-day
daily maximum supplemental indicator was exceeded 36 times (39 percent of all days sampled)
downstream of Flat Creek. The 60-day average supplemental indicator was also exceeded 36 times (100
percent). Figure 3-11 shows that at Highway 200 the 3-day daily maximum supplemental indicator was
exceeded 34 times (39 percent of all days sampled). The 60-day average supplemental indicator was
exceeded 36 times (100 percent).

Montana Fish, Wildlife, and Parks also reported observing a fish kill on August 2, 2000 that was
attributed to high temperatures. Dead sculpin and longnose dace were observed scattered throughout
shallow water areas upstream of the Highway 287 bridge and the fish kill report noted that: “Hundreds of
trout, primarily rainbows from 3” to 20” were packed into a spring area with substantially cooler water
than surface water in the Dearborn... Upon spooking the fish, they would move off the bank but once
they got into the hot surface water they would return to the cooler spring-influenced area” (FWP, 2000).
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Figure 3-9. Evaluation of continuous temperature data for the Dearborn River at Highway 287 (USGS
gage 06073500).
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Figure 3-11. Continuous temperature evaluation for the Dearborn River at the Highway 200 Bridge.
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The Montana numeric water quality standards for temperature state that the maximum allowable increase
over naturally occurring temperature (if the naturally occurring temperature is less than 67 °F) is 1 °F and
the rate of change cannot exceed 2 °F per hour. If the naturally occurring temperature is greater than 67°
F, the maximum allowable increase is 0.5 °F (ARM 17.30.623(e)). It is suspected that the upstream
irrigation diversion from the Dearborn River to Flat Creek is causing an increase in water temperature in
the downstream segments of the Dearborn River. The resulting decreased water depth and volume in the
Dearborn River may lead to increased temperatures over natural conditions because shallow, low-volume
water bodies are more easily heated. To better understand the effects of the diversion, temperature in the
Dearborn River was modeled with the USGS Stream Segment Temperature Model Version 2.0
(SSTEMP) (Bartholow, 2002).

SSTEMP is a simplified, steady-state model capable of predicting the change in temperature along a
stream reach. The model simulates the various natural heat flux processes found in a stream such as
convection, conduction, and long and short wave radiation. Some of the various user inputs to the model
are shown below.

e Hydrology: segment inflow, segment outflow, inflow temperature

e Channel Geometry: segment length, upstream and downstream elevation, wetted width and depth,
Manning’s “n”

o Meteorology: segment latitude, average daily air temperature, relative humidity, wind speed,
ground temperature, thermal gradient, possible sun (percentage), percentage of shade, time of the

year

The model predicts mean, minimum, and maximum temperatures at a specified reach outflow under
steady-state conditions. It also assumes that conditions along the reach — such as air temperature, shade,
and channel shape — do not change. As stated above, the SSTEMP model must be run for a reach with
both a known inflow and outflow. Both flows and instream temperatures were collected on July 24, 2003
at two sites in the Dearborn River — upstream of the Flat Creek diversion and downstream of the
confluence with Flat Creek. At the time of this report, only these two sites had both flow and
temperatures collected on the same day, and also spanned the reach of concern (Dearborn River near the
Flat Creek diversion). Therefore, the model was calibrated and run for the 36-mile segment between the
two sampling sites. The Dearborn River upstream of the Flat Creek diversion was the known inflow site,
and temperatures were calibrated and predicted at the Dearborn River downstream of the confluence with
Flat Creek (outflow site). Because of the constraints of the model inputs (specifically, having a known
outflow), stream temperatures could not be predicted anywhere else in the river. In the future, additional
flow information could be input to the model to predict temperatures throughout the river.

SSTEMP was used to simulate current conditions in the Dearborn River with the Flat Creek diversion and
a condition where no water is diverted. As stated above, the model was calibrated with synoptic flow and
temperature data obtained on July 24, 2003. The sampling occurred during hot, low flow conditions in
which it is expected there would be the most pronounced changes in temperature due to changes in
volume (i.e., critical conditions). Flow and temperature data were obtained in the Dearborn River
upstream of the diversion, in the diversion, and in the Dearborn River downstream of the confluence with
Flat Creek (Table 3-13). The model was calibrated using these values, along with weather information
and information about the stream channel conditions. For the purpose of this modeling exercise, it is
assumed that the measured temperatures and flows are daily mean values.
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Table 3-13. Measured Flow and Temperature Conditions at Various Locations in the Dearborn
River Watershed on July 24, 2003

Location Measured Flow Measured Stream
(cfs) Temperature (°F)
Dearborn River immediately upstream of Flat Creek diversion 105 56.2
Irrigation channel immediately downstream of diversion 58 56.2
Dearborn River downstream of Flat Creek diversion
47 56.2
(calculated)
Dearborn River downstream of Flat Creek confluence 43 67.1

The results of the model calibration indicate that the predicted mean output temperature is similar to the
measured outflow temperature at the Dearborn River downstream of Flat Creek. The model was then run
for various flow conditions to predict water temperature. Table 3-14 shows the results of this analysis.
The model suggests that the loss of water from the irrigation diversion is resulting in increased
temperatures in the Dearborn River. The actual temperature of the Dearborn River downstream of Flat
Creek was 67.1 °F. The model predicted that the temperature with no diversion would be 65.9 °F,
assuming no other inputs or withdrawals of flow between the diversion and the downstream monitoring
site. This difference of 1.2 °F is above the standard that allows for only a 1-degree increase in water
temperature. However, the range of uncertainty associated with the modeling is +- 2.1 °F. The impact of
the diversion is slightly more dramatic assuming that cool water from the Middle Fork Dearborn River,
South Fork Dearborn River, and miscellaneous other tributaries add flow to the Dearborn River (and
assuming no other major withdrawals). The difference in temperature in this scenario is 1.9 °F.

Table 3-14. Measured and Predicted Temperatures for the Dearborn River, July 24, 2003

Location Flow Stream

(cfs) Temperature (°F)
Measured
Dearborn River immediately upstream of Flat Creek diversion 105 56.2
Dearborn River downstream of Flat Creek confluence 43 67.1
Predicted — Dearborn River Downstream of Flat Creek Confluence
Current Conditions with diversion 43 67
No diversion — Conservative (no flow added or withdrawn) 105 65.9
No diversion — Increased flow 120 65.2
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Dearborn River — Impairment Summary

The most significant influences on water quality in the Dearborn River appear to be associated with the
1964 flood and the diversion of a significant portion of the River’s flow into Flat Creek. The 1964 flood
scoured the stream channel and floodplain resulting in new channel alignments, significant channel
widening, and bank erosion. Much of the vegetation existing in the riparian corridor at that time was
destroyed. Although the stream channel and riparian vegetation community has returned to near pre-
flood conditions, evidence of the flood is still obvious and natural channel/riparian corridor adjustments
may be ongoing for years to come. The 1964 flood, however, was a natural event and should not be
considered a human-caused source of water quality impairment.

On the other hand, based on the limited flow data collected as part of this analysis, the diversion of
approximately 50 percent of the Dearborn River’s flow into Flat Creek (during the summer) is a human-
caused phenomenon that may be having a negative influence on recreation, habitat for fish and aquatic
life, and water temperature. In accordance with the Clean Water Act, however, flow alteration is not
considered a pollutant and, therefore, a TMDL is not required to specifically address flow issues unless
they can be directly linked to a pollutant (e.g., temperature, sediment, etc.).

Montana’s 1996 303(d) list reported that the Dearborn River was impaired by the pollutants siltation and
thermal modification. Based on this analysis, it has been concluded that siltation is not causing
impairment in the Dearborn River. A modeling analysis is described in Section 3.8.1, in which water
temperatures in the Dearborn River were estimated to be between one and two degrees Fahrenheit higher
than natural as a result of the flow diversion. This estimated increase is a violation of Montana’s water
quality standards and a TMDL is, therefore, required to address human-caused thermal modifications.
However, the estimated temperature increases are based on limited data and the model is only able to
predict temperature changes within 2.1 degrees (with a 95 percent confidence interval). Therefore, the
uncertainty regarding the model predictions is relatively high. Additionally, the most obvious solution
(i.e., eliminate the Flat Creek diversion) would likely be very costly yet result in only minor
improvements. For example, the resulting one to two-degree temperature decrease associated with
elimination of the diversion would do little to improve the fish and aquatic life communities and the
expense to irrigators could be very high.

Given the minor gains that would be achieved at this time by preparing and implementing a TMDL, and
given the uncertainties associated with the temperature analysis, it is not recommended that a TMDL be
prepared at this time. Rather, additional investigations are proposed to develop a better understanding of
the magnitude of the potential impacts associated with the Flat Creek diversion and to evaluate the
feasibility of more efficient use of irrigation waters in the Flat Creek Watershed (see Section 6).
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Table 3-15. Comparison of Available Data with the Proposed Targets and Supplemental
Indicators for the Dearborn River
Sediment Target Threshold Value | Minimum | Average [ Maximum
Percent surface fines < 2mm < 20 percent 4.9 7.0 10.9
Number of Clinger Taxa > 14 10 14 20
Periphyton Siltation Index <20<'%(‘;"’(; ?;f:’l‘ati'z zgg:mz 18 5.0 8.6
Sediment — Supplemental Indicators Recommended Value | Minimum | Average | Maximum

Riparian Condition

No significant disturbances

No significant disturbances

:\/IFVP Macroinvertebrate Multimetric > 75 percent 50 56 83

ndex

EPT Richness >18.5 7 13 19

Percentage of Clinger Taxa BPJ 26 60 75

Mon_tana Adjusted NRCS Stream > 75 percent 78 84 91

Habitat Surveys

TSS (Mean) <10 mg/L 2 9 22
High Flow — 50-NTU instantaneous

Turbidity maximum 0.8 1.0 1.4

Summer base flow — 10 NTUs

Thermal Modifications — Target Threshold Value Value

Maximum Allowable Increase Over o o

Naturally Occurring Temperature *1°F +1.9°F

UL b CEHEETHEmes — Recommended Value Value

Supplemental Indicators

Riparian Condition

No significant disturbances

No significant disturbances

Daily Maximum Temperature Over 3-

13 consecutive days in

o ;
Day Period <73 °F | July/August 2003 with Mai';%n;'g
Average Temperature Over 60-Day <536 °F Average temperature of 64.4 °F

Period

from 7/25/03 to 9/2303
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3.8.2 The South Fork of the Dearborn River

The headwaters of the South Fork of the Dearborn River are in relatively undisturbed, steep, forested
terrain. The river becomes an alluvial, gravel substrate channel in the lower reaches with some impacts
associated with small-scale logging and agricultural activities. Typical views of the South Fork are
shown in Figure 3-12 and Figure 3-13. The locations of all South Fork sampling sites are shown in
Figure 3-14 and field sheets from the 2003 sampling are included in Appendix B.

The South Fork of the Dearborn River (from its headwaters to the Dearborn River) did not appear on
Montana’s 1996 303(d) list. The state’s 2002 and 2004 303(d) lists reported that the South Fork of the
Dearborn River (from its headwaters to the Dearborn River) was impaired by siltation. MDEQ’s
Assessment Record Sheet (Nixon, 2001) indicates that the 2002 listing was based on the results of benthic
macroinvertebrate surveys, periphyton surveys, surveys of fish and game biologists, and visual
observation.

A review of the available data, some of which was not previously considered by MDEQ, is provided
below. Available data include Wolman pebble counts, information on macroinvertebrate and periphyton
populations, the results of a channel and riparian aerial assessment, stream habitat surveys, and TSS and
turbidity data.

Figure 3-12. South Fork of Dearborn River Figure 3-13. South Fork Dearborn River near
upstream of Blacktail. Highway 434.
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Figure 3-14. Sampling locations in the South Fork Dearborn River watershed.
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Surface Fines

Pebble count data were collected and analyzed for the South Fork Dearborn River at three sites in June
and July 2003 (Table 3-16). These data were used to create the particle distribution curves shown in
Figure 3-15. The percent surface fines is below the threshold value at the upstream and downstream sites
but exceeded the indicator value near Highway 434. The aerial survey noted agricultural disturbances
along this reach.

Table 3-16. South Fork of the Dearborn River Pebble Counts Data Summary
. ) Percentage < 2mm
Site ID Site Name
6/17/03 7/22/03
M12SFDBRO1 Upstream site above Roberts Creek 9.0 —
M12SFDBRO02 Above Highway 434 — 25.6
M12SFDBR04 Confluence with Dearborn River 10.4 —
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Figure 3-15. Cumulative stream bottom particle distribution for the South Fork of the Dearborn River.
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Periphyton Siltation Index

Periphyton samples were collected at five sites along the South Fork of the Dearborn River from 2000 to
2003. MDEQ sampled two reaches in 2000 and EPA sampled three reaches in 2002 and 2003. Results
from individual sites are summarized in Table 3-17 and in Appendix C.

Based on an evaluation of the periphyton results, the siltation index increased slightly in a downstream
direction and the South Fork of the Dearborn shows slight impairment from sediment and possibly other
stressors such as nutrients.

Table 3-17. Summary of Periphyton Siltation Indexes for the South Fork Dearborn River.
Siltation Index
Site ID Site Name 2000 | 2002 2003 Narrative Summary
South Fork 100 Yards Summary findings for periphyton indicate
SFD-1 upstream of First Bridge 8.70 excellent biological integrity (Bahls, 2001).
and below Blacktail
In 2002, diatoms tolerant of organic pollution
South Fork Dearborn o
M12SFDBRO1  |River upstream of 1100 | 1525 [yre aa“”dar.‘ttf‘t this site (Bah'3h2°d°3b)' In
Blacktail , the perip .ytorj com'munlty a
excellent biological integrity (Bahls, 2003b).
In 2002, the diatom metrics at this site were
South Fork Dearborn generally better than those at the upstream
M12SFDBR02 |River upstream of 31.84 | 52.88 |[site. In 2003, periphyton results suggested
Highway 434 slight impacts from nutrient enrichment and
sediment.
South Fork Dearborn
SFD-4 River Downstream of 40.71
Highway 434
M12SFDBRO4 South Fork Dearborn 37 49

River at Confluence
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Macroinvertebrates

Macroinvertebrate samples were collected at five sites along the South Fork of the Dearborn River from
2000 to 2003. MDEQ sampled two reaches in 2000 and EPA sampled three reaches in 2002 and 2003.
Results from individual sites are summarized in Table 3-18 and in Appendix C.

In light of the macroinvertebrate results, sediment deposition does not appear to affect the aquatic life use
for the South Fork of the Dearborn. The HBI and percentage of tolerant taxa both increase as reaches are
assessed further downstream. The slightly depressed MFVP index scores at several sites may suggest
other stressors (e.g., nutrients) and warrant further study (see Section 5.5).

Table 3-18. Summary of Macroinvertebrate Metrics for the South Fork Dearborn River.
Targets Supplemental Indicators Supporting Information
) e # Clinger | % Clinger | MFVP | #EPT % Tolerant | Stressor
Site Description Year Taxa Taxa IBI Taxa HBI Taxa Tolerance
Threshold or Indicator >14 BPJ >75 >18.5 <38 NA NA
Value
SFD-1 — South Fork 100
Yards upstream of First 2000 12 42 78 14 3.08 7.7 Low
Bridge and below Blacktail
M12SFDBRO01 — South 2002 20 52.6 72 18 4.06 20.7 Moderate
Fork Dearborn River
upstream of B|ackta|| 2003 23 84.5 56 21 3.55 6.8 Low
M12SFDBRO02 — South 2002 18 21.2 67 17 6.01 14.4 Low
Fork Dearborn River
upstream of H|ghway 434 2003 18 57.9 72 16 3.04 36.9 Moderate
SFD-4 — South Fork
Dearborn River 2000 | 13 66 50 11 3.47 59 Low
downstream of Highway
434
M12SFDBR04 — South
Fork Dearborn River at 2003 15 82 72 16 4.44 65.1 Moderate
Confluence
Low/
Average 17 58.0 67 16 3.95 30.1 Moderate
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Bank Stability and Riparian Condition

There are few significant anthropogenic sources of sediment within the upstream portion of the South
Fork Dearborn River watershed (Land and Water, 2003). Stream banks were rated fair to excellent during
the aerial assessment (Table 3-19). Riparian vegetation is primarily open stands of deciduous cottonwood
with extensive areas of herbaceous understory. A single 5,910-foot segment showed loss of riparian
vegetation due to logging/riparian clearing that occurred after 1995. Less than 3 percent of the riparian
areas had bare or disturbed ground.

Table 3-19. Bank Stability along the South Fork Dearborn River

Reach Channel Channel Bank Instability Overall Channel
Reach |Length an Slope |Sinuosity| Width (% of reach) verail Lnann
. Type Condition
(miles) (feet) | High Mod | Low
SF1 5.83 C4 0.012 1.22 34 8.3 50.0 41.7 Fair to Good
SF2 5.56 B4/A3 | 0.017 1.09 17 1.0 14.3 84.7 | Good to Excellent

The aerial survey noted that the lower portion of the South Fork suffered from riparian habitat
degradation for approximately 20,500 feet. These areas did show more signs of unstable banks, but the
overall channel function did not appear to be impaired. No areas of mass failure were noted in the
watershed and little sediment is contributed by tributaries (Land and Water, 2003).

Upland sources did not appear to contribute appreciable quantities of sediment to the South Fork
Dearborn River or tributaries. Perennial and intermittent tributaries appeared stable, and rangeland did not
show evidence of surface erosion or rilling, or other signs of accelerated soil loss due to anthropogenic
influences. Forested headwaters were largely pristine in nature. Sediment contribution from cut/fill slopes
and road sand appeared to be minimal given the long delivery distance to the channel.

Montana Adjusted NRCS Stream Habitat Surveys

Montana adjusted NRCS visual riparian assessments were completed at three sites on the South Fork
Dearborn River in 2002 and 2003. The average stream reach score was 92.9 percent, well above the
recommended value of 75 percent and indicative of excellent riparian condition (Table 3-20). No sites
scored below the 75 recommended value.

Table 3-20. Riparian Vegetation in the South Fork Dearborn River

Sample Site Information Stream Habitat Ratings
NRCS MT Adjusted .
Site ID Site Name Score NRCS Rating Score MTF'?;tliﬂSted
(% Max) (% Max) 9
South Fork Dearborn Upstream Site Non Impaired, .
M12SFDBRO01 above Roberts Creek 94.5 Fully Supporting 97.5 Sustainable
M12sFDBRo2 |SCuth Fork Dearborn above U.S 85.0 Sustainable 84.0 Sustainable
Highway 434
M12SFDBRO4 South Fork _Dearborn at Mouth at 98.4 Non Impaire_d, 97.1 Sustainable
Dearborn River Fully Supporting
AVERAGE FOR SOUTH FORK, DEARBORN Non Impaired, .
RIVER: 92.6 Fully Supporting 92.9 Sustainable
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Total Suspended Solids

Very limited TSS samples are available for the South Fork, Dearborn River (Table 3-21) and all data have
been collected at low to average flow conditions. All samples were below the detection limit of 10 mg/L
and do not suggest a sediment impairment.

Table 3-21. South Fork of the Dearborn River Suspended Sediment Data Summary Table

Site ID Date Parameter Result Flow Condition®
M12SFDBRO01 6/17/2003(TSS <10 97%
M12SFDBRO1 7/22/2003(TSS <10 21%
M12SFDBRO02 7/22/2003(TSS <10 21%
M12SFDBRO04 6/17/2003(TSS <10 97%
M12SFDBR04 7/22/2003(TSS <10 21%
SFD-1 7/16/2000(TSS <10 11%
SFD-4 7/11/2000(TSS <10 15%

"Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs). In the absence of site-specific flow data, this value is meant to provide
perspective on overall watershed flows during the time of the sampling.

Turbidity

Very little turbidity data exist for the South Fork Dearborn River. Turbidity samples were taken only
during the TMDL sampling that was completed in July 2003 and these turbidity values are presented in
Table 3-22. The observed turbidity values are well below the proposed indicator value, although flow
conditions during the sampling were low.

Table 3-22. Summary of turbidity data available for the South Fork Dearborn River

Site ID Date Result Flow Condition®
M12SFDBRO01 7/22/2003 1.28 21%
M12SFDBR02 7/22/2003 0.80 21%
M12SFDBR04 7/23/2003 1.40 21%

*Flow condition is calculated by dividing the recorded flow at Craig, MT on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs).

South Fork Dearborn River — Impairment Summary

The South Fork of the Dearborn River (from its headwaters to the Dearborn River) did not appear on
Monatana’s 1996 303(d) list. The State’s 2002 303(d) list reported that the South Fork of the Dearborn
River (from its headwaters to the Dearborn River) was impaired by siltation. MDEQ’s Assessment
Record Sheet (Nixon, 2001) indicates that the 2002 listing was based on the results of benthic
macroinvertebrate surveys, periphyton surveys, surveys of fish and game biologists, and visual
observation.

A summary of the results of the updated impairment analysis is presented in Table 3-23. When averaged,
the targets are all met and do not indicate water quality impairment associated with sediment. However,
examination of the results from some of the individual samples suggests potential localized areas of minor
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sediment related impairments (e.g., elevated percent fines near Highway 434; low clinger taxa at two
locations in 2000; and high periphyton siltation index values upstream of Highway 434 in 2003). Some
of the supplemental indicators also suggest potential impairment, not only associated with sediment, but
also potentially associated with nutrients. For example, approximately 20,593 feet of the riparian corridor
was rated as “poor” due to land use conversions to cropland and pasture and approximately 5900 feet of
the riparian corridor appears to have been cleared/logged.

Given that some of the targets are exceeded in some areas of the South Fork, and human-caused sources
have been identified, a TMDL is proposed for sediment, in which all of the identified human-caused
alterations to the riparian corridor will be addressed (see Section 5.1).

As indicated above, some of the supplemental indicators suggest a potential impairment associated with
nutrients. Since this pollutant has never appeared as a cause of impairment on any of Montana’s 303(d)
lists, a TMDL for nutrients is not required at this time. However, additional study is proposed to develop
a better understanding of this potential impairment issue (see Section 5.5).

Table 3-23. Comparison of Available Data with the Proposed Targets and Supplemental
Indicators for the South Fork Dearborn River

Sediment Target Threshold Value | Minimum | Average | Maximum
Percent surface fines < 2mm < 20 percent 9.0 15 25.6
Number of Clinger Taxa > 14 12 17 23

Periphyton Siltation Index <20<'%(f)‘_’5 ;2‘::?;?2 zgzzm: 8.7 30.7 53.0

Sediment — Supplemental Indicators Recommended Value | Minimum | Average | Maximum

Riparian Condition No significant disturbances 20,593 rated “poor”

MFVP Macroinvertebrate Multimetric > 75 percent 50 67 78

Index

EPT Richness >18.5 11 16 21

Percentage of Clinger Taxa BPJ 21 58 85

Mon_tana Adjusted NRCS Stream > 75 percent 84.0 92.9 975

Habitat Surveys

TSS (Mean)’ <10 mg/L 5 5 5
High Flow — 50-NTU instantaneous

Turbidity maximum 0.80 1.16 1.28

Summer base flow — 10 NTUs

LAll suspended sediment samples were below the detection limit.
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3.8.3 The Middle Fork of the Dearborn River

The Middle Fork of the Dearborn River has characteristics similar to those of the South Fork, and much
of the headwater zone is relatively undisturbed, steep, forested terrain. Land use impacts are apparent in
the central and lower reaches. Typical views are shown in Figure 3-16 and Figure 3-17. The locations of
all of the mainstem sampling sites are shown in Figure 3-18 and field sheets and photos from the 2003
sampling are included in Appendix B.

Montana’s 1996 303(d) list reported that aquatic life uses in the Middle Fork Dearborn River were
impaired because of siltation. The basis for the 1996 listing is unknown. Beneficial uses were not
evaluated in 2002 because of a lack of sufficient credible data.

A review of the available data, some of which was not previously considered by MDEQ, is provided
below. Available data include Wolman pebble counts, information on macroinvertebrate and periphyton
populations, the results of a channel and riparian aerial assessment, stream habitat surveys, total
suspended solids, turbidity, and temperature data and modeling.

Figure 3-17. Middle Fork Dearborn River
downstream of Highway 434.

Figure 3-16. Middle Fork Dearborn River near
Rogers Pass.
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Surface Fines

Pebble count data were collected and analyzed for the Middle Fork of the Dearborn River at three sites.
Data were collected at two of the sites in 2002 and all three sites in June 2003. The data are summarized
in Table 3-24. These data were used to create the particle distribution curves shown in Figure 3-19. Four
of the five data points show that the percent surface fines in the Middle Fork Dearborn River is less than
the 20 percent target. The only site with more than 20 percent surface fines was the site near Rogers Pass
in 2002. The 2003 sampling at this site indicates a percent surface fines score of 15.2 percent. This site is
the uppermost sampling site, and it is a smaller, steeper gradient and highly vegetated section of stream.
There are no major observed impacts in the area, and the 2002 data do not seem to correspond with what
is observed in the area.

Table 3-24. Middle Fork of the Dearborn River Stream Bottom Deposits Data Summary Table

. . Percentage < 2mm
Site ID Site Name
8/28/02 8/29/02 6/19/03
M12MFDBRO1 Middle Fork Dearborn near Rogers Pass 22.55 — 15.24
M12MFDBRO4 Middle Fork Dearborn below Ingersoll's . . 17 59
Road
M12MFDBRO2 M'iddle Fork Dearborn downstream of . 10.53 17.36
Highway 434
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Figure 3-19. Cumulative stream bottom particle distribution for the Middle Fork of the Dearborn
River.
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Periphyton Siltation Index

Periphyton samples were collected at four sites along the Middle Fork of the Dearborn River from 2000
through 2003. MDEQ sampled two reaches in 2000 and EPA sampled two reaches in 2002 and 2003.
Results from individual sites are summarized in Table 3-25 and in Appendix C.

Table 3-25. Summary of Periphyton Siltation Indexes for the Middle Fork Dearborn River.
Siltation Index
Site ID Site Name 2000 | 2002 2003 Narrative Summary
In both years, the diatom community was
M12MFDBRO1 Mllddle Fork Dearborn 168 4.43 dgmlnated by organisms found in streams
River at Rogers Pass with cold water temperatures and low
nutrient concentrations (Bahls, 2003a).
Middle Fork Dearborn Community composition indicated excellent
MFD-2 River upstream of 16.37 biological integrity (Bahls, 2001).
Highway 200
. In both years, this site seemed to
M12MFDBRO04 M.'ddle Fork Dearborn 11.89 27.12 |demonstrate a slight increase in organic
River at Ingersoll . .
loading and sediment.
The 2002 results indicate possible impacts
T e 205 st
M12MFDBRO2  |River downstream of 11.38 | 36.62 [299 P 9 '

Highway 434

Periphyton results suggest slight impacts at
this site and the presence of other stressors
(e.g., nutrients).
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Macroinvertebrates

Macroinvertebrate samples were collected at four sites along the Middle Fork of the Dearborn River from
2000 through 2003. MDEQ sampled two reaches in 2000 and EPA sampled two reaches in 2002. In 2003,
these sites were resampled and an additional site was added. Results from individual sites are discussed in
more detail in Table 3-26 and in Appendix C.

In general, clingers are well represented in all reaches of the Middle Fork Dearborn River (both percent
and number of taxa), suggesting that aquatic life is not impacted by sedimentation. In the lower part of the
Middle Fork of the Dearborn, the percentage of tolerant taxa metric and the HBI are high and the MFVP
index scores are low. These results may reflect localized sources of stressors or nutrient enrichment. The
2002 macroinvertebrate data (e.g. clinger taxa richness, percent clingers) indicates slight impacts to
aquatic life from sedimentation compared to the 2003 data which suggests that aquatic life is not affected
by sediment. Additional monitoring would help determine whether the difference in the biological
community between 2002 and 2003 is a trend, anomaly, or natural variability. In the lower part of the
Middle Fork of the Dearborn, the percentage of tolerant taxa and the HBI are high and the MFVP index
scores are low. These results may reflect localized sources of stress, habitat alteration, or nutrient
enrichment.

Table 3-26. Summary of Macroinvertebrate Metrics for the Middle Fork Dearborn River.

Targets Supplemental Indicators Supporting Information
; - # Clinger | % Clinger | MFVP | #EPT % Tolerant | Stressor
Site Description Year Taxa Taxa IBI Taxa HBI Taxa Tolerance
Threshold or Indicator >14 BPJ >75 >18.5 <38 NA NA
Value
M12MFDBRO1 - Middle 2002 16 375 78 18 3.58 36.1 High
Fork Dearborn River at
Rogers Pass 2003 14 85.6 89 15 0.77 0.3 Low
MFD-2 - Middle Fork
Dearborn River upstream | 2000 19 62.2 56 17 3.60 221 High
of Highway 200
M12MFDBRO04 - Middle 2000 12 52.9 56 11 4.6 29.6 High
Fork Dearborn River at
Ingersoll 2003 19 70.3 61 17 3.8 36.7 Moderate
M12MFDBRO2 - Middle .
Fork Dearborn River 2002 11 57.7 44 11 5.34 34.6 High
downstream of Highway
434 2003 18 774 61 18 4.08 46.1 High
Average 16 63.4 64 15 3.7 29.4
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Bank Stability and Riparian Conditions

The Middle Fork of the Dearborn showed little influence of anthropogenic, in-channel sediment sources
in the headwaters during the aerial assessment. This section of the channel is situated in deeply dissected,
forested terrain and no significant channel or riparian modifications were present. Highway 200 has the
potential to deliver sediment from cut/fill slopes and applied road sand. However, the aerial assessment
did not show any apparent delivery of sediment from the road to the Middle Fork. This is likely due to the
long delivery distance from the road to the channel. A possible pathway for road runoff was investigated
on the ground, but did not appear to be a probable source for significant sediment delivery to the channel.

The lower reach of the Middle Fork showed evidence of some channel instability related to land
use/riparian modification for agriculture. Localized bank instability attributable to anthropogenic sources
was present in approximately 6,200 feet (20 percent) of the channel (Land and Water, 2003). However, no
significant areas of mass slope failure were noted in the Middle Fork Dearborn River watershed (Table 3-
27).

The low-level aerial survey found that riparian vegetation in the upper portion of the watershed was
excellent; however, in the lower portion of the watershed, 65 percent of the stream was ranked as having
“poor” riparian vegetation. The major influence on this loss in riparian habitat health appeared to be
anthropogenic in nature, and linked to agricultural activities. This degradation of riparian habitat was also
observed to be causing more bank instabilities and poor stream channel conditions.

Table 3-27. Bank Stability in the Middle Fork Dearborn River

Reach Channel Channel Bank Instability Overall Channel
Reach [Length Slope |Sinuosity| Width (% of reach) verail Lnann
. Type Condition
(miles) (feet) | High Mod | Low
MF1 6.17 C4 0.015 1.25 39 16.7 42 .1 41.2 Fair to Good
MF2 1.32 B4/A3 | 0.025 1.09 30 0.0 48.1 51.9 Good
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Montana Adjusted NRCS Riparian Assessment

The Montana adjusted NRCS visual riparian assessments were completed in 2002 and 2003. The average
stream reach score was 85.1 percent, which is above the recommended value of 75 percent and is
indicative of excellent riparian condition (Table 3-28). However one site in the lower portion of the
watershed, M12MFDBRO02, showed a habitat score of 66.6 percent, or “at risk.” The upper sites showed
excellent riparian habitat conditions during the NRCS surveys.

Table 3-28. Middle Fork of the Dearborn River Riparian Habitat Data Summary Table
Sample Site Information Stream Habitat Ratings
NRCS MT Adjusted .
Site ID Site Name Score NRCS Rating Score MTRA;gJiﬁStEd
(% Max) (% Max) 9
M12MFDBRO4 Middle Flork Dearborn below 100.0 Non Impalreq, 99 3 Sustainable
Ingersoll's Road Fully Supporting
Middle Fork Dearborn downstream . .
M12MFDBR02 of Highway 434 (2002) 74.0 At Risk 66.6 At Risk
Middle Fork Dearborn downstream Non Impaired, .
M12MFDBR02 of Highway 434 (2003) 85.0 Fully Supporting 86.8 Sustainable
M12MFDBRO1 | iadte Fork Dearbor nearRogers | g3 Sustainable 87.5 Sustainable
AVERAGE FOR MIDDLE FORK, DEARBORN RIVER:|  88.0 Non Impaired, 85.1 Sustainable
Fully Supporting

Total Suspended Solids

Very limited TSS samples are available for the Middle Fork Dearborn River (Table 3-29). All data have
been collected at low to average flow conditions and all samples were below the detection limit of 10

mg/L.

Table 3-29.  Middle Fork of the Dearborn River Suspended Sediment Data Summary Table
Site ID Date Parameter Result Flow Condition®
MFD-5 7/11/2000 TSS <10 15%
MFD-3 7/11/2000 TSS <10 15%
MFD-1 7/11/2000 TSS <10 15%

M12MFDBRO02 6/19/2003 TSS <10 93%

M12MFDBRO04 6/19/2003 TSS <10 93%

M12MFDBRO1 6/19/2003 TSS <10 93%

M12MFDBRO02 7/23/2003 TSS <10 21%

M12MFDBRO04 7/23/2003 TSS <10 21%

M12MFDBRO1 7/23/2003 TSS <10 21%

"Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs). In the absence of site-specific flow data, this value is meant to provide
perspective on overall watershed flows during the time of the sampling.
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Turbidity

Very few turbidity data exist on the Middle Fork Dearborn River. Turbidity samples were taken only
during the TMDL sampling that was completed in June and July 2003, and these turbidity values are
presented in Table 3-30. The observed turbidity values are well below the proposed indicator value,
although flow conditions during the sampling were below average.

Table 3-30. Summary of Turbidity Data Available for the Middle Fork Dearborn River

Site ID Date Result Flow Condition*
M12MFDBRO04 6/19/2003 2.9 93%
M12MFDBRO02 6/19/2003 2.8 93%
M12MFDBRO1 6/19/2003 1.9 93%
M12MFDBRO02 7/23/2003 1.2 21%
M12MFDBRO04 7/23/2003 1.0 21%
M12MFDBRO1 7/23/2003 0.5 21%

*Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs).

Middle Fork Dearborn River — Impairment Summary

Montana’s 1996 303(d) list reported that aquatic life uses in the Middle Fork Dearborn River were
impaired due to siltation. The basis for the1996 listing is unknown. Beneficial uses were not evaluated in
2002 because of a lack of sufficient credible data.

Evaluation of the targets and supplemental indicators for the Middle Fork Dearborn River do not provide
a “black and white” answer to the question: Are aquatic life and fisheries beneficial uses impaired due to
excessive sediment loading from human-caused sources? When averaged, the targets are all met and do
not indicate water quality impairment associated with sediment. However, examination of the results
from some of the individual samples suggests potential localized areas of minor sediment related
impairments. Some of the supplemental indicators also suggest potential impairment, although not
necessarily associated with sediment. Consideration of the available chemical, physical, and biological
data in combination with the identified human-caused sources of impairment suggest that the fish and
aquatic life beneficial uses may be slightly below their potential in the lower reaches of the Middle Fork
Dearborn River (i.e., several macroinvertebrate indices below recommended values). It is not clear if this
is directly attributable to the 303(d) listed cause of impairment (i.e., sediment), degraded habitat, or other
factors. To be conservative, a TMDL is proposed for sediment, in which all of the identified human-
caused alterations to the stream banks/channel and riparian corridor will be addressed. Additional post-
TMDL implementation monitoring is then proposed to determine if the fish and aquatic life communities
have improved (see Section 5.5).
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Table 3-31. Comparison of Available Data with the Proposed Targets and Supplemental
Indicators for the Middle Fork Dearborn River

Sediment Target Threshold Value | Minimum | Average [ Maximum

Percent surface fines < 2mm < 20 percent 10.5 16.7 22.6

Number of Clinger Taxa > 14 11 16 19
. A < 20.0 for mountain streams

Periphyton Siltation Index < 50,0 for plains streams 1.7 15.6 36.6

Sediment — Supplemental Indicators Recommended Value | Minimum | Average | Maximum

Riparian Condition

No significant disturbances

Localized bank instability
attributable to anthropogenic
sources was present in
approximately 6,200 feet of lower
reach; 65 percent of the lower
reach was also ranked as having
“poor” riparian vegetation

MFVP Macroinvertebrate Multimetric

Index > 75 percent 44 64 89
EPT Richness >18.5 11 15 18
Percentage of Clinger Taxa BPJ 38 63 86
Mon'tana Adjusted NRCS Stream > 75 percent 67 85 99
Habitat Surveys

TSS (Mean)’ <10 mg/L 5 5 5

High Flow — 50-NTU instantaneous
Turbidity maximum 0.5 1.7 29

Summer base flow — 10 NTUs

Al TSS data were below the detection limit of 10 mg/L. One-half the detection limit was used for statistical

purposes.
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3.8.4 Flat Creek

Flat Creek is a low gradient, meandering channel with fine to very fine gravel bed materials. Flat Creek
serves as a conveyance for irrigation water diverted from the main stem of the Dearborn River and
channel morphology reflects this altered flow regime. The channel cross section is enlarged because of
diverted irrigation flows and some channel erosion/instability in localized areas. Grazing and agricultural
uses (pasture and cropland) are widespread along Flat Creek. Typical views are shown in Figure 3-20 and
Figure 3-21. Figure 3-22 shows a map of the watershed along with the sampling sites and river segments
used in the aerial assessment.

Montana’s 1996 and 2002 303(d) lists reported that Flat Creek was impaired by siltation, flow alterations,
and habitat alterations. The basis of the 1996 listings is unknown. MDEQ’s Assessment Record Sheet
indicates that the 2002 listing was based on physical/chemical sampling, benthic macroinvertebrate
surveys, habitat surveys, information from local residents, land use information, surveys of fish and game
biologists, and visual observation.

A review of the available data, some of which were not previously considered by MDEQ, is provided
below. Available data include Wolman pebble counts, information on macroinvertebrate and periphyton
populations, the results of a channel and riparian aerial assessment, stream habitat surveys, total
suspended solids, turbidity, and temperature data and modeling.

Figure 3-20. Flat Creek at Milford. Figure 3-21. Flat Creek near Birdtail Road.

Final Report 89



TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

S9N ¥ 25 g 0]
q M
N
“Gog >
1 Jeoa
~
o __,__f..n.._/..._\h\.q | @00 i
@." ””wl =] DOQ fod)
m ol el
ofd f=—t= 410 1°
zi2 ¥
/ B0 g S0OLVIZ LN Op
NS gd °
o= D A \
c|= N Iy
=in A )
; Mm n%O O% \ o\ A88UD jory
g L (4 SOOLVIHZMN = oy
R & S R e

3e aln tmu\u,o
~

(1=repn) spuet sjels Ly I
puej sieald
SHied g SJIIPIM Ysid BUBIION
UOIEAISSUOT) *§ S80IN0say [eJnep jo 1dag
jewasbeue)y pue jo neaing
diysiauwn puen
PaYSIBIEAN Ye31D Jel
yongeue)
|eluualed
JuspiLIEY|
sweang aHM
saye ] gHN
swawBag 1oay /\/
speoy
sjuawbag (p)eog 9661/,
saunon S
ﬁ_w?_ézoz&mawoo

e
_Ueag f
AU TR

L Jea1d

. -4 5 2001V IdZIN -

|... .. 0
BESLN_E.%ammw._.q._"_ué_.

JIOAIRS?Y
2219
BOS

the Flat Creek watershed.

ions in

Figure 3-22. Sampling locat

Final Report

90




TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

Surface Fines

Pebble count data were collected and analyzed for Flat Creek at four sites in June and July 2003 (Table 3-
32). These data were used to create the particle distribution curves shown in Figure 3-23. The data show
that the average percent surface fines at three of the sites is below the threshold value of the target.
However, the site upstream of Highway 200 was well above the threshold value. It should be noted that
the lowermost site at the mouth of Flat Creek is dissimilar to the rest of Flat Creek because it is primarily
made up of a bedrock-dominated stream bottom. The percent surface fines in a bedrock-dominated

channel would be expected to be low.

Table 3-32. Flat Creek Surface Fines Summary
) ) Percentage < 2mm
Site ID Site Name
6/18/03 7/22/03
M12FLATCO05 Flat Creek downstream of Milford Colony 13.2 —
M12FLATCO03 Flat Creek upstream of Highway 200 — 32.0
M12FLATCO08 Flat Creek below Birdtail Road 15.8 —
M12FLATCO04 Flat Creek at Mouth 2.8 —
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Figure 3-23. Cumulative stream bottom particle distribution for Flat Creek.
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Periphyton Siltation Index

Periphyton samples were collected at six sites along Flat Creek. Results from individual sites are
discussed in more detail in Table 3-33 and in Appendix C.

The siltation index values for Flat Creek fell within the range considered acceptable for transitional

streams (between mountain and plains) and did not suggest sediment impacts. Other stressors such as
nutrients appeared to be present at a few sites but do not seem to significantly affect aquatic life use.

Table 3-33. Summary of Periphyton Siltation Indexes for Flat Creek.

Siltation Index

Site ID Site Name 2000 2003 Narrative Summary
Flat Creek at Flat Creek Other periphyton metrics indicated full support of
M12FLATCO2 Road 24.01 aquatic life (Bahls, 2001).
M12FLATCO5  |Flat Creek at Milford 25.96 g(;zz;ig‘fi;fhyt"” metrics indicated full support of

Flat Creek upstream of In 2000, this site was dominated by Cladophora,

M12FLATCO3 Highway 200 13.36 23.79 gw(;i(l)(}l:?tlng slight impairment of aquatic life (Bahls,
Flat Creek upstream of Other periphyton metrics indicated full support of
F-7 o 26.20 g
Birdtail Road aquatic life.
The periphyton results do indicate possible
M12FLATCO08 Flat Creek below Birdtail 24.53 |impacts from other stressors such as nutrients
(Bahls 2003b).
The periphyton results do indicate possible
M12FLATCO04 Flat Creek at mouth 14.29 [impacts from other stressors such as nutrients
(Bahls 2003b).
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Macroinvertebrates

Macroinvertebrate samples were collected at six sites along Flat Creek in 2000 and 2003. MDEQ sampled

three reaches in 2000 and EPA sampled four reaches in 2003. Results from individual sites are

summarized in Table 3-34 and in Appendix C.

Of all areas sampled in the Dearborn River drainage, Flat Creek exhibited the poorest macroinvertebrate
health. Metrics from the six locations tend toward the extremes of observed values, particularly obvious
for number of EPT taxa (low) and the HBI (high). Half of the reaches had clinger values (percentage and
number of taxa) indicative of possible sediment impacts. Other sites had clinger values representative of
relatively good conditions; however, HBI values at these sites were high and the samples were dominated
by taxa that are moderately tolerant of stress.

Table 3-34. Summary of Macroinvertebrate Metrics for Flat Creek.
Targets Supplemental Indicators Supporting Information
; - # Clinger | % Clinger | MFVP | #EPT % Tolerant | Stressor
Site Description Year Taxa Taxa IBI Taxa HBI Taxa Tolerance
Threshold or Indicator >14 BPJ >75 >18.5 <38 NA NA
Value
M12FLATCO2 - Flat Creek .
at Flat Creek Road 2000 13 25.7 50 8 5.11 14.1 High
M12FLATCOS - Flat Creek| 443 15 70.3 44 12 3.94 27.7 Low
at Milford
M12FLATCO3 - Flat Creek| 2000 10 59.0 39 10 4.6 41.0 High
upstream of Highway 200 [ 5003 15 70.1 28 10 4.9 38.8 Moderate
F-7- Flat Creek upstream .
of Birdtail Road 2000 9 43.0 22 7 5.85 58.7 High
MI2FLATCOS - Flat Creek| 5505 | 15 527 | 33 o | 545 34.6 High
below Birdtail
M12FLATCO4 - Flat Creek| 543 13 78.3 28 7 4.65 18.7 Moderate
at Mouth
Average 13 57.0 35 9 4.9 33.4 High
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Bank Stability and Riparian Conditions

Flat Creek is a low gradient, meandering channel with fine to very fine gravel bed materials. Flat Creek
serves as a conveyance for irrigation water diverted from the main stem of the Dearborn and channel
morphology reflects this altered flow regime. The channel cross section is enlarged because of diverted
irrigation flows and some channel erosion/instability is present in localized areas. Observed channel
instability is likely the result of increased flows due to irrigation diversion and conversion of riparian
vegetation to agricultural uses. Grazing and agricultural uses (pasture and cropland) were widespread in
Flat Creek and grazing appeared to be of higher density in the lower reaches (Land and Water Consulting,
2003). Channel conditions were rated as poor to fair during the aerial assessment (Table 3-35).

Hogan Creek, a tributary to Flat Creek, showed pronounced turbidity during the 2003 aerial survey (Land
and Water, 2003). Sediment sources appeared to originate from channel incisement, exposed soils, and
relatively poor vegetation coverage. However, no obvious anthropogenic sources were noted in the
watershed. The aerial survey also identified several incised channels in portions of Flat Creek. These were
attributed to the increased flows.

Table 3-35. Bank stability in Flat Creek.
Reach Channel Bank Instability
Reach |Length Channel Slope |Sinuosity| Width (% of reach) Overall C_hannel
: Type Condition
(miles) (feet) | High Mod | Low
FC1 7.49 C4 0.007 1.6 49 11.2 17.7 71.1 Fair
FC2 443 | C5/E5 | 0.006 1.55 36 131 36.9 50.0 Poor-Fair
FC3 435 | C5/E5 | 0.006 1.28 38 14.0 30.8 55.2 Fair
FC4 11.64 | C5/E5 | 0.006 1.3 19 8.4 33.3 58.3 Fair

Montana Adjusted NRCS Riparian Assessment

The Montana adjusted NRCS visual riparian assessments were conducted at three sites along Flat Creek
(Table 3-36). The most downstream site was rated “sustainable” but the two upstream sites were rated as
being “at risk”.

Table 3-36. Flat Creek Riparian Habitat Data Summary Table
Sample Site Information Stream Habitat Ratings
NRCS MT Adjusted .

Site ID Site Name Score NRCS Rating Score MTQﬂ{ﬁSted

(% Max) (% Max) 9

M12FLATCO08 Flat Creek Below Birdtail Road 51.1 At Risk 61.6 At Risk
M12FLATCO04 Flat Creek at Mouth 94.8 Sustainable 941 Sustainable

M12FLATCO05 Flat Creek at Milford 59.6 At Risk 65.6 At Risk
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Total Suspended Solids

The suspended sediment data for Flat Creek are presented in Table 3-37. Similar to other streams in the
Dearborn TPA, many values are below the detection limit. However, several samples at various locations
along Flat Creek had concentrations between 10 and 14 mg/L, even during low flow conditions.

Table 3-37. Flat Creek Suspended Sediment Data Summary Table
Site ID Date Parameter Result (mg/L) Flow Condition®
F-5 7/12/2000 TSS 13 14%
F-1 7/13/2000 TSS 10 14%
F-7 7/13/2000 TSS 12 14%
M12FLATCO02 6/18/2003 TSS <10 93%
M12FLATCO05 6/18/2003 TSS <10 93%
M12FLATCO08 6/18/2003 TSS <10 93%
M12FLATCO04 6/18/2003 TSS <10 93%
M12FLATCO06 6/18/2003 TSS <10 93%
M12FLATCO3 7/24/2003 TSS <10 19%
M12FLATCO06 7/24/2003 TSS <10 19%
M12FLATCO02 7/24/2003 TSS <10 19%
M12FLATCO05 7/24/2003 TSS 14 19%
M12FLATCO08 7/24/2003 TSS <10 19%
M12FLATCO04 7/24/2003 TSS <10 19%

"Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs). In the absence of site-specific flow data, this value is meant to provide

perspective on overall watershed flows during the time of the sampling.

Turbidity

Very few turbidity data exist for Flat Creek—only the samples taken during TMDL field sampling in

June and July 2003. The turbidity values are presented in Table 3-38. The average value observed in the
field during these visits was 6.1 NTUs, which is below the 10-NTU recommended level but higher than
values observed at other sites within the Dearborn TPA.
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Table 3-38. Flat Creek Turbidity Data Summary Table
Site ID Date Result Flow Condition®
M12FLATCO05 6/18/2003 10.8 93%
M12FLATCO08 6/18/2003 7.4 93%
M12FLATCO7 6/18/2003 7.3 93%
M12FLATCO06 6/18/2003 1.0 93%
M12FLATCO03 7/22/2003 10.1 21%
M12FLATCO08 7/23/2003 5.7 21%
M12FLATCO05 7/24/2003 10.5 19%
M12FLATCO7 7/24/2003 3.5 19%
M12FLATCO04 7/24/2003 3.3 19%
M12FLATCO06 7/24/2003 0.5 19%

"Flow condition is calculated by dividing the recorded flow at Craig, MT, on the date of the sampling by the long-term
average flow at Craig, MT (203 cfs). In the absence of site-specific flow data, this value is meant to provide
perspective on overall watershed flows during the time of the sampling.

Flat Creek — Impairment Summary

Montana’s 1996 and 2002 303(d) lists reported that Flat Creek was impaired by siltation, flow alterations,
and habitat alterations. The basis of the 1996 listings is unknown. MDEQ’s Assessment Record Sheet
(Wilson, 2002) indicates that the 2002 listing was based on physical/chemical sampling, benthic
macroinvertibrate surveys, habitat surveys, information from local residents, land use information,

surveys of fish and game biologists, and visual observation.

A summary of the results of the updated impairment analysis is presented in Table 3-39. The most
significant influences on water quality in Flat Creek appear to be associated with the diversion of a
significant portion of the Dearborn River’s flow into Flat Creek Flat Creek serves as a conveyance for
irrigation water and it’s channel morphology reflects this altered flow regime. It is likely that Flat Creek
is still in a process of reaching “equilibrium” with this altered flow regime.

As with the Middle Fork and South Fork of the Dearborn River, the Flat Creek target values are not
exceeded when averaged across all sample stations and sample dates. However, examination of the
results from some of the individual samples suggests potential localized areas of minor sediment related
impairments (e.g., high percentage of surface fines near Highway 200, low number of clinger taxa).
Some of the supplemental indicators also suggest potential impairment, not only associated with
sediment, but also potentially associated with nutrients. For example, significant human caused riparian
corridor disturbances were observed associated with grazing and agricultural encroachment, and the

macroinvertebrate results generally suggest impairment.

Given that some of the targets are exceeded in some areas of Flat Creek, and human-caused sources have
been identified, a TMDL is proposed for sediment (See Section 5.3). As indicated above, some of the
supplemental indicators suggest a potential impairment associated with nutrients. Since this pollutant has
never appeared as a cause of impairment on any of Montana’s 303(d) lists, a TMDL for nutrients is not
required at this time. However, additional study is proposed to develop a better understanding of this
potential impairment issue (see Section 5.5).
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Table 3-39.  Comparison of Available Data with the Proposed Targets and Supplemental

Indicators for Flat Creek

Sediment Target Threshold Value | Minimum | Average | Maximum
Percent Surface Fines < 2mm < 20 percent 2.8 16.0 32.0
Number of Clinger Taxa >14 9 13 15
. I <20.0 for mountain streams
Periphyton Siltation Index <50.0 for plains streams 13.4 21.7 26.2
Sediment — Supplemental Indicators Recommended Value | Minimum | Average | Maximum
Riparian Condition No significant disturbances Significant disturbances
MFVP Macroinvertebrate Multimetric > 75 percent 29 35 50
Index
EPT Richness >18.5 7 9 12
Percentage of Clinger Taxa BPJ 26 57 78
Montana Adjusted NRCS Stream
Habitat Surveys1 > 75 percent 94 94 94
TSS (Mean) <10 mg/L 5 8 14
High Flow — 50-NTU instantaneous
Turbidity maximum 0.5 6.0 10.8
Summer base flow — 10 NTUs
'The stream habitat survey was conducted at only one site along Flat Creek.
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3.9 Water Quality Impairment Status Summary

The focus of this analysis was on potential water quality impairments reported in the 1996 and 2002
303(d) lists in the Dearborn, South Fork Dearborn, and Middle Fork Dearborn Rivers and Flat Creek.
Each of these waters was listed for sediment related impairments. The Dearborn River was also listed for
water quality issues associated with thermal modification. This evaluation considered:

e available data and reports compiled from a variety of sources including MTDEQ, MTFWP,
NRCS, USGS and USFS

e chemical, physical, and biological monitoring data collected during a 2003 field survey conducted
by EPA

o the results of an aerial survey focusing on riparian and geomorphic integrity and the identification
of anthropogenic sources of water quality impairment

o visual observations during numerous site reconnaissance visits in 2003 and 2004 by EPA
personnel.

The weight-of-evidence approach described in Section 3.3 was applied to each of these waters to
determine whether or not they are currently meeting water quality standards. The results and a summary
of the proposed actions are presented in Table 3-40. In no case did comparison of the available data with
the target and supplemental indictor values provide for “black and white” conclusions regarding current
water quality impairment status. To be conservative, TMDLSs are proposed for siltation in the Middle
Fork and South Fork Dearborn Rivers and Flat Creek (See Sections 5.1 to 5.3). Although it appears that
Montana’s temperature standards may be exceeded in the Dearborn River, the predicted magnitude of the
exceedance is minor, uncertainty in the prediction is high, and the cost of implementation of the solution
(i.e., elimination of the diversion of irrigation water into Flat Creek) that would likely be proposed in a
TMDL is very high. As a result, further study is proposed to develop a better understanding of the
potential temperature impairment in the Dearborn River before proceeding with a TMDL (Section 1.0).
Finally, the results of the evaluations summarized herein suggest potential nutrient impairments in the
Middle and South Forks of the Dearborn River and Flat Creek. Further study is proposed to develop a
better understanding of these potential nutrient related impairments (Section 5.5).
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Table 3-40. Current Water Quality Impairment Status of Waters in the Dearborn TPA.
Water body Name and Listed Probable 303(d) List Status Current .
Proposed Action
Number Causes 1996 2002 Status
To be indirectly
Not considered in
Siltation Impaired | Impaired . further study as
Impaired proposed in
Dearborn River Section 6.
Thermal . . Further StL.de as
e Impaired Impaired Unknown proposed in
Modification .
Section 6.
Address through
I . Not . preparation of a
Siltation Impaired Listed Impaired TMDL (Section
Middle Fork Dearborn River 5.2).
. Not Not Potentially Further StL.jdy as
Nutrients Listed Listed Impaired | Proposedin
P Section 5.5.
Address through
I Not . . preparation of a
Siltation Listed Impaired Impaired TMDL (Section
South Fork Dearborn River 5.1).
. Not Not Potential Further StL.jdy as
Nutrients Listed Listed Impaired | Proposedin
P Section 5.5.
Address through
I . . . preparation of a
Siltation Impaired Impaired Impaired TMDL (Section
Flat Creek 5.3)
. Not Not Potentially Further StL.jdy as
Nutrients Listed Listed Impaired | Proposedin
P Section 5.5.
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4.0 SOURCE IDENTIFICATION

As discussed in Section 3, TMDLs are proposed for sediment/siltation in the Middle Fork and South Fork
Dearborn Rivers and Flat Creek. This section of the report presents the results of an analysis to estimate
sediment loading throughout the watershed to support TMDL development. TMDLs and load allocations
are presented in Section 5.0.

4.1 Point Sources
There are no point sources of sediment in the Dearborn River TPA.
4.2 Nonpoint Sources

Nonpoint sources of sediment in the Dearborn River TPA were estimated using a screening level
approach solely to gain an understanding of the relative magnitude of the various sources. The primary
potential sediment sources identified and considered herein include landscape scale erosion associated
with overland flow, sheet/rill erosion, and stream bank erosion. The results of this analysis are
summarized below.

Land Soil Erosion

Land soil erosion in the Dearborn River watershed was estimated using the Universal Soil Loss Equation
(USLE). The USLE (Wischmeier and Smith, 1978) is the most common and best-known method for
estimating gross annual soil loss from upland erosion. The USLE is an index method involving factors
that represent how climate, soil, topography, and land use affect soil erosion caused by raindrop impact
and surface runoff. Rather than explicitly representing the fundamental processes of detachment,
deposition, and transport by rainfall and runoff, the USLE represents the effects of these processes on soil
loss. These influences are described by the USLE as follows:

A=(R) (K) (LS) (C) (P)

Where A is estimated soil loss in tons/acre for a given storm or period; R is a rainfall
energy factor; K is a soil erodibility factor; LS is a slope-length, slope steepness factor; C
is a vegetative cover factor; and P is a conservation practice factor.

The individual USLE factors for the Dearborn River watershed were estimated based on available GIS
data and values in the scientific literature. GIS data layers for elevation, soils, and land cover helped to
facilitate the USLE analysis for a large, watershed-scale area such as the entire Dearborn River
watershed. Data available for such an analysis included the State Soil Geographic Database and GIS
coverage for Montana (STATSGO), the GAP Analysis Program’s land cover data for Montana, and the
USGS’s 30-meter Digital Elevation Models (DEMs) for the topography of the Dearborn River watershed
(see Section 2 for maps of these data). The soils and land cover GIS coverages were merged to create a
new polygon coverage, where each polygon had a unique combination of land cover and soils
information. The polygon data were then entered into a database to calculate a sediment load per polygon.
Average slopes were calculated from the DEM data for each unique polygon, and were also entered into
the database. Slope lengths were estimated from the DEM data. Each of the USLE parameters and the
origin of the data are described below.
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Rainfall and Runoff (R) — Estimated for the entire region based on literature values (Haan et al.,
1994)

Soil Erodibility (K) — Calculated from the STATSGO data. Average weighted K-factors were
calculated using the K-factor for the surface layer of each soil, and the soil’s percent composition
in the larger map unit.

Slope and Slope Length (S)(L) — Average slopes and slope lengths were calculated for each land
use using the 30-meter DEM data. Slope and slope lengths were input into defined formulas to
calculate a slope factor (S) and slope length factor (L).

Equation Conditions
S =10.8sin 6 + 0.03 Sin 6 <0.09
S =16.8sin 6 - 0.50 Sin6=0.09

Note: 0 is the slope angle

= A
72.6

Where & = slope length, and m = the slope length exponent derived from literature values and
based on the percent slope and the estimated rill to interrill erosion.

Cover and Management (C) — Literature values based on the GAP land cover classes (Haan,
Barfield, and Hayes, 1994)

Erosion Control Practice (P) — Estimated from literature values (Brady, 1990; Haan, Barfield, and
Hayes, 1994)

The six USLE soil factors were multiplied together for each unique polygon in the Dearborn River
watershed. Annual loads and annual loads per acre were then calculated for each polygon. The results of
the USLE analyses for the entire watershed are shown in Figure 4-1 and Table 4-1. The areas with the
highest surface erosion were in the middle sections of the Dearborn River watershed near the Dearborn
River, Auchard Creek, and Big Skunk Creek. The least amount of surface erosion was estimated to occur
in the headwaters region and near the mouth of the Dearborn River near Sullivan Creek.
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Figure 4-1. USLE soil loss in the Dearborn River watershed.

Table 4-1. USLE Sediment Calculations

Watershed Watershed Acres Se din-:(()arrﬁ/Year Torkscrsee}dYgrent/
Flat Creek 88,060 65,117 0.74
Middle Fork Dearborn River 43,577 26,205 0.60
South Fork Dearborn River 26,994 11,930 0.44
Dearborn River (All) 352,812 218,268 0.62
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The USLE equation does not consider sediment delivery to a stream, only sediment loss on a plot of land.
Vanoni (1975) developed a formula for estimating the sediment delivery ratio (SDR) to streams using
watershed area. The formula is shown below.

SDR= 0.418(Watershed _ Area)™** —0.127

Where watershed area is in square kilometers.

Using this formula, the sediment load to each stream outlet from sheet and rill erosion was estimated
(Table 4-1). Loads are smaller than the calculated USLE loads because not all eroded material makes it to
the stream. The results indicate that Flat Creek contributes significantly more sediment than either the
Middle Fork or the South Fork, due both to its larger drainage area and higher erosion rate.

It should be noted that this method of estimating sheet and rill erosion and sediment delivery has a large
margin of error. The results are presented here primarily to provide an understanding of relative land
erosion among the Dearborn TPA subwatersheds. The Dearborn River and Falls Creek, although not
impaired because of sediment, are included in the analysis for comparative purposes.

Table 4-2. Sediment Delivery to the Streams

Watershed Size Sediment Delivery | Load to the Stream

Watershed )
(square km) Ratio (tonslyear)

Flat Creek 356.4 0.062 4,030
Middle Fork Dearborn River 176.3 0.081 2,115
South Fork Dearborn River 109.2 0.095 1,128
Falls Creek 101.7 0.097 916
Dearborn River (All) 1,427.8 0.030 6,462
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Stream Bank Soil Erosion

Because stream bank erosion is spatially variable on a large scale within a watershed, it is very difficult to
apply one approach to provide representative data on status and trends in channel health. Furthermore,
existing watershed models have limited ability to predict stream bank erosion. Sediment loads from
stream bank erosion were therefore estimated according to the results of the field and aerial assessments;
corresponding literature values for bank erosion rates (Rosgen, 1996); and soils data from the NRCS
(NRCS, 1994).

The results of the aerial assessment for the Dearborn River watershed indicated moderate to high levels of
stream bank instability in Flat Creek and some segments of the Dearborn River (see Table 4-3). Bank
heights were estimated from cross sections obtained in the various stream segments during the field
assessment, and near bank stress was estimated from aerial photos and cross-sectional data. The Rosgen
(1996) stream bank erosion curves for Colorado were then used to estimate a stream bank erosion rate for
each segment. An average soil bulk density of 1.1 grams per cubic centimeter (g/cm®) was used to
determine the mass of eroded sediment for each segment, based on NRCS soils data. The bank height,
bulk density, bank erosion rate, and reach length were multiplied together and summed for each water
body to estimate total bank erosion. It should be noted that this method of estimating bank erosion has a
large margin of error. The results are presented here primarily to provide an understanding of relative
bank erosion among the segments of concern in the Dearborn TPA.

The results of the stream bank erosion analysis are shown in Table 4-4. Flat Creek had very high bank
erosion compared with the other streams, and one segment of the Dearborn River also had very high
stream bank erosion (the most upstream segment, which has a natural braided channel morphology). Total
bank erosion from Flat Creek was approximately 3,000 tons per year more than the total bank erosion
from the Dearborn River, even though the evaluated segments of the Dearborn River are 21 miles longer
than Flat Creek. The analysis suggests that, relative to each other, the South Fork and Middle Fork of the
Dearborn have the least amount of stream bank erosion, the Dearborn River has moderate stream bank
erosion, and Flat Creek has significant stream bank erosion.
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Table 4-3. Stream Bank Erosion Estimates for the Dearborn River TPA

Reach Near Bank Instability Bank Erosion Rate Total Bank | Sediment

Length Bank (% of reach) (Feetlyear) Erosion (Tons//Mile/
Reach | (miles) | Stress [ High | Medium | Low | High | Medium | Low | (Tonsl/year) Year)
Dearborn River
DR1 8.88 Low [ 111 443 | 445 | 0.18 0.08 | 0.03 664 75
DR2 9.52 Low | 15.8 421 | 421 0.18 0.08 | 0.03 773 81
DR3 8.00 | Moderate | 29.4 353 | 353 0.3 0.2 | 0.06 1,565 196
DR4 8.15 Low | 11.8 412 | 471 0.18 0.08 | 0.03 605 74
DR5 7.44 | Moderate | 31.2 18.8 | 50.0 0.3 0.2 | 0.06 1,303 175
DR6 6.53 High | 57.1 212 | 21.6 0.5 04 ] 0.15 2,858 438
South Fork Dearborn River
SF1 5.83 Low 8.3 50.0 | 41.7 | 0.18 0.08 | 0.03 142 24
SF2 5.56 Low 1.0 143 | 84.7 | 0.18 0.08 | 0.03 78 14
Middle Fork Dearborn River
MF1 6.17 Low | 16.7 4211 412 0.18 0.08 | 0.03 170 28
MF2 1.32 Low 0.0 48.1 | 519 | 0.18 0.08 | 0.03 26 20
Flat Creek
FC1 7.49 High 7 60 33 0.5 04 ] 0.15 2,641 353
FC2 4.43 High 23 50 27 0.5 04 ] 0.15 1,711 386
FC3 4.35 High 14 61 25 0.5 04 ] 0.15 1,662 382
FC4 11.64 High 27 55 18 0.5 04 ] 0.15 4,832 415

Sheet and rill erosion loads were compared with the bank erosion loads for the entire length of each
stream (see Table 4-4). Bank erosion loads were only calculated for the main stem of each subwatershed,
and therefore the two loads cannot be directly compared. It is of some note that estimated bank erosion in
the main stem of Flat Creek exceeds sheet and rill erosion for the entire Flat Creek watershed by 6,800
tons. Bank erosion along the main stem of the Middle and South Forks of the Dearborn River was only a
small percentage of the total estimated overland erosion. As already noted, these load estimates have large
margins of error and must be used cautiously when making planning decisions. However, the evidence
suggests that there is a large imbalance of bank erosion in Flat Creek compared with other streams in the
Dearborn River watershed.

Table 4-4. Land and Stream Bank Erosion Loads in the Dearborn River TPA

Sheet and Rill Sheet and Rill
Erosion Bank Erosion Erosion Bank Erosion
Stream (tons/acres/year) (tons/milelyear) (tonslyear) (tonslyear)

Flat Creek 0.74 389 4,030 10,856
Middle Fork

Dearborn River 0.60 26 2,115 196
South Fork

Dearborn River 0.44 19 1,128 220
Dearborn River 0.62 160 6,462 7,768
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4.3 Source Assessment Uncertainty

The estimates of upland and bank erosion described above are based on the best currently available
information but are prone to high margins of error. Although it is felt that the estimates have resulted in
sufficient information to reach the conclusions presented in this report, there are still some uncertainties
regarding whether or not all of the significant sources have been identified, and regarding the
guantification of sediment loads. The primary uncertainties are as follows:

¢ Insufficient sediment and flow data have been collected to quantify existing sediment loads in
the watershed.

e Bank erosion has not been measured to allow for a comparison between actual loads and the
estimated loads presented in Section 4.2.

e A comprehensive source assessment inventory has not been conducted to locate and categorize
all significant sediment sources.

These uncertainties will be addressed by the proposed activities described in Section 5.
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5.0 SOUTH FORK DEARBORN RIVER, MIDDLE FORK DEARBORN RIVER,
AND FLAT CREEK SEDIMENT TMDLS

As discussed in Section 3.9, TMDLs focusing on addressing all known anthropogenic sediment sources
are proposed for the South Fork Dearborn River, Middle Fork Dearborn River, and Flat Creek. The
required TMDL elements (i.e., identification of all significant sources, water quality goals or targets, a
TMDL, allocation, and margin of safety) are presented in this section.

5.1 South Fork Dearborn River Sediment TMDL

A screening-level analysis of sediment loading in the South Fork Dearborn River watershed was
presented in Section 1.0. The results indicate that upland sources of sediment contribute approximately
84 percent of the total sediment load and bank erosion sources contribute approximately 16 percent
(Table 4-4). Based on the aerial assessment, however, upland sources were determined to be almost
entirely natural with the only anthropogenic sources being isolated areas of bank erosion. Additional
information on these anthropogenic sources is presented here.

The location of human-caused sources of bank erosion along the South Fork Dearborn River are shown in
Figure 5-1 and an assessment of the riparian condition is shown in Figure 5-2. The headwaters of the
South Fork Dearborn River are steep, forested terrain and do not show evidence of anthropogenic
sediment sources or accelerated bank erosion. However, a 5,900 foot segment was identified during the
aerial assessment that showed a riparian area that was cleared/logged with an expected increase in bank
erosion (Figure 5-3). In addition, the lower reach of the South Fork has several miles where the riparian
corridor has been converted to agricultural purposes (pasture and grazing) (Figure 5-4). Some impacts to
bank stability and channel shading are apparent in this section but are generally of a diffuse nature.
Livestock also have direct access to the South Fork at several locations and could be contributing to
isolated cases of sedimentation (Figure 5-5).

Most other potential anthropogenic sources of sediment in the South Fork Dearborn River were not
considered to be significant (Table 5-1 and Figure 5-6). Several bridges pose a potential risk of sediment
loading and should be investigated during TMDL implementation (see Section 5.6). Appendix D
includes detailed maps showing the locations of these bridges along with photos from the 2003 low-level
aerial assessment. The maps are intended to facilitate additional investigations and the placement of best
management practices by identifying precisely the locations of high priority sites.
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Figure 5-1. Human-caused sources of bank erosion along the South Fork Dearborn River.
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Figure 5-2. Riparian condition along the South Fork Dearborn River.
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Table 5-1. Summary of other potential anthropogenic-related sources in the South Fork Dearborn

River.
Instream Stream Other (gravel
Reach | Rip-rap | Channelization | Impoundments | Structures/ Crossinas pits,
Diversions 9 construction)
SF1 None None None None Ford near mouth None
Four bridges
Gibson-
Renning | Seven bridges or
SF2 None None None ditch fords None
diversion
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Figure 5-6. Point features along the South Fork Dearborn River.
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5.1.1 TMDL and Allocations

A TMDL is composed of the sum of individual waste load allocations (WLASs) for point sources and load
allocations (LAs) for nonpoint sources and natural background levels. In addition, the TMDL must
include a margin of safety (MOS), either implicitly or explicitly, that accounts for the uncertainty in the
relationship between pollutant loads and the quality of the receiving water body. This definition is
denoted by the following equation:

TMDL = WLAs + LAs + MOS

There are no point sources of sediment in the South Fork Dearborn River; therefore, the waste load
allocation for point sources can be removed from the equation. Furthermore, since people have no control
over natural sediment loading, there is no practical purpose for considering natural loading in the TMDL
equation. Therefore, the South Fork Dearborn River TMDL is expressed merely as the sum of the
allocations to known nonpoint sources. The hypothesis is that there is no more that can be accomplished
to solve the problem if all the current anthropogenic sediment sources are addressed. However, given that
the estimated loads from anthropogenic sources are very small in comparison with the estimated loads
from natural sources, it is not known whether reducing anthropogenic sources will result in significant
improvements to the health of the aquatic community. An additional performance-based allocation is that
100 percent of the riparian corridor should be improved to “good” or “excellent” conditions.

To estimate the load reduction associated with addressing all anthropogenic sources of bank erosion, new
load estimates were calculated by assuming that all “high instability” reaches identified during the aerial
assessment were associated with human activities and could be improved to “medium instability” (see
Table 4-3). For the South Fork Dearborn River this is estimated to result in a 9 percent reduction in bank
erosion loads and an overall 1 percent reduction in sediment loads. The TMDL and allocations are
summarized in Table 5-2 and the proposed restoration and adaptive management strategy is presented in
Section 5.6.

Table 5-2. TMDL and Load Allocations for Sediment in the South Fork Dearborn River.

Allocation (tons/year)

Sources Current Load (tons/year) Reduction or Approach
Point Sources
(WLA) 0 NA 0
Upland Erosion 1,128 0% 1,128
Bank Erosion 220 9% 201

Nonpoint Sources

100% of the riparian

(LA) Riparian corridor should be
Vegetation NA Performance-based : d to “good
Condition 'mprovec fo ‘good =
excellent” condition
TMDL 1,348 1% 1,329
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5.2 Middle Fork Dearborn River Sediment TMDL

A screening-level analysis of sediment loading in the Middle Fork Dearborn River watershed was
presented in Section 1.0. The results indicate that upland sources of sediment contribute approximately
92 percent of the total sediment load and bank erosion sources contribute approximately 8 percent (Table
4-4). As with the South Fork Dearborn River, upland sources were determined to be almost entirely
natural with the only anthropogenic sources being isolated areas of bank erosion. Additional information
on these anthropogenic sources is presented here.

The locations of human-caused sources of bank erosion along the Middle Fork Dearborn River are shown
in Figure 5-7 and an assessment of the riparian condition is shown in Figure 5-8. The Middle Fork of the
Dearborn River has characteristics similar to those of the South Fork, and much of the headwater zone is
relatively undisturbed, steep, forested terrain. Highway 200 has the potential to deliver sediment from
cut/fill slopes and applied road sand. However, the aerial assessment did not show any apparent delivery
of sediment from the road to the Middle Fork, likely due to the long delivery distance from the road to the
channel. A possible pathway for road runoff was investigated on the ground, but did not appear to be a
probable source for significant sediment delivery to the channel.

The lower reach of the Middle Fork showed more evidence of channel instability related to land
use/riparian modification for agriculture (Figure 5-10 to Figure 5-13). Localized bank instability
attributable to anthropogenic sources was present in approximately 6,200 feet of the channel (Land and
Water, 2003). However, no significant areas of mass slope failure were noted in the Middle Fork
Dearborn River watershed.

Most other potential anthropogenic sources of sediment in the Middle Fork Dearborn River were not
considered to be significant (Table 5-3 and Figure 5-9). Several bridges pose a potential risk of sediment
loading and should be investigated during TMDL implementation (see Section 5.6). Appendix D
includes detailed maps showing the locations of the bridges along with photos from the 2003 low-level
aerial assessment. The maps are intended to facilitate additional investigations and the placement of best
management practices by identifying precisely the locations of high priority sites.
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Figure 5-7.

Human-caused sources of bank erosion along the Middle Fork Dearborn River.
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Figure 5-8. Riparian condition along the Middle Fork Dearborn River.
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Table 5-3. Summary of other potential anthropogenic-related sources in the Middle Fork
Dearborn River.

Instream

Other (gravel

Reach | Rip-rap | Channelization | Impoundments | Structures/ CStregm pits,
. . rossings ,
Diversions construction)
2 Gillette
MF1 | NA NA NA ditch Two bridges None
Borho Ditch 9
diversion
Riprap
by Hwy Nitch ditch | Hwy 200 bridge
MF2 200 NA NA Dueringer Two additional None
(500 ditch bridges
feet)
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Figure 5-10.  Extensive riparian clearing in Figure 5-12. Moderate riparian clearing
the downstream section of Middle Fork in the downstream section of Middle Fork

Dearborn River . Dearborn River.

Figur 5-11. Cattle grazing along iddle Figure 5-13.  Lack of riparian vegetation

Fork Dearborn River near Highway 200 along Middle Fork Dearborn River near
Bridge. confluence with Skunk Creek.
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5.2.1 TMDL and Allocations

Similar to the South Fork Dearborn River, no point sources are located in the Middle Fork and most
anthropogenic-related sources of sediment are associated with bank erosion. To estimate the load
reduction associated with addressing all anthropogenic sources, new load estimates were calculated using
the results from the aerial assessment. Results indicated that 45 percent of the “high” and 40 percent of
the “medium” bank erosion instability is related to human influences. The TMDL was calculated by
assuming that human caused “high instability” reaches could be improved to “medium instability”, and
human caused “medium instability” reaches could be improved to “low instability” (see Table 4-3). For
the Middle Fork Dearborn River this is estimated to result in a 22 percent reduction in bank erosion loads
and an overall 2 percent reduction in sediment loads. The TMDL and allocations are summarized in
Table 5-4 and the proposed restoration and adaptive management strategy is presented in Section 5.6.

Similar to the South Fork Dearborn River, an additional performance-based allocation is that 100 percent
of the riparian corridor should be improved to “good” or “excellent” conditions.

Table 5-4. TMDL and Load Allocations for Sediment in the Middle Fork Dearborn River.

Allocation (tons/year)

Sources Current Load (tons/year) Reduction or Approach
Point Sources
(WLA) 0 NA 0
Upland Erosion 2,115 0 2,115
Bank Erosion 196 22% 152
Nonpoint Sources —
(LA) Riparian 100% of the riparian
P . corridor should be
Vegetation NA Performance-based . P
. improved to “good —
Condition » e
excellent” condition
TMDL 2,311 2% 2,267
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5.3 Flat Creek Sediment TMDL

A screening-level analysis of sediment loading in the Flat Creek watershed was presented in Section 1.0.
Unlike the Middle Fork and South Fork Dearborn Rivers, the results indicate that bank erosion is a more
significant source of sediment (73 percent) than are upland sources (27 percent). This is due to the fact
that Flat Creek serves as a conveyance for irrigation water diverted from the main stem of the Dearborn
River and channel morphology reflects this altered flow regime. Observed channel instability is likely the
result of increased flows due to irrigation diversion and conversion of riparian vegetation to agricultural
uses. Grazing and agricultural uses (pasture and cropland) were widespread in Flat Creek and grazing
appeared to be of higher density in the lower reaches.

The locations of human-caused sources of bank erosion along Flat Creek are shown in Figure 5-14and an
assessment of the riparian condition is shown in Figure 5-15. Numerous areas of high bank erosion
potential were identified during the aerial survey and are highlighted in Appendix D. Several of these

areas are also shown in the photos below (Figure 5-16 to Figure 5-19).

Most other potential anthropogenic sources of sediment in Flat Creek were not considered to be
significant (Table 5-5 and Figure 5-20). Several bridges pose a potential risk of sediment loading and
should be investigated during TMDL implementation (see Section 5.6). Appendix D includes detailed
maps showing the locations of the bridges along with photos from the 2003 low-level aerial assessment.
Avreas of high erosion potential are also highlighted in the Appendix D maps.

Table 5-5. Summary of other potential anthropogenic-related sources in the Flat Creek watershed.

Instream Stream Other (gravel
Reach | Rip-rap | Channelization | Impoundments | Structures/ ; pits,
- . Crossings .
Diversions construction)
FC1 None None None None None None
FC2 None None None None One f(_)rd None
One bridge
Garino ditch
Diversion
FC3 Minor None None Dlverglon a | Several bridges None
Hamilton and fords
ditch
diversion
FC4 Minor None Hogan Cr. None None None
122 Final Report



TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

! ) (1e1epn) spue s|s L
/ADU._.(JLN LAl ssl z g 0 z pue| ajeald
< Siled '3 SIIPIIA YS! BuEUOp
I « \ UONBAISSUO) 5 S32IN0SaY [Binjep jo 1dag
il g q A uswabeuey pueT o neaing
= diysisuwng pued
] paysisiep HaaiD jeld |
@ N yougyeued
f =3 b |eluuaiag
8021v1dE _‘FO\ & JuapILLEI|
it fw/. slwieang
e P LOIS0IT yueg PasNED-UewnH
Do S94ET OHN |
| O (v} Q Y sjuswBag Jany \/\
P Gong ub speoy /.
| _2Akd sapunoy 7,
mels -t sa)ig Buloyuop Y43/m3a ©
xm,&vo | L n a
~
_50/____\_5 ;VO
_uvo - OO :
o
2 ag|N o3 q
¥ s - S
o (@ e &2 100 .
m 2 I.-:I_....f
> (O on._.dv_l_n_N_,S_ Lp
m (2 —gd m o
N~ + <,
= ) N a) 5 ;
Sk= /va ) Ly Oy ) e} =
Z18 0 @G i ey %oo T
E O s ey, d250 Jeyy % ‘ /e %
m i ) SODLVIAZIN - m. N ,9 .
(& s M i RCE
=Y ¢ | ...oo._.ﬂn_wﬂg%ubﬁbﬂz s
yaald QQU,O - B b 4 A C.D.,W&:UF‘I_H_N—.S—
~ e 7
nT.WJ. = P
S80I joalasay

& =

Human-caused sources of bank erosion along Flat Creek.

Figure 5-14.
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Figure 5-20.
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5.3.1 TMDL and Allocations

No point sources are located in the Flat Creek watershed. To estimate the load reduction associated with
addressing all anthropogenic sources, new load estimates were calculated using the results from the aerial
assessment. Results indicated that 90 percent of the “high” and “medium” bank erosion instability is
related to human influences (Segment F2, F3, and F4). In segment F1, 80 percent of the “high” and 60
percent of the “medium” bank erosion instability is related to human influences. The TMDL was
calculated by assuming that human caused “high instability” reaches could be improved to “medium
instability”, and human caused “medium instability” reaches could be improved to “low instability” (see
Table 4-3). For Flat Creek this is estimated to result in a 40 percent reduction in bank erosion loads and
an overall 27 percent reduction in sediment loads. The TMDL and allocations are summarized in Table
5-4 and the proposed restoration and adaptive management strategy is presented in Section 5.6. An
additional performance-based allocation is that 100 percent of the riparian corridor should be improved to
“good” or “excellent” conditions.

Table 5-6. TMDL and Load Allocations for Sediment in Flat Creek.

Allocation (tons/year)

Sources Current Load (tons/year) Reduction or Approach
Point Sources
(WLA) 0 NA 0
Upland Erosion 4,030 0 4,030
Bank Erosion 10,856 40% 6,846

Nonpoint Sources ——
100% of the riparian

(LA) Riparian corridor should be
Vegetation NA Performance-based . p
Condition improved to “good —

excellent” condition

TMDL 14,886 27% 10,876
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5.4 TMDL Targets

As noted in Section 3.3, MDEQ is required to assess the waters for which TMDLs have been completed
to determine whether compliance with water quality standards has been attained. The process by which
this will be accomplished is discussed in Section 3.3 (Targets and Supplemental Indicators Applied as
Water Quality Goals) and is shown in Figure 3-3. The sediment targets listed in Table 3-6, and restated
below in Table 5-7, are proposed as the thresholds against which compliance with water quality standards
will be measured in the South Fork Dearborn River, Middle Fork Dearborn River, and Flat Creek. If all
the target threshold values are met, it will be assumed that beneficial uses are fully supported and water
quality standards have been achieved. Alternatively, if one or more of the target threshold values are
exceeded, it will be assumed that beneficial uses are not fully supported and water quality standards have
not been achieved. However, it will not be automatically assumed that implementation of this TMDL was
unsuccessful just because one or more of the target threshold values have been exceeded. The
circumstances around the exceedance will be investigated. For example, the exceedance might be a result
of natural causes such as floods, drought, fire or the physical character of the watershed. In addition, in
accordance with MCA 75-5-703(9), an evaluation will be conducted to determine whether:

the implementation of a new or improved suite of control measures is necessary;
more time is needed to achieve water quality standards;

revisions to components of the TMDL are necessary, ofr;

changes in land management practices occur

Table 5-7. South Fork Dearborn River, Middle Fork Dearborn River, and Flat Creek Water

Quality Goals.
Sediment Target Threshold Value
Percent Surface Fines < 2mm < 20 percent
Number of Clinger Taxa > 14

< 20.0 for mountain streams

Periphyton Siltation Index < 50.0 for plains streams

Cold-Water Fish Populations1 Documented increasing or stable trend

! The available fisheries data do not provide readily useful information in relation to the listed segments and impairments. For
example, limited data are available regarding fish populations in the Middle Fork, South Fork, and Flat Creek and trends in the
population data could be due to a number of factors in addition to, or other than, fine sediments or temperature. Because of these
reasons, fish population data cannot be used directly to evaluate success of the implementation of this plan. However, future
monitoring should attempt to identify trends in the fishery and, to the extent possible, determine the relationship between these

trends and stressors placed on the resource.
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5.5 Monitoring and Assessment Strategy
The purpose of the monitoring strategy is to provide answers to the following questions:

1. Has implementation of this plan resulted in attainment of water quality standards and full
support of the cold-water fishery beneficial use? (i.e., trend and compliance monitoring)

2. Have all the significant anthropogenic sediment sources been identified? (supplemental
monitoring)

3. Are other factors such as nutrients, physical habitat limitations, or stream channel
morphology having a significant negative impact on aquatic life? (supplemental monitoring)

It is envisioned that the first step in the implementation of this monitoring and assessment strategy will be
the development of a detailed work plan and sampling and analysis plan.

5.5.1 Trend Monitoring

Monitoring of percent surface fines, macroinvertebrates, and periphyton on roughly a 5-year basis is
recommended at a minimum at the following sites:

e South Fork Dearborn River at confluence with Dearborn River (M12SFDBR04)
¢ Middle Fork Dearborn River downstream of Highway 434 (M12MFDBRO02)
o Flat Creek below Birdtail Road (M12FLATCO08)

MFWP should also continue tracking fish populations in the Dearborn TPA to evaluate whether
populations of key species are improving, declining, or remaining steady.

5.5.2 Supplemental Monitoring

Additional monitoring is also suggested to better assess channel, bank, and habitat conditions and to
collect supplemental information regarding potential sources of sediment within the watershed. The
following activities are recommended:

e Conduct a complete source assessment survey to ground-truth potential sediment sources
described above in Sections 5.1 to 5.3 and in Appendix D. The goal of the source assessment
survey should be to identify and prioritize all anthropogenic-related sediment sources within the
Middle Fork Dearborn River, South Fork Dearborn River, and Flat Creek subwatersheds.

¢ Identify and complete Rosgen Level Il surveys for reference sites in the Middle Fork Dearborn
River, South Fork Dearborn River, and Flat Creek to obtain reference cross section information.

e Because nutrients were identified as a potential cause of impairment at several sites in the
watershed, additional nutrient data should be collected to better assess current conditions.
Dissolved and total phosphorus and nitrogen and algal biomass should be sampled in the Middle
Fork Dearborn River, South Fork Dearborn River and Flat Creek.

e Evaluate the condition of cross sections and longitudinal profiles established in 2003.
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5.6 Conceptual Restoration Strategy

A phased restoration strategy is proposed. Phase | will involve implementation of the monitoring and
assessment strategy described above in Section 5.5 to identify all anthropogenic-related sediment sources.
Phase Il should involve developing and implementing a detailed Project Implementation Plan to obtain
the sediment load reductions from the known anthropogenic sediment sources. The Project
Implementation Plan should outline responsibilities, specific types of restoration activities, and a
schedule. Potential restoration activities for each of the water bodies are identified below but should not
be considered all-inclusive.

The lower end of the upper reach of the South Fork Dearborn River (SF2 in the aerial assessment report)
appears to have experienced some impacts from logging and land clearing operations in the riparian area.
Natural recovery from logging impacts would be expected to result in improved conditions in this reach.
The lower reach of the South Fork (SF1 in the aerial assessment report) experienced some impacts from
grazing and removal of riparian vegetation. Suggested restoration activities in the South Fork include
improving land use practices and possibly installing riparian fencing to promote riparian vegetation
recovery.

Suggested restoration activities in the Middle Fork include improving woody riparian coverage and
restoration of over-widened cross sections to reference conditions along impacted segments. Bank
restoration can be accomplished with soft bioengineering methods (e.g., geotextile coir fabric wraps) and
woody shrub/tree revegetation. Fencing in riparian areas would be beneficial to promote increased
coverage of woody species. Off-stream water sources might need to be developed.

Without significant changes to current water management practices, restoration to pristine conditions
along Flat Creek is not a realistic objective at this time. There are, however, steps that can be taken to
reduce water quality impacts and improve habitat conditions while continuing to accommodate the
current flow regime and land use activities. Suggested restoration activities include promoting recovery or
enhancing riparian vegetation and reducing sediment impacts through restoration of eroding banks.
Establishment of mature tree stands could be expected to significantly stabilize stream banks and provide
significant shading to the channel, although it should be recognized that extensive cottonwood riparian
communities cannot be expected given the soil characteristics of the area. Willow shrub communities
would be more typical, although shading provided by willows would be modest. Strategies to reduce
sediment yield could include livestock exclusion in riparian areas, and sloping and revegetation of
unstable terraces and banks with revegetation treatments.
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5.7 Dealing with Uncertainty and Margin of Safety

Based on the available data evaluated in Section 3.0 and consideration of the fact that the majority of the
sediment load delivered to the South Fork Dearborn River, Middle Fork Dearborn River, and Flat Creek
appears to be largely of natural origin, one could argue that no TMDLSs are necessary. However,
interpretation of the state’s narrative water quality criteria is not a “black-and-white” exercise. The
relevant narrative standards prohibit harmful or other undesirable conditions related to pollutant increases
above “naturally” occurring levels. The beneficial uses listed as impaired (cold-water fishery and aquatic
life) experience a high degree of “natural” variability as do many of the chemical and physical parameters
used as targets or supplemental indicators. Are we certain that anthropogenic sediment loads are or are
not significantly impacting the health of the aquatic communities? To be conservative and err on the side
of water quality protection, TMDLs have been prepared. This fact alone provides a substantial margin of
safety.

The phased restoration/alloction approach also provides a margin of safety by addressing the uncertainties
regarding the identification/quantification of sediment sources outlined in Sections 5.1 to 5.3.
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6.0 PROPOSED FUTURE STUDIES AND ADAPTIVE MANAGEMENT
STRATEGY

This section presents proposed future studies to address data gaps and/or uncertainties identified
previously. A conceptual strategy for reacting to the results of these, and other, future studies and/or new
information that may become available is also presented (i.e., adaptive management strategy).

6.1 Proposed Supplemental Temperature and Flow Study for the Dearborn River

Montana’s temperature standards were originally developed to address situations associated with point
source discharges, making them somewhat difficult to apply when dealing with primarily nonpoint source
issues, such as with the Dearborn River. For waters classified as B-1 (i.e., the Dearborn River), the
maximum allowable increase over naturally occurring temperature (if the naturally occurring temperature
is less than 67° Fahrenheit) is 1° (F) and the rate of change cannot exceed 2°F per hour. In practical
terms, the temperature standards address a maximum allowable increase above “naturally occurring”
temperatures to protect the existing temperature regime for fish and aquatic life. “Naturally occurring,”
means conditions or material present from runoff or percolation over which man has no control or from
developed land where all reasonable land, soil, and water conservation practices have been applied (ARM
17.30.602(17)).

A modeling analysis is described in Section 3.8.1, in which water temperatures in the Dearborn River
were estimated to be between one and two degrees Fahrenheit higher than natural as a result of the flow
diversion. However, the uncertainty regarding the model predictions is relatively high (+ 2 degrees). As
a result, it is not possible to determine, with an adequate degree of certainty, whether or not the
temperature standards in the Dearborn River are currently met. All that can be said at this point is that the
temperature standard in the Dearborn River may currently be exceeded due to human-caused flow
alteration. Further study is therefore required. This section of the document presents a conceptual phased
plan for a supplemental temperature study in the Dearborn River.

6.1.1 Study Purpose

The primary goal of the proposed supplemental study is to answer the question: Is the State of Montana’s
water quality standard for temperature exceeded in the Dearborn River? If the results indicate that the
temperature standard is met, no further study or action will be necessary. On the other hand, if the results
indicate that the temperature standards are exceeded, this study is intended to:

1. Define the “natural” temperature regime for the Dearborn River and establish in-stream
temperature goals (or targets) using a refined model-based analysis.

2. ldentify, and determine the relative importance of, the sources or causes (e.g., natural, loss of
shade, human-caused flow alteration) of the temperature problem.

3. Develop a restoration strategy to achieve the temperature goals, to the extent possible.

Conceptual Scope of Study

Task 1 - Dearborn River Water Balance
The diversion of a portion of the Dearborn River’s flow into Flat Creek (during the summer) may be
having a negative influence on recreation, habitat for fish and aquatic life, and water temperature.

Additionally, there are other areas within the Dearborn Watershed where water is withdrawn for irrigation
purposes. For example, diversion structures were noted during the aerial survey presented in Appendix D
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in the South Fork (Gibson Renning Ditch), Middle Fork (4 diversions noted), and Flat Creek (multiple
locations). However, the impacts of the human-caused flow alteration are not fully understood at this
time due to a lack of flow data. A summer water balance for the Dearborn River, and significant
tributaries such as the Middle Fork, South Fork, Flat Creek, Auchard Creek, Deadman Creek, and
Sullivan Creek is necessary to determine the significance of human-caused flow alteration.

Due to the large size of the Dearborn River watershed and the long history of water-use in the basin, a
basin-scale hydrologic investigation is proposed to answer the following questions:

1) What is the “natural” hydrologic regime of the Dearborn River and what are the expected
“natural” summer flows (in this case, natural refers to in the absence of anthropogenic
alteration)?

2) What is the extent of surface water-use in the basin and how is it used?

3) How efficient are the water use mechanisms in the basin?

4) What is the fate of all diverted water in the basin?

5) What is the effect of the timing, magnitude, duration and location of irrigation
diversion/return flows?

6) Given all the water-use in the basin and the need for full support of all beneficial uses (e.g.,
agriculture, drinking water, recreation, fish and aquatic life, etc.), what are the maximum
summertime flows that can be achieved in the basin, assuming that all reasonable land, soil,
and water conservation practices are employed?

In general, answers to these questions will define the significance of human-caused flow alteration in the
Dearborn River and in the primary tributaries. Answer to questions 1 and 6 will define the boundaries for
future temperature modeling analyses.

Task 2 - Temperature Data Collection

Sufficient paired temperature and flow data were not available to complete a detailed modeling analysis.
Additional data are required to more accurately simulate current water temperatures in the Dearborn River
and to simulate the “natural” temperature regime. Ideally, the collection of additional temperature data
would be coordinated with the collection of the additional flow data in Task 1.

Other data may also be necessary to refine the modeling analysis. The existing model was “calibrated” to
only one sampling event and several key inputs were based on estimated rather than measured data. The
model is most sensitive to several weather parameters including the following: air temperature, relative
humidity, and wind speed. Other sensitive parameters include inflow temperature, possible sun, total
shade, ground temperature, and wetted perimeter. Therefore consideration should be given to the
collection of the following data:

e An onsite continuous air temperature meter should be placed somewhere between the Flat Creek
diversion and the Dearborn River at Highway 287.

o Total shade and wetted width of the stream should be measured at strategic points along the
Dearborn River during future flow monitoring events. Neither parameters are as sensitive as the
weather parameters in the modeling analysis, but both are somewhat sensitive and were estimated
for the purpose of the analysis presented in this report.

Finally, the temperature affects of the reported riparian degradation in the tributaries to the Dearborn
River (see the “Bank Erosion and Riparian Condition” subsections within Sections 3.8.2 — 3.8.4) have not
been considered in the temperature analysis presented in Section 3.8.1. Existing and potential shade
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should be estimated at strategic locations within these tributaries to determine if riparian degradation is
having an adverse affect on Dearborn River temperatures.

Task 3 - Temperature Modeling Analysis

The data provided through implementation of the steps described above should allow for completion of a
revised modeling analysis. Stream temperatures will be simulated in the Dearborn River for the following
scenarios: 1) current condition, 2) the “natural” flow regime, and 3) the “maximum” achievable flow
condition. Modeling temperatures in the Dearborn River for the “natural” condition will define the
temperature regime that may have existed in the absence of human-caused alteration. Modeling
temperatures in the Dearborn River for the “maximum” achievable flow scenarios will define the
temperature regime that is likely achievable given current agricultural practices assuming that all
reasonable, land, soil, and water conservations practices are employed. Scenario 2 will be compared to
the current condition scenario to determine compliance with the Montana temperature standard. If the
results indicate that the temperature standards are not violated, no further action will be necessary.
Conversely, if the results indicate that the temperature standards are exceeded, preparation of a TMDL
will be necessary (Task 4).

Task 4 — Total Maximum Daily Load and Voluntary Water Quality Restoration
Strategy

If further study indicates that the temperature standards are violated, a TMDL will be required and the
preparation of a Voluntary Water Quality Restoration Strategy is recommended. DEQ will be responsible
for the preparation of the TMDL and, ideally, would work with the watershed stakeholders to prepare a
Voluntary Water Quality Restoration Strategy, assuming there is sufficient local interest. The total
maximum daily load will establish in-stream temperature targets (or goals) that represent achievement of
the temperature standard, will define the necessary actions to achieve the targets, and will be prepared in
accordance with DEQ and EPA guidelines. Assuming that there are no point sources involved,
implementation of the TMDL would be entirely voluntary and would depend upon the voluntary actions
of the various watershed landowners and stakeholders.

6.1.2 Schedule and Commitments

Based on preliminary communications between EPA, DEQ and the Montana Department of Natural
Resources and Conservation (DNRC), implementation of the Supplemental Temperature and Flow Study
will be accomplished through a partnership between these three agencies, with DNRC taking the lead role
in Task 1 and EPA and/or DEQ taking the lead role in the remaining tasks. Since Tasks 2 — 4 are
dependant upon the results of Task 1, Task 1 will need to be completed first. It is envisioned that Task 1
will be initiated in 2005 or 2006 (depending upon availability of staff resources and funding) and will
involve a two to three year study to ensure that a range of flow conditions are evaluated. The remaining
tasks will be completed by no later than 2012.

6.2 Suspended Sediment Monitoring

It is well documented that high levels of suspended sediment can directly affect aquatic species health.
Suspended sediment has also been widely used as an indicator of sediment accumulation in streambeds,
which is also associated with aquatic life impairment (Waters, 1995). Further, in cases where long-term
data sets are available suspended sediment data are relatively easy to apply within the TMDL process.
For example, when suspended sediment and associated discharge data are available from a suitable
“reference” stream, they can easily be used to establish flow-based, not-to-exceed concentration targets to
represent a measure of compliance with the State’s narrative standards for sediment. Further, in
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combination with the target values, suspended sediment load reductions can typically be easily estimated
to provide for the “TMDL” component of the process (e.g., X% suspended sediment load reduction).
Suspended sediment data provide a relatively easy means to assess compliance with Montana’s narrative
sediment criteria and also provide an efficient means by which to estimate the necessary sediment load
reductions to achieve compliance with the standards. Unfortunately, there is insufficient suspended
sediment data available for the Dearborn River, and there is little, if any, available reference data to use
for comparison purposes. For that matter, there is a paucity of data in general that has direct relevance to
Montana’s sediment standards in many of the streams appearing on Montana’s 303(d) list due to the
probable causes of “siltation” and/or *“suspended solids”.

As a result, EPA and DEQ are pursuing a partnership with the USGS to begin collection of paired flow
and suspended sediment data in streams appearing on Montana’s 303(d) list due to “siltation” and/or
“suspended solids”. “Reference” or “least impaired” streams will also be considered in this study. Details
regarding this proposal have not yet been fully defined, but the conceptual goal is to begin to compile data
that will ultimately facilitate more accurate and efficient interpretation of Montana’s narrative sediment
standards on a regional basis. It is not envisioned that this proposed study, alone, would fully achieve that
goal. This would be one component of the State’s monitoring program. However, this is considered one
of the steps towards achieving this goal. It is envisioned that the first step will involve compiling all
available suspended sediment data (e.g., total suspended solids (TSS), suspended solids concentration
(SSC), and/or turbidity data with corresponding flow data) to identify data gaps. This would be followed
by the preparation of a sampling and analysis plan and implementation. A pilot monitoring program,
involving the Dearborn River and a number of streams within the Eastern Front Region, is proposed as a
starting point to evaluate the feasibility and utility of this effort.

6.3 Adaptive Management

First, adaptive management is built into Montana’s TMDL process through the Montana Water Quality
Act. DEQ is required to assess the waters for which TMDLs have been completed to determine whether
compliance with water quality standards has been achieved. Such an evaluation will be required five
years after EPA approves the TMDLs presented in this document. At that time, if water quality standards
have not been achieved, in accordance with MCA 75-5-703(9), an evaluation will be conducted to
determine if:

¢ the implementation of a new or improved suite of control measures is necessary
e more time is needed to achieve water quality standards, or
e revisions to components of the TMDL are necessary.

In other words, the Montana Water Quality Act provides for future adaptive management in cases where
water quality standards have not been achieved 5-years after the TML has been approved. The potential
adaptive management actions are specified directly above and in the act.

This, however, is only one component of the conceptual adaptive management strategy proposed in this
document. Additional adaptive management components include:

o Additional flow/temperature studies to determine if temperature standards are, in fact, violated in
the main stem of the Dearborn River (See Section 6.1). If the results indicate that they are, a
TMDL will be prepared. If not, no further action will be required.

o Additional source assessment is proposed during the implementation phases of the siltation
TMDLs for the South Fork Dearborn River, Middle Fork Dearborn River, and Flat Creek to
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ensure that all significant sources have, in fact, been identified and to develop site-specific
restoration plans (See Section 5.5.2).

e Additional suspended sediment monitoring is proposed for the main stem Dearborn River and
several other streams within the region to begin to better define the “reference” condition (Section
6.2). In the future, this will provide information specific to the Dearborn River and also provide a
means for comparison to other similar streams in the region. If, in the future, it is found that
suspended sediment levels in the Dearborn River are higher than expected, additional actions can
be taken by DEQ to attempt to correct the problem.

e The evaluations described in this document focused on siltation in the Dearborn River and several
of its tributaries and thermal modification in the Dearborn River. However, potential water
quality issues were identified suggesting that nutrients, or other stressors may be causing water
quality problems in the watershed. Further study is proposed in Section 5.5.2). Future actions
will be dependant upon the results of the further study.
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7.0 PUBLIC INVOLVEMENT

Due to the lack of a formal, organized watershed stakeholder group in the Dearborn TPA, public
involvement was generally limited to the elements required by the Montana Water Quality Act. The
Lewis & Clark Conservation District was notified during the initial stages of project development and
kept apprised of activities/progress throughout the project. The Conservation District was also partially
relied upon to assist in obtaining landowner contact information to gain access for field activities. The
Sampling and Analysis Plan prepared to direct field-sampling activities was provided to the Lewis &
Clark Conservation District and landowners who provided access for sampling (if they were interested in
having a copy) prior to initiation of field activities. Additionally, contacts were made with the Montana
Department of Natural Resources, Montana Fish, Wildlife and Parks, U.S. Natural Resource Conservation
Service, and USGS to request all available data as well as any information that they may have had
regarding local activities.

The draft Water Quality Assessment and TMDLSs for the Dearborn River Planning Area document was
formally released for public review on November 19, 2004. The notice of availability was made through
a press release to the following media sources: Cascade Courier, Great Falls Tribune, High Plains
Warrior, KEIN-AM/KLFM - FM, Rural Montana, KTVH-TV, KBLL-AM, KFBB-TV, KMTF-TV,
KXGF, KMON-AM, KRTV, KTGF- TV, the Helena Independent Record, the Queen City News, and the
Associated Press. It was also posted on “Newslinks” which is a subscriber service for all media, and the
notice and draft document were posted on DEQ’s website (http://www.deq.state.mt.us/index.asp). Phone
contacts and visits were also made with the Lewis and Clark Conservation District and NRCS to alert
them that the document was available for review, provide them with copies of the draft document, and
request their assistance in notifying their constituents within the Dearborn River Watershed.
Additionally, phone contacts were attempted with all of the landowners within the watershed, that were
previously contacted to obtain permission for sampling, to alert them of the document availability.

The formal public comment period extended from November 19, 2004 to December 20, 2004. A public
informational meeting was held on November 8, 2004. A total of seven people attended the meeting.
Formal written comments were submitted by four individuals. A summary of the public comments and
the EPA/DEQ responses are presented in Appendix E.
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Land Cover Classes:

Water
11 Open Water
12 Perennial Ice/Snow

Developed
21 Low Intensity Residential

22 High Intensity Residential
23 Commercial/Industrial/Transportation

Barren

31 Bare Rock/Sand/Clay

32 Quarries/Strip Mines/Gravel Pits
33 Transitional

Vegetated; Natural Forested Upland
41 Deciduous Forest

42 Evergreen Forest

43 Mixed Forest

Shrubland
51 Shrubland

Non-natural Woody
61 Orchards/Vineyards/Other

Herbaceous Upland
71 Grasslands/Herbaceous

Herbaceous Planted/Cultivated
81 Pasture/Hay

82 Row Crops

83 Small Grains

84 Fallow

85 Urban/Recreational Grasses

Wetlands
91 Woody Wetlands
92 Emergent Herbaceous Wetlands
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Land Cover Classification System Land Cover Class Definitions:
Water - All areas of open water or permanent ice/snow cover.

11. Open Water - areas of open water, generally with less than 25 percent or greater cover of water (per
pixel).

12. Perennial Ice/Snow - All areas characterized by year-long cover of ice and/or snow.

Developed - areas characterized by high percentage (approximately 30 percent or greater) of constructed
materials (e.g. asphalt, concrete, buildings, etc).

21. Low Intensity Residential - Includes areas with a mixture of constructed materials and vegetation.
Constructed materials account for 30-80 percent of the cover. Vegetation may account for 20 to
70 percent of the cover. These areas most commonly include single-family housing units.
Population densities will be lower than in high intensity residential areas.

22. High Intensity Residential - Includes heavily built up urban centers where people reside in high
numbers. Examples include apartment complexes and row houses. Vegetation accounts for less
than 20 percent of the cover. Constructed materials account for 80-100 percent of the cover.

23. Commercial/Industrial/Transportation - Includes infrastructure (e.g. roads, railroads, etc.) and all
highways and all developed areas not classified as High Intensity Residential.

Barren - Areas characterized by bare rock, gravel, sad, silt, clay, or other earthen material, with little or
no "green" vegetation present regardless of its inherent ability to support life. Vegetation, if
present, is more widely spaced and scrubby than that in the "green" vegetated categories; lichen
cover may be extensive.

31. Bare Rock/Sand/Clay - Perennially barren areas of bedrock, desert, pavement, scarps, talus, slides,
volcanic material, glacial debris, and other accumulations of earthen material.

32. Quarries/Strip Mines/Gravel Pits - Areas of extractive mining activities with significant surface
expression.

33. Transitional - Areas of sparse vegetative cover (less than 25 percent that are dynamically changing
from one land cover to another, often because of land use activities. Examples include forest
clearcuts, a transition phase between forest and agricultural land, the temporary clearing of
vegetation, and changes due to natural causes (e.qg. fire, flood, etc.)

Forested Upland - Areas characterized by tree cover (natural or semi-natural woody vegetation,
generally greater than 6 meters tall); Tree canopy accounts for 25-100 percent of the cover.

41. Deciduous Forest - Areas dominated by trees where 75 percent or more of the tree species shed
foliage simultaneously in response to seasonal change.

42. Evergreen Forest - Areas characterized by trees where 75 percent or more of the tree species
maintain their leaves all year. Canopy is never without green foliage.
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43. Mixed Forest - Areas dominated by trees where neither deciduous nor evergreen species represent
more than 75 percent of the cover present.

Shrubland - Areas characterized by natural or semi-natural woody vegetation with aerial stems,
generally less than 6 meters tall with individuals or clumps not touching to interlocking. Both
evergreen and deciduous species of true shrubs, young trees, and trees or shrubs that are small or
stunted because of environmental conditions are included.

51. Shrubland - Areas dominated by shrubs; shrub canopy accounts for 25-100 percent of the cover.
Shrub cover is generally greater than 25 percent when tree cover is less than 25 percent. Shrub
cover may be less than 25 percent in cases when the cover of other life forms (e.g. herbaceous or
tree) is less than 25 percent and shrubs cover exceeds the cover of the other life forms.

Non-natural Woody - Areas dominated by non-natural woody vegetation; non-natural woody
vegetative canopy accounts for 25-100 percent of the cover. The non-natural woody classification
is subject to the availability of sufficient ancillary data to differentiate non-natural woody
vegetation from natural woody vegetation.

61. Orchards/Vineyards/Other - Orchards, vineyards, and other areas planted or maintained for the
production of fruits, nuts, berries, or ornamentals.

Herbaceous Upland - Upland areas characterized by natural or semi- natural herbaceous vegetation;
herbaceous vegetation accounts for 75-100 percent of the cover.

71. Grasslands/Herbaceous - Areas dominated by upland grasses and forbs. In rare cases, herbaceous
cover is less than 25 percent, but exceeds the combined cover of the woody species present.
These areas are not subject to intensive management, but they are often utilized for grazing.

Planted/Cultivated - Areas characterized by herbaceous vegetation that has been planted or is
intensively managed for the production of food, feed, or fiber; or is maintained in developed
settings for specific purposes. Herbaceous vegetation accounts for 75-100 percent of the cover.

81. Pasture/Hay - Areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or
the production of seed or hay crops.

82. Row Crops - Areas used for the production of crops, such as corn, soybeans, vegetables, tobacco,
and cotton.

83. Small Grains - Areas used for the production of graminoid crops such as wheat, barley, oats, and
rice

84. Fallow - Areas used for the production of crops that are temporarily barren or with sparse vegetative
cover as a result of being tilled in a management practice that incorporates prescribed alternation
between cropping and tillage.
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85. Urban/Recreational Grasses - Vegetation (primarily grasses) planted in developed settings for
recreation, erosion control, or aesthetic purposes. Examples include parks, lawns, golf courses,
airport grasses, and industrial site grasses.

Wetlands - Areas where the soil or substrate is periodically saturated with or covered with water as
defined by Cowardin et al.

91. Woody Wetlands - Areas where forest or shrubland vegetation accounts for 25-100 percent of the
cover and the soil or substrate is periodically saturated with or covered with water.

92. Emergent Herbaceous Wetlands - Areas where perennial herbaceous vegetation accounts for 75-
100 percent of the cover and the soil or substrate is periodically saturated with or covered with
water
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Npswad 47001
TOTAL DISCHARGE:
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Appendix B Dearborn River TPA

1.1.4.12

MACROINVERTEERATE HABITAT ASSESSMENT FIELD FORM RIFFLEMMUN PREVALENCE
e L L SheVakCode: £ 205 7L
watarbeoy: |'poy i ato Eoer Beloio e (V8 0 el ol
Parsonnels | . [ oy DLESOLOANL:
HABITAT
CPTIMAL
PARAMETER
[ e P T
as atteEs L aatende Bavo Dmes width
1A, Fiilfis Devalogmany (O MITEm.
1A scam: "|| 510 [ 35 B3
Commenta:
[Erewras autaiiats demunated by Sulalisle diearss w5 by [Wanoh P graval,
Cobibbe, besnienl cobiie, huf Soch, b , pand, |wand, slit, or bedenel
A8 Damthic: Swbestrots Sk, boulders, fiee  |se allt; cobbis present. | sisbatrate.
avel, of sand prevalang |
T, score %) -1 1 [ 38 [E]
Cammanta:
Graeel cokbir, s Eculder pariicles  (Gravel, colbbis, o ri—*w“.ut | Graesl, cobbi, o
e P ded by B are |boulder paricies are  |Basider paricies s
1 E i Fine [paaticles besn than ot Pt 25-50 % trawEn E0-TEN ‘v TR sunoumded by
0,38 mem [ 250 sutrounded by fine surtounded by fine [line sediment.
[rediment, wediment
2. prove: F 18-30 A1 B2 -4
Commanita:
Channed allErasonE SEend of ‘Borme thannelizstion g aembank menis Elanks shored with
minimal; slteam patipen spparenily impresent, usualy in armes | present on Both banks;  (gablon ge pemEnt; ceer
ratural wiate. o eiemnings, mic. 40-80% of the siream B% o 1he ktream reach
A Thannel Alseaiion Evidenca of past L 1] L] o ired & d -
| P e i B, |sheratices (hetore pasi  [Warupted ‘
wiralgbdening, dresdging, 0 yeai] may be resent,
oltwt sheraticon) but more recent chanrsl

laMarmlion is not pressni

| scam il = 11-18 10 [

Caomtheats!

Limle o ho anlaigamand of B & Soame maw iNCIESLE B Muderabe Srpontion of  [Meavy deposits of fing
lesy Ran % of the botiom aflecied  [bar larsason, moctly mpw fravel, Eoarae send . [mitediel incressed Bar

iy eadiment depoaition. irom ceaste gravel; 8- oo old & new her; 30 [devslopmant; moce s
30% of the homom 40% uf the bomtom 0% of the bettom
afiecied; slighi Eifaied; sl ging hey i
4. Sedimeni Bepoudion Beposdion in poole depodits @ obsifucifes, |Sooly almoad abzant dew

fronsiricions. & besds; |50 subsiasiel iedment
Imodarais depaslBinn in | ceporiben.
pociy prewaleal,

i #eorm! | L2 16-10 1540 LaL] B3

Commanty
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Dearborn River TPA

Wates fills Desamow Channet, manimal)

Hatwr lilly > TE%, of tha

I“'JM Hills T5-THR of the

Wury GeTle waler m

(amount of iRarsel sulisirae h k<« % channsl; rdfie  [channel, & muatly
5. Channel Flew Status lmnponed, channed aut L mostly present s ptanding
L LET- T Pl ol
M E =, 14-30 11-14 E-18 o-9
Camments:
[Barks E1ahie; e evoence of aroeion | Modersirly sTabk; [ ¥ - Uratabie; e
& of Bank lefluie] B0l sppaneal (lnftwguent, smed sroan of | moc Treguency & ErEaL; “raw” areas
#. Bank Stalility (8o Tl Foe Nulure peni eroiian moatly baaied  |size of erosionsl areas: | equent seng stralghd
each band) WOTE: vt i b B0 ol benka in settiong & bendy;
Dedni=ine le or sight reach have erosdon; Migh chviows hank sloughing;
mide whiie laging polental duting | E3-100°% of hawis have
downstream. high Floe, wcalnm prary on
sitezlcpay.
i sore I a8 L. | H Lo
LahtSide ||
Avarape:
Comimenia
gl Skde L .
ks e L]
Chvar 0% o he etrvambank surtace| T0-80'% of the 50.75% ol Ik Leas than 50% ol e
- cevmted By slabilizing vegetatiosg shtmamhank sursces atreamliank surfacey |ntrramtank saifacem
T. Bank Vg e e lathve EHfup enimnl of ol |Eovened by vegetation;  |covensd in segeistion: cavered by wegetEtlios;
Frobeation [scom aach | ident simost sl plants allowsd 1o | darpion evident, bt Smruption obvious] mutimaiee dhrupion of
bank) NOTL: mducs | oo, oopuruity, ot sllacting hel plant  |patches of Sars snil o |vepesation; vegetation
scednn Jod prineal crops Orowih polentish ba any  (clossly coopped remorend to 2 inctes ot
& wewdn which da not preat anbent; Mo (Ran  eegatation common; less | less,
hetd soll well jeg. une-hall cf potentlal plant ihan ess-hatl of potential
LLET heighl evidenl plant height emasning.
I7. scare 10 (R [ [¥] [E]
Ll Sagw
horerage:
) Commants: | [ (| ) i
Fligka Sida ¥ e —_— r_.lf‘f'.
Widih of wmgataied Joee = §00 feal. Wedih of vegelaled Jcos  |(Wadh of vegetaled sone | Wesith oF wipriited oo
i, Wegetated Zone Width 30-104 Feat. 230 Pawt 10 fant,
{eone sReh shde)
B oo i 3-8 L2 ] a1 -3
Leh Gaos e
s
Comeanty
Fight Side
TOTAL SCORE: Score compared fo maximum possible:
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Appendix B Dearborn River TPA

21.1.1.42

MACROINVERTEBRATE HABITAT ASSESSMENT FIELD FORM RIFFLERUN PREVALENCE
e —— e e
Date: ] U St Visit Codar | - .
Waterody: D20l Eityy  Wapler g M 20 IR0
Parsonnel: [ _]_15_' ks
HABITAT
OPTIMAL SUB-OPTIMAL MA
PARAMETER RGINAL POCR
[ — 33 mile a3 siream | Reduced nitle area chal [Raflles viusly nome ]
as sirwam & sxterds fao Smes wedlh | bul Bngth leae hen tvd | S50 88 wide 43 stream |saiztent
[Ty o m— Himen widsh, | & s Iy beas Uhae T
[times wadih.
[ 1A soom: 1 18 &8 *5 0.2
Commenis:
[overa subwirate dominated ty Subsirate diverhe with | Subairals dominated By |Monotenous fine gravel, |
= abusitant cobbls, Bul Eadiock, bockders, sand, (send, 385 o bednoch
16, Barihic Subatrase Epchrnck, Doulders, line  |of &t coblils presesd, nubmirate,
gravel, or sand prevalent
B, scors. | 510 i @] =3 =]
Commenta: #
Grawal, cobble, 0 BOultr panicles  |Gravel, cobble, or Gravel, cabble, or [Grawes, cobhie, or
AP e by I by b it Liulder b rw Eecuider p )
1. Embacded i part lirs Ehin Eafemen 1323 % eeteren S075% e T surnsunded by
B35 w257 dudl ry fine wurrounded by fine Forep Berlimme it
(it aedimant.
L. spore: ] 1115 5] 3]
Commmnes:
Chareal slaratioen shasnt or S Chimneiration Thevs smbankmeniy Lanis shoerd mill
minimal; siresm pattern appameelly inf presesd, sssally in sreas |present on both Banks:  |gablan or comant; oved
Fazursl nratls. of ernaakegi, stc, 40-80% of tha siream BIFR of tha strmam reach
3, Channel AReraticn Ewiderce of past OTTL i & h & dearupted.
[ il alleralicn [before past | Sisrupted.
utrmightesing, desdging. 0 yaua] My B relent,
alhar aleration] bt masw recest channel
BMEEIGA in 0ol prasen,
| T 30 1830 [TET] =T o
Commenta:
Littie oe no estasgement of b A Eome rarw mcresee i |Modesane depesition of | Heswy deposis of fing
lesa than 5% of the Botice sfiecied | har inrmaties, moatly rvew grawel, coane saed | material, increased bar
by wadimenl depoaition Irom cosree gravel; 5= on old & pew bam; 30- | devsiopmant; meore an
1 of the botham S0 of the bemam S0% of the battom
wilpted; ahghd affactad,; sefimee hanging fr v
4. Bedimant Onpeaiticn depotition in poots dapanins 34 nbsiruciions, |poods siseal sbsent dug
jeondtricicm, & bandy; |t substaniisl sediment
i M
el prewaled.
. Secn i 'II-E 1114 [ 50 0-5
Cammentz
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Wratat T11ia. hasafiow CRANNT, maramal Water f#3 > T5% of e [¥iater fils ZL75% of the |Wery (it wealer im *
Al of ehanesl subsirats Bazaliow oh I; € 25% chanssi; fiffis  (channel, § souly
5. Chasned Flow SWNE | gonoepy ST T A i
Eapined, Exponed. i
B 100 820 -1 B-10 I [T
Gy
Banks alalie, no ove ol iresaicen | ke ¥ winbh; § ¥ Lk I b many atoded
af ek taihern; I Eppanems Hhhu-rq.mumnﬁ.mmmnhqumq-l drmaa; “ryw” Breas
. Bash Swability [seoce sl st Future gl lan moelly hesled  fsite ol srcaionsl sreas;  (frequent slong straight
erch hank) ROTE: [ up b 40% af Eank in sattior L bendy;
Deetaiming helt o raght tenih hive wrcaion: high |abvious bask sloughing;
‘e whils Tecing ErOsN potestisl during  |B0-100°0 of Bunks have
drerabreem hilgh Now. |erewian sear on
{nldesinpes,
J& oo Y. E [ [T 34 [¥]
Laft Side
Averape:
(=
Right Side
Cwer 0% of the streambani sustacos|70-90% of the 23-70% of B Lena than S0% of the
e . |covared by llizing wegeiat ‘ b K gurty
7. Bask Ve e Hisruplion minimal of not A ty wegelstion;  |cowered s vegataticn; by
Frotechion (oo fdeh | ienp glemast ol plants allowed ta | dirnuption evidens, but 0 bvious] i ptine ol
Bank) NOTE! mcuce |0 noturatly, mot alfecting full plast | patetws of bare podl v | vegeintion; vegetaiicn
storcs lor anrual cropa Bowh palentisd Io any  [chesely cropped d 1o T e hets ar
R wwnds which da nok et exient; more s |vegeiation common; lews e,
ol aoil wall (o, ar-half of p i hail af g i
LT i haigha Fvedanl [PLANE Mg remaining,
. SCOPR. o i 50 L] 3.8 6.2
Lo Side
- Averige
Commanty
WAIIn of segetsted tne * 190 lewl. |Wiih 0f vegeiated sons [Widih of vagetsted sona | Widts of vegeiaed 5oms
L Vagatatsd Zons Wistth 30- 100 Prad. 10-33 lwni < 80 lwei
|scofe anch aise]
8. score: % 818 A 35 a-7
Ll Sade 1
Avarsge:
Commeniy
Al Sicte |
TOTAL SCORE: Score compared to maximum possible:
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Appendix B
#
Vabwibaed 472000
TOTAL DISCHARGE:
Date: _'.?/.‘-‘f-‘i" i |7 Sitn Vist Code: 0J-030M
Waterbody: llh.-;""-’l'"-""‘"" Eue -:-.':h'-r"*.!:r"l‘--r- Etationioz - & DI B
Persannel ‘:-I“‘-'i/?:r‘ e
il U9 e 0Z i,
2 o L2 /2]
2| Ff 2. 7 235
| L leg 23Y
s1/9 ¢ (27 =22Y
AR i LEZ
T A, fi 2L 258
gl s ¥ L8 32
g = ’ o B oz
w0l 22.¥ 2S5 2.25
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2] F.¥ L2S 2. 7¥
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Appendix B
Favised 32003 DMA
SUBSTRATE DEQ/MDM
Date: FAL- TN ?ﬂu Visit Code: !
Waterbody: - 74 wbaa Fui Aot éTOHéT Statlu.nl;ﬂ: M AU
Personnel: ."lr [k
| PEBELE COUNT
Riffle  [(Other) _
Fow ID Particle Category  |Size (mm)  [Count  |Count¥ ||  Characteristic Group: PEBL-CNT
Sum % of Total  |Cum. Total
1 sitt/ Clay <1 : 0 0.00%
2 Sand 1-2 ; ] 0.00%
3 Very Fine 2-4 0 0.00%
4 Fine 4-8 ¢ 0 0.00%
5 Fine 6-8 = 0 0.00%
[ Medium @l a-12 . . 1] 0.00%
7 Medium g 12-16 E : - ] 0.00%
g Coarse 16 - 22 il 0 0.00%
9 Coarse 2.32 |, .s 0 0.00%|
1a Very Coarse 32-45 : : . o 0.00%
11 Very Coarsa a5-54 | 1- *q 0 0.00%
12 Small o l—B4-90 E b o 0.00% |
13 Small 3| g0-128 L o 0.00%
14 Large § 128 - 180 e o 0.00%
15 Large 180- 288 | |+ o 0.00%
15 Small 266-362 | 0 0.00%
14 Small 2| 362-512 ] 0.00%
18 Medium § 512 - 1024 0 0.00%
19 Large 3 1024 - 2048 0 0.00%
20 Bodrock > 2048 ] 0.00%
21 Total # Samples ] o 0 0.00%
Pebbla Count Data Entry Form

Final Report
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Dearborn River TPA

TOTAL ISCHARGE:

Date;

Site Visil Coda:

Statlon ID:

Waterbody: |
Prrsonnek:

D | - & fen | M |

Fam il
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Appendix B Dearborn River TPA

NOTE:

First blank s wsad to mark Se bank.

Begin measuremsants from the feft bank (detemine left bank whils Iaoking dawngtneam]).

fnitialdl paint is often the tape reading of the wateriing & has no depth o velocity o mossE.

if s |5 Sha cosa, fhe first mossEnement is mada at the first peint whens then is adaquate dopth (at least 0.2 ) and measurabie
wedacity.

Tha valse lar e “Distance lrem inflial point® Field is rol necessasily the tape reading. Make sum it ks refieciive of the tres
distance from the bank

If thare ks & shasp drop In water lovel naas the bank, you mist componsale for tha dischanga that I8 aocurring naar tha bank, To
do 50, you miest insert 8 “dumany” value in tha fis “gistance” blank, This valua should ba equal io the second valua [Le. the first

measuremant).
At points whare thers |5 stagnant water of backflow effects, begin and end measuremants ot he edpe of whesm posiive llow can

b mairessrad,
Read depths on wading rod ignoring the *pilg-up® oHect of watar on the rod,
Valocily is measured ol six-lenths dopih from tha wader surface by maving the probe support 2o that the foof Indicator marks align

25 tg 30 cross-seclions ane adoquate to reduce ho lavel of eror.
Sections should be spaced 30 none contain more than 10% of tha ficw. Ideal measuremants have less fhan 5% in o section.

Page BE B Claen bigee. Apprinesd
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Dearborn River TPA

Appendix B
Stream Classification Rt
Date: Site Visit Code:
Waterbody: | Station ID: AU
Personnel:
Bankfull Width (Wgw) Ft.
WIDTH of the stream channol, at bankfull stage elevation, in a nifle section
Mean DEPTH (dgw) Ft.
Mean DEETH of the stream channel cross-section, al bankfull siage elevation, Ina
riflle section.
Bnkfl. X-Section AREA (Auu) Sq. FL.
AREA of the stream channe! cross-section, at bankfull stage elevation, in a rilfle section.
Width/Depth RATIO (W f duw) } I
Bankfull WIDTH divided by bankfall mean DEPTH, in a rifile section, N
Maximum DEPTH (dumpw) =
Maximum depth of the bankfull channel cross-soction, or distance between the
bankfull stage and thalwep elevations, in a ritfle section
WIDTH of Flood-Prone Area (W) Ft.
Twice maximum DEPTH, of (2 % dyg) = the siage/elevation at which flcod-prong area
WIDTH is determined. (riffle section)
Entrenchment Ratio (ER)
Tha ratio of flood-prone area WIDTH divided by banikfull channal WIDTH, (Wi / W)
{riffle section)
Channel Materials (Particle Size Index) D50 mm.
Tha D50 particle size indax represents the median diameter of channel materials, as
sampled from the channel surface, between tha bankfull stage and thalweg elevations. g
1 !
Water Surface SLOPE (5) Ft./FL
Channel slope = “risa” over “run* for a reach approximatety 20-30 bankiull channel
widths in langth, with the "riffle to riffle® water sufface slope representing the gradient
ot bankdull stage.
Channel SINUOSITY (K)
Sinuosity is an index of channed patiem, determined from a ratio of stream lengih
civided by vallay length (SLVLY, or estimated from a ratio of valiey siepe diviced by
channel slope [VS/S).
Stream Type
Commaents:
Darin Mgmi Approved
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Dearborn River TPA

Appendix B
Revised V2003 DMA
SUBSTRATE DEQ/MDM

Date: Site Visit Code: |

Waterbody: STORET Station ID:

Personnal:

[ PEBBLE COUNT

Rifflie  [{Other)
Row 1D Particle Calegory  |Size (mm) _|[Count  |[Count Characteristic Group: PEBL-CNT
) Sum % of Total  [Cum. Total

1 St/ Clay <1 1 ] 0.00%
2 Sand 1-2 o 0 0.00%
3 Very Fine 2-4 i ] 0.00%
4 Fine 4-8 ] 0 0.00%
5 Fine 6-8 ; 0 0.00%
[ Medium E a8-12 .. o 0.00%(
7 Medivm 3 12-18_|. 0 0.00%
g Coarse = 16-22 |1 0 0.00%
g Coarse 2.5 |, 0 0.00%|
10 Very Coarse 32-45 | | : 0 0.00%
11 Very Coarse 45-64 B 0 0.00%|
12 Small ea-s0 |1 ) o0 0.00%
13 Small g 00-128 |- ) (] 0.00%
14 Large 3| 128-180 [} 0.00%,
15 Large 180 - 256 ' 1 0 0.00%|
16 Small 256 - 362 . ] 0.00%
7 |oman 2| ss2-512 | 0 0.00%
18 Medium 5 s12- 1024 |- ] 0.00%
19 lu@ @ | 1024 - 2048 0 0.00%
20 Bedrock > 2048 ] 0.00%
4] Tolal # Samples 1] ] 0 0.00%,

Pebbla Count Data Entry Form

16
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Dearborn River TPA

Appendix B
Randsion 22000
Stream Reach Assessment Form
Station iy [ patee. (1-47002 Site Visit Code: 15 - U )| 2
Waterbody: el T4 W N I i Aoach Longth: !I'- |
Waterbody Seg ID: Personnel: || | RS

Station ID's on reach:

Question 1, Stream Incisemant:
8 = channel stabla, no active downculting occuming; old downcutting apparent but & new, stable riparian area has formed withén
the incized channal. There is perennial riparian vegetation will estabished in the riparian area. (Stage 1 and 5, Schumm's

s}
& = channal has evidence of old downcutiing that has begun siabiizing, vegetation is beginning 1o ostablish, even ai the base of

the lalling bands, solid disturbance avident. (Stage 4).

4 = small headcut, in eary stage, is present. Immediale action may pravent further degradation (eardy Stage 2),

2 = unglable, channel incised, actively widaning, limited new riparian areafioodplain, floodplain not well vagetated. The
vegetation that & present is mainly ploneer species. Bank lailure is common, (Stage 3)

0 = channel deeply incised, resembling a gully, liftle or no riparian area, active downcutting is clearly occurring, Only occasional
or rare llocd events access the flood plain. Tributaries will also axhibit downcuttingheadeuts. (Staga 2)

Tha presence of sctive headculs showld nearly shvays ksep tha siream reach from being rated sustainabla,

Actual Score: f Potantial Score: &

Comments

Question 2, Percent of Streambanks with Active Lateral Cutting:
B = the Interal bank eérosion is in balance with the stream and its setfing
4 = there is a minimal amount ol actve lateral bank ercsion occurring
2 = there is a moderale amount of active lateral bank erosion ocourring
0 = thers s excesshe lateral bank aroslon ocourring '
Actual Scon: Podontial Score: L

Comments

Question 3, The Stream is in Balance with the Water and Sediment Being Supplied by the Watershed:

G = the straam exhbits no excess sedimentbedioad deposition, sediment occurs on point bars and other locations as would be
expacted in a siable, dynamic system

4 = sediment clogged gravel's are apparent in riffles or pooss, or olher evidence of excess sediment apparent

2 = mid-channel bars are common

0 = stream is braided (axcopt naturally occurrng braided systems), having at least 3 active channals

Actual Scora; Polential Score:

Commeants

RHAF wi=
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Appendix B Dearborn River TPA

Question 4, Sufficient Soil Present to Hold Waler and Act a5 a Rooling Medium:

3 = miore than B5% of the rigarian area with sulficient sl to hold water and act as a rooting medium
2 w (5% to B5% of tha fpanian area with sulliclent soll to hold water &nd act as a rooling medium

i = 5% to G5% of he dparian area with sulficiant sod to hald water and act as a reoting medium

0 = 35% or less of the riparian ares with sufficient s6il 1o held water and act &% a rooting medium

Actual Score: ; Potential Scora:

Comments

Question 5, Percent of Stred:nbank with Vegetation having a Deep, Binding Rootmass: {ses Appendix | for stability
ratings for most riparian, and other, speches)

& = mone than B0% of the streambank comprised of plant species with deep, binding roct masses

4 = B0°% 1o B0% of the stroambank comprised of plant species with deep, binding root masses

2 = 30% 10 60% of the streambank comprised of plant species with deep binding root masses

0 = lpgs than 30% of tha streambank comprised of plant species with deap béinding root masses

]

Actual Score: i Proieniial Score:

Commeants
|

Question 6, Weeds :

3 = Mo noxious weeds ans present

2 = 0-1% of the riparian anaa has noxious weeds

1 = 1%-5% of the riparian area has nodous weeds
0 = over 5% of tha rparian area has nodous weeds

Actual Scong: Potentia! Score: |

Commants |

Guestion 7, Disturbance-Caused Undesirable Plants:
9 = 1% or lass of the riparian area has undesirable plants
2 = 1%.-5% of the riparian area has undasirable plants

1 = 5%-10% of the riparian area has undesimble plants

0 = over 10% of the riparlan area has undesirable plants

Actual Score: Poiantial Scora:

Comments

- BRAF wis
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Appendix B Dearborn River TPA

Question 8, Woody Specles Establishment and Regeneration: (Mote: Skip this question i the rparian area has no
potential for woody species)

8 = all age classes of native woody riparian species present (see table, Fig 2)

6 = ono age class ol native woody riparian species cleary absent, all others well represented. For sites with pelential for trees
and shrubs, there may be ene age class of each abwsent. Often, it will be the middle age group(s) that is (are) lacking. Having
mature individuals and a young age class present indicate potential lor recovery,

4 = two age classes of native riparian shrubs andfar two age classes of riparian irees dearly absent, other(s) well represented,
or the stand is comprisad of mainly mature, decadent or dead plants

2 = disturbance induced, (Le., lacultative, facultalive upland species such as rese, or snowbarmy) or nor-riparian species
dominate. Re-ovaluate Question 1, Incisemant, i this has happenad.

0 = some woody species present (>10% cover), but hesbaceous species dominate (at this point, the site polential should be re-
evaluated 1o ensure that it has potential lor woody vogetation). OR, the site has al least 5% cover of Russian olive andfor salt
cedar

Actual Score; Patential Scora:

Commants 1

Question 8, Utilization of Trees and Shrubs: (Mote: Skip this question if the riparian area has no potential for woody
Epecies)

4 = 0-5% ol the available second year and older stems are browsed

3 = 5%-25% ol the avallable second year and older siems are browsed

2 = 25%-50% of tha available second year and older stems are browsed,

1 = more than 50% of the avalable second year and older sterng are browsed. Many of the shnubs have efther a “clubbad”™
growth form, of they are high-lined or umbrella shapod,

0 = thare is noticeable use (10% o more) of unpalatabie and normally unused woody species.

Aciual Scors: i Potential Scorea:

Commants

Question 10, Riparian/Wetland Vegetative Cover In the Riparion Area/Floodplain and Streambank:
B = B5% or move of the riparan/wetiand plant cover has a stability rating = 6

6 = TE%-B5% ol the riparan'welland plant cover has a stability rating = 8

4 = B5%-75% of Iha riparian‘wetland plant cover has a stability rating = &

2 = 55%-565% of the riparian/weiland plant covar has a stability rating = 6

0 = less than 55% of the riparian’wetlznd plant cover has a stabdity rating = 6

Actual Scara: Potantial Score:

Comments By

BRAF wle
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Appendix B Dearborn River TPA

Question 11, Riparian Area/Floodplain Characteristics are Adequate to Dissipate Energy and Trap Sediment.

B = getiva flood or overflow channeds, large rock, or woody materinsd present and sdequats to dissipate energy and tmp
sediment. There is litle surface ercsion and no evidence of long, confinucus eresional areas on flecdplain'iparian area o
straambank. Thers are no headcuts where either overland How andfor lood channel tiows retum to the main channael.

4 = rock andlar woedy material is presant, but generally of insullicient size to dissipate energy, Soma sediment trapping
occuming. Occasional evidence of surlace arosion. Generally not severs encugh to have developad channels,

2 = inadequate rock andfor woody material avaitable for dissipaticn of enargy or sediment trapping. Thare |z suriace erosion
{scouring) and occasional headcuts whare averland fiows or flocd channed llows retum 1o the main channal.

0 = riparian areafiocdplain lacking any of these atibutes: 1jadequato flood or cverfiow channels, 2) targe rock, or 3) woody
material suitabla for anergy dissipation and sediment trapgéng. Erosional areas are long and conlinuous. Lacking vegetation or
subsirate matorials adequale to resist further ercsion. Surfaca ercsion is cbvious on the floodplainfriparian area. Headcuts are

presant (hat have the potential to create meander cut-offs.

Actual Score: Potential Scom: {
Commanits
SUMMARY
Potential
Aciual Scora  Possible Points Score
CUESTION 1: Stream Incisement 0 0,2,4,68 o
CQUESTION 2: Lateral Culting [7] 0,2 4,6 [¥]
QUESTION 3: Stream Balance [i] 0.2.4.8 [¥]
QUESTION 4: Suflicient Sail [i] _MWA D 1,23 [i]
GUESTION 5: Rocimass 1] A, 0,2, 4,6 [i]
QUESTION &: Weeds ] 0,1,2.8 [
CLESTION T: Undesirable Plams o 0,123 o
QUESTION & Woody Species Establishment 1] NADZ 468 [i]
QUESTION B Browse Utilization o MA D1, 2.3, 4 ]
QUESTION 10t Riparian/Wetland Vegatative Cover [*] BUA, ﬂ.g. 4,68 "]
QUESTICN 11: Aiparian Area/Floodpiain Characteristics * [i] MIA, D, 2 4, B [1]
Total Q 81 0
Potential Score for most Bedrock or Boulder sireams 1] {2z} 1]
{questions 1, 2, 3, 8,7, 11)
F ‘ential Scone lor most low enengy “E” streams 1] (43 ']
(questions 1—7, 10, 11)
RATING: = Actua| Score ¥ 100 = % rating g0l
Potential Score =SS
HO0-100% = SUSTAINABLE
E0-80% = AT RISK
LESS THAN 505 = NOT SUSTAINABLE
* Only in ceriain, specilic suations can both of these raceve an "WAT,
OOREE b
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Appendix B Dearborn River TPA

Mentana Department of Environmental Quality Supplemental Questions

The score for these questions does not have an effect on the rating above.
Mote: Answers 1o these questions must cansider the potentlal of the siream.

Question 12. Fisheries ! “abita: / Stream Complexity Note: tha answers to question 12 will be averaged

12a. Adult and Juvenile Holdh g/Escape Cover
& = Aburciant deep poots, wood, debris, overhanging vegetation, boulders, root wads, undercut banks andfor aguatic

& = Fish habitat is common (e above),

4 = Fish habital is noticeably reduced. Most pools are shallow and/or woody debris, undercut banks, overhanging vegetation,
bouldars, root wads andfor agquatic vegetation ara of Bmited supply.

2 = Poals and habiiat features are sparse or non-existent or there are fish barmers.

0 = There is not encugh wator o suppor a fishery

M/A = Stream would not support fish under natural conditions:

Actual Score; ! Potential Scona:

Commants

12b. Habitat Complexity
6= A mixture of juvenila and adult cover types is present. High flow juvenilo and adult refugia are present.

3 = Primarily acdull or juvenile cover types are present. High llow refugia are reduced.
0 = High flow refugia an lacking.

HAA = Stream would nof support lish under natural conditions

Actual Scora: Polential Score:

Comments

12¢. Spawning Habitat (salmonid streams only)
8 = Areal extent of spawning subsirate, morphology of spawning areas, and composition of spawning subsirate an excallant.

4 = Areal extent of spawning substrate, morphology of spawning areas, and/or quality of spawning substrate reduced.
0 = Argal extant ol spawning substrate, morphology of spawning areas, andior quality of spawning substrate greatly reduced.
N, = Stream would not support fish undar natural conditions.

Actual Score: Potential Scaore:

Commanis

5 SHAF .
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Appendix B Dearborn River TPA

12d. Fish Passsage
B = Mo potential lish passage barriers apparont.

0 = Pofential fish passage bamers present.
YA = Stream would not support fish under natural conditions.
Actunl Score: Paotenlial Score:

Comments

120. Entralnment
8 = Entrainment of fizh info waler diversions not an isswe,

4 = Entrainment of fish into water diversions may be a modenats issua,
0 = Entrainment of fish into waler diversions may be a major issue.

Actual Scora: Potential Score:

Commenis

12a-0 Avp. Scong Aciual Scom 0 Potential Soore ]

Question 13, Solar Radiation
& = More than 75% af the stream reach is adequately shaded by vogotation.
4 w 50-75% of the stream reach does net have adequate shading or the water lemparatura is probably elovated by Imigation,

4 = Approximately 25-50% of the stream does not have adequaie shada.

0 = Mors than 75% of the stream reach does not have adequate shade by vegetation or the water lemperaturs is probably
drasfically altered by irgation, eic.
Actual Score: Potentinl Score:

Commenis

Guestion 14. Algae growth / Nutrients
& = Algae not apparent. Aocks are slippary.

4 = in small patches or aleng channed edge

2 = in karge patches or disconlinuous mats

0 = Mats cover batiom (hyper enrched conditions) o plants not apparent and rocks not slippery (toxic conditions)
N/A = Mo waler

Actual Scora: Patentinl Score:

Commaents

RRAF wis
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Appendix B Dearborn River TPA

Question 15, Surface oils, turbidity, salinization, precipitants on stream bottom andlor water odor
6 = nong

4 = Slight

2 = Moderate

0 = Extensive

MN/A = Mo walar

Actual Score: Polential Scora:

Commanls

Question 16, Bacteria
4 = There are no known anthropogenic sources of bacteria

2 = Likely sowrces of bacterdia are present. Wastewater or concentrated Bvastock operations are the most common sources.

0 = Feediols are common o raw sewage is entering the straam
Actual Score: Paotential Scora:

Commants

Cuestion 17. Macroinveriebrates
4 = The stream has a healthy and daverse community of macrolnverebrates. Stream ritfles usually have an abundance of may

flhes, caddes lies and'or stone fllas,
2 = The stroam is dominated by pollution tolerant taxa such as My and midge larva,

0 = Macroinverebrates are rame or absent

N/A = Stream reach s aphemenal

Actual Scora; Potential Score:

Comments
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Appendix B Dearborn River TPA

Quet fon 18. Irrigation Impacts (Assess during critical low flow periods or you may nesd jo inquing locally about thes.
Evaluate effects rom de-watering or inter-basin transier of water.)

B = There are no noticeable impacts {ram irgation
& = Changes in flow resulting from irrigation practices ara noliceabls, however flows ano adequate to support aguatic

organisms,
4= Flows support aquatic organisms, but habitat, espacially riffles ane drastically reduced or impacted.

2 = The flow ia low enough to severely impair aqualic orgenisms
0 = All of tha water has been diveried from the stream
WiA = Stream reach is ephemeral,

Polential Score:

Actual Score:

Comments

Cuestion 19, Landuse activities — Sources

8 = Landuse practices do nol appear to significantly impact water quality o the riparian vegetation. Amy impacts that oocur
appear to ba natural.

& = Thers are soma signs of impact from landuse sctivilies such as grazing, drjand agriculture, imgation, fesdlots, mining,
timbar harvesting, urban, roads, efc.

4 = Impacts from landuse activities are obwices and occur throughout most of the stream reach. For exampla, there are
obvious signs of human induced erosion, saline seops or avergrazing within the watershed.

2 = Landuse impacts are significant and widesproad, Visual observation and photo documentation would provide
overwhalming evidence thal the stream is impaired,

0 = Land use impacts ane so intrusive thal the stream has lost most of its natural features. Tha stream does not appear 1o be
capable to suppert most lerms of aguatic lla

Acteal Scorec Patential Scona:
Commants
Total Actual a Tatal Potential [1]
RATING Total x 100 oVl
Paotential
OVERALL RATING otal NRCS Actual + Tetal MT Supplement Aciual) ®100 FOIVIDL

(Todal NRGS Potential + Tolal MT Supplement Potential)

75-100% = SUSTAINABLE
BO-TE% = AT AISK
LESS THAN 50% = NOT SUSTAINABLE

EHAF i

24 Final Report



Dearborn River TPA

Appendix B

Ina vy - gy
—lﬁ.il!inf-.lnttsaﬂ_j. 8

T iy
W] ._..L._._"m.

—

|{._| .

S3LON

rit b EAT & e BT
i Ly Al
S99
| R E T
gy
-
af
.r-_ G
=)
L
0] £
P2 S
|
TR el BF
T 3 7
BT B T~ T
W i) ..."_
T
: s
IH 1+)58 Y18
R .

‘S0 ifaq 01 001 05N ‘WMoY B e s ni3e Jf = ATT3 36 + vonesag) muwnie |0l - i)

fieasge warsry € o 10ug) Bnyoeg = g

venesg = Y1

SINIWIUNSYIN TaNNYHD

ElELEEED

- Wk

jo ofiny

L33HE VIV 01314 34064 TYNDILIIS-S50HI

Aronduasag ayg
g

25

Final Report



Appendix B

Dearborn River TPA

M12DRBNR05

Date-

7/24/2003]

15:17

|Dearborn River below confluence with Falls Creek, above Flat Creek Diversion

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI Index Score (adjusted)

BEH! Rating

Channel D50 77|mm
Percentage of Fines (<2mm) 4.92(%
Stream Type

Discharge 105.06 |cfs

Stream Reach Assessment Score (NRCS)

%

Stream Reach Assessment Score (MT adjusted)

%

Macroinvertabrate Habitat Assessment Score

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 105.06 |cfs
Temperature, water 13.44|degree C
pH 8.41
Specific Conductance 0.27|mS/cm
Dissolved Oxygen 9.94|mg/L
Dissolved Oxygen, % Saturation 95.1|%
Turbidity 0.76[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
\Water Column Chlorophyll a 0.6{mg/m"3
Benthic Chlorophyll a 19.7|mg/m"3
Total Phosphorus, TP 0.056|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 15|score
PERCENT OF MAX SCORE 83|%
IMPAIRMENT CLASSIFICATION NON IMPAIRED
USE SUPPORT FULL SUPPORT

6 min

50'

RL
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 2 1.64 1.64
S 1.5]1-2 4 3.28 4.92
FG 3]|2-4 0.00 4.92
FG 5]4-6 3 2.46 7.38
FG 7]6-8 2 1.64 9.02
MG 10]8-12 6 4.92 13.93
MG 14]12-16 4 3.28 17.21
CG 18]16-22 6 4.92 22.13
CG 27|22-32 10 8.20 30.33
CG 38.5]32-45 7 5.74 36.07
CG 54.5|45-64 11 9.02 45.08
SC 77]64-90 15 12.30 57.38
SC 109]90-128 20 16.39 73.77
MC 154]128-180 23 18.85 92.62
LC 218]180-256 5 4.10 96.72
LC 309]256-362 3 2.46 99.18
362-512 1 0.82 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
0.00 100.00
122 100.00 100.00

D50 particle size (mm) 77

% Fines (<2mm) 4.92

M12DRBNRO05 Date- 7/24/2003 15:17
|Dearborn River below confluence with Falls Creek, above Flat Creek Diversion
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Appendix B Dearborn River TPA
M12DRBRNR04 | Date- 7/22/2003 18:45
|Dearborn River at Hwy 287
Bankfull Width 75.00 |Ft
Mean Depth 2.60|Ft
Bnkfull X-sect area 195.13|Sq Ft
Width/Depth 28.83
Max Depth 3.49 |Ft
Flood prone width 238.00 | Ft
Entrenchement Ratio 3.17
Water slope 0.0010
Channel Sinuosity
BEHI Index Score (adjusted)
BEH! Rating
Channel D50 38.5|mm
Percentage of Fines (<2mm) 10.89|%
Stream Type C4|border C4c due to low
Discharge 38.00]cfs |
Stream Reach Assessment Score (NRCS) 85|%
Stream Reach Assessment Score (MT adjusted) 91|%
Macroinvertabrate Habitat Assessment Score 91.5
Stream Reach Assessment Score (NRCS) Nonslmpalrefi, Fully
upporting
Stream Reach Assessment Score (MT adjusted)
. . 4.5 min
Macroinvertabrate Habitat Assessment Score 120'
Field Measurements of water chemistry

parameter value units
Flow 38.00|cfs
Temperature, water 26.94|degree C
pH 8.21
Specific Conductance 0.285|mS/cm
Dissolved Oxygen 7.55|mg/L
Dissolved Oxygen, % Saturation 94.8|%
Turbidity 1.39|NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
\Water Column Chlorophyll a 1.8]mg/m"3 0.1
Benthic Chlorophyll a 10.5|mg/m*3 0.1
Total Phosphorus, TP 0.018|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 9|score
PERCENT OF MAX SCORE 50|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT |
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 7 6.93 6.93
S 1.5]1-2 4 3.96 10.89
FG 3|24 1 0.99 11.88
FG 5]4-6 1 0.99 12.87
FG 7]6-8 1 0.99 13.86
MG 10]8-12 7 6.93 20.79
MG 14]12-16 5 4.95 25.74
CG 18]16-22 8 7.92 33.66
CG 27]22-32 12 11.88 45.54
CG 38.5]32-45 12 11.88 57.43
CG 54.5145-64 15 14.85 72.28
SC 77]64-90 12 11.88 84.16
SC 109]90-128 8 7.92 92.08
MC 154]128-180 0.00 92.08
LC 218]180-256 3 2.97 95.05
LC 309]256-362 3 2.97 98.02
362-512 0.00 98.02
512-1024 2 1.98 100.00
1024-2048 0.00 100.00
0.00 100.00
101 100.00 100.00

D50 particle size (mm) 32-45

% Fines (<2mm) 10.89

M12DRBRNR04 Date- 7/22/2003 18:45
|Dearborn River at Hwy 287

Bottom Deposits Distribution Graph
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Dearborn River TPA

BEHI Field Measures

Parameter | Value Units
Slope 0.0010
Rod reading @ Upstream Edge of Water 10.47 feet Sinuousity
Max Depth 3.49 feet
Rod reading @ Downstream Edge of Water 11.07 feet Floodprone Height 6.98 feet
Stream Distance 625.00 feet Mean Depth 2.60 feet
Straightline Distance feet Bankfull Width 75.00 |feet
Left Edge of Bankfull 110.00 feet Floodplrone Width 238.00 |feet
Right Edge of Bankfull 185.00 feet Bankfull Area 195.13 |fth2
Rod reading @ Thalweg 11.22 feet FloodproneArea fth2
Rod reading @ Bankfull Depth 7.73 feet W/D Ratio 28.83
Rod reading @ Floodplain Depth 4.24 feet Cross Sectional Area 195.13  [ft"2
Left Edge of Floodprone depth -30.00 feet Entrenchment Ratio 3.17
Right Edge of Floodprone depth 208.00 feet
5 Bank Height feet
= Bankfull Height feet Bank Ht/Bankfull Ht
= Root Depth feet Root Depth/Bank Ht
K Root Density % Root Density %
E Bank Angle Degrees Bank Angle degrees
E Surface Protection % Surface Protection %
]
Velocity at thalweg ft/sec Velocity Gradient ft/sec/ft
Tape reading at thalweg feet Near Bank stress /
velocity at left bank ft/sec Mean Shear stress
tape reading at left bank feet Anb/A
Near bank stress
Mean shear stress
Near bank x-sectional area fth2
M12DRBRNR04 | Date- 7/22/2003 18:45
|Dearborn River at Hwy 287
M12DRBRNR04 | Date- 7/22/2003] 18:45

Dearborn River at Hwy 287

BEHI Associated Index Value (from form)

Possible Adjustment Factors

Bank Ht/Bankfull Ht

Bank Materials

Root Depth/Bank Ht

Bedrock is always Very Low

Root Density

Boulders are always Low

Bank Angle

Cobble decrease the category by one unless the mixture

Surface Protection

of Sand/Gravel is over 50%

Total Index Value

Gravel- adjust the values up 5-10 pts depending on

Numeric Adjustments:

sand composition

Bank Materials Index adjustment:

Sand- adjust the values up 10 pts
silt/clay- no adjustment

Bank Stratification Index adjustment:

Stratification

5-10 pts upward depending on position of unstable

Total adjusted Index Value:

layers relative to bankfull stage

| Bank Erosion Potential Rating:

30
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Channel Cross Section
12.0
—+— Channel
Water Surface
10.0 Bankfull Elevation
— - —Floodprone Elevation
8.0
€
:5, 6.0
[
I
4.0
2.0
0.0
S S > N N > N > N N > N > N
» b N i ) N > N & N Q N & v
Station (ft)
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M12DRBNR06

Date- 7/24/2003]

1

:00

|Dearborn River below confluence with Flat Creek on Dearborn Ranch

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50 mm
Percentage of Fines (<2mm) %
Stream Type

Discharge 43.10 [cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 43.10|cfs
Temperature, water 19.5[degree C
pH 8.4
Specific Conductance 0.275[mS/cm
Dissolved Oxygen 9.02|mg/L
Dissolved Oxygen, % Saturation 98.3|%
Turbidity 1.11[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a ND mg/m*3
Benthic Chlorophyll a 23.9{mg/m"3
Total Phosphorus, TP 0.098|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 9|score
PERCENT OF MAX SCORE 50|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT

3.5 min

60’
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M12DRBRNR04 Date- 6/17/2003| 18;00
[Dearborn River at Hwy 287
Bankfull Width 75.00 | Ft
Mean Depth 2.60|Ft
Bnkfull X-sect area 195.13|Sq Ft
Width/Depth 28.83
Max Depth 3.49 |Ft
Flood prone width 238.00 |Ft
Entrenchement Ratio 3.17
Water slope 0.0010
Channel Sinuosity
BEHI! Index Score (adjusted)
BEHI Rating
Channel D50 38.5|mm
Percentage of Fines (<2mm) 10.891%
Stream Type
Discharge 202.00 |cfs
Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) 91|%
Macroinvertabrate Habitat Assessment Score %
Stream Reach Assessment Score (NRCS) Nonslmpalrefi, Fully
upporting
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 202.00 |cfs
Temperature, water 17|degree C
pH
Specific Conductance mS/cm
Dissolved Oxygen mg/L
Dissolved Oxygen, % Saturation %
Turbidity NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
\olatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a ND mg/m”3 0.1
Benthic Chlorophyll a 12.3|mg/m"3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total
<1 7 6.93 6.93
S 1.5]1-2 4 3.96 10.89
FG 3]|2-4 1 0.99 11.88
FG 5]4-6 1 0.99 12.87
FG 7]6-8 1 0.99 13.86
MG 10{8-12 7 6.93 20.79
MG 14]12-16 5 4.95 25.74
CG 18]16-22 8 7.92 33.66
CG 27]|22-32 12 11.88 45.54
CG 38.5]32-45 12 11.88 57.43
CG 54.5]45-64 15 14.85 72.28
SC 77]64-90 12 11.88 84.16
SC 109]90-128 8 7.92 92.08
MC 154]128-180 0.00 92.08
LC 218]180-256 3 2.97 95.05
LC 309]256-362 3 2.97 98.02
362-512 0.00 98.02
512-1024 2 1.98 100.00
1024-2048 0.00 100.00
>2048 0.00 100.00
TOTALS 101 100.00 100.00
D50 particle size (mm) 32-45
% Fines (<2mm) 10.89
M12DRBRNR04 Date- 6/17/2003 18;00
Bottom Deposits Distribution Graph
100 )_/_./ R
90 - —*— Percent Cumulative, finer
A than /
80 1 Percent of Total
70 +
60 +
g 50
40 |
2 i
e 30 +
20 +
. ®. ~
[ 8
10 + - “a
T . \\ J—
| e = = T S
~ N < © O N ©O N N IO I O 0 O © N N < 0
VIdedod T T VR TO® QIR0 0= S
O N © N N 1O < N 1 1 T - N N
- N O O O 0O OWN A
A AN O IO © N <
~— = N M ~—
Particle Size (mm) 0 o
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Channel Cross Section

I ——
6.0

12.0 Channel -
1 Water Surface
Bankfull Elevation
10.0 1 — - —Floodprone Elevation|_|
8.0 +

Height (ft)

W SN TN J

0.0 f — . f — —— \. | . f f f
QQ QQ' QQ QQ QQ' QQ' QQ QQ QQ QQ‘ QQ QQ QQ QQ'
» N ~ o © A @ N N NJ N N a &

Station (ft)

BEHI Field Measures

BEHI Information

Parameter | Value Units

Rod reading @ Upstream Edge Slope 0.0010

of Water 10.47 |[feet Sinuousity

Rod reading @ Downstream Max Depth 3.49 feet
Edge of Water 11.07 [feet Floodprone Height 6.98 feet
Stream Distance 625.00 |feet Mean Depth 2.60 feet
Straightline Distance feet Bankfull Width 75.00 |feet
Left Edge of Bankfull 110.00 |[feet Floodplrone Width 238.00 |feet
Right Edge of Bankfull 185.00 |[feet Bankfull Area 195.13 |ft*2
Rod reading @ Thalweg 11.22 |feet FloodproneArea fth2
Rod reading @ Bankfull Depth 7.73  |feet W/D Ratio 28.83

Rod reading @ Floodplain Depth 4.24 feet Cross Sectional Area 195.13 |ft"2
Left Edge of Floodprone depth -30.00 |feet Entrenchment Ratio 3.17

Right Edge of Floodprone depth 208.00 |feet

Bank Height feet

Bankfull Height feet Bank Ht/Bankfull Ht

Root Depth feet Root Depth/Bank Ht

Root Density % Root Density %
Bank Angle Degrees Bank Angle degrees
Surface Protection % Surface Protection %
Velocity at thalweg ft/sec Velocity Gradient ft/sec/ft
Tape reading at thalweg feet Near Bank stress / Mean

velocity at left bank ft/sec Shear stress

tape reading at left bank feet Anb/A

Near bank stress

Mean shear stress

Near bank x-sectional area ft2
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TOTAL DISCHARGE:
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Appendix B
Stream Classification oy
Date: Sita Visit Code:
Waterbody: Station ID:
Per| onnel:
Bankfull Width (Wy) Ft.
WIDTH of the stream channed, al bankfull stage elavation, in a riffie Secton
Mean DEPTH (dyw) Ft.
Maan DEPTH of the stream channel cross-gection, at bankiull stage elevation, In a
riffle section.
Bnkfl. X-Sxction AREA (Auy) Sq. F1.
ARAEA of the stream channel cross-section, at bankfull stage elavation, in a nille section.
Width/Depth RATIO (Wyy / dux)
Bankiull WIDTH divided by bankfull mean DEPTH, in a riffle secfion,
Maximum DEPTH (d ) Ft.
Maximum depth of the bankfull channel eross-section, or distance between the
bankfull stage and thalweq slovations, in a rilfla section
WIDTH of Flood-Prone Area (W) Ft.
Twica maximum DEPTH, or (2 x dy s} = the stage/olevation al which food-prone area
WIDTH is determined. {riffla sectian)
Entrenchment Ratio (ER)
The ratio of llecd-prone area WIDTH divided by bankiull channel WIDTH. (W / W)
{riffle section)
Channel Materials (Particle Size Index) D50 mm.
Tha D50 paricle size index represents the median diameter of channel materials, as
sampled from tha channel surace, batweon tha bankiull stage and thalweg elevations.
Water Surface SLOPE (5) FL/FL.
Channel slope = "rise” over "run” for a reach approximately 20-30 bankfull channal
wiclthe bn length, with the “riffla 1o riffle® water surface slope representing the gradent
al bankfull stage,
Channel SINUOSITY (K}
Sinuosiy s an index of channel patiem, determined from a ratio of stream length
divided by valiey length (SLWVL); or estimaled from a ratio of valley slope divided by
channel slope (V5/5).
Stream Type
I Al
Commants: -'}i? -
Data Mgmt. Approved
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Appendix B
Parvinpd 2003 DLAA
SU STRATE DEQ/MDM
late: Site Visit Code:
V'faterbody: STORET Station 1D: I
Cersonnel: |
| PEBBLE COUNT
Riffle  [(Other)
Row ID Particle Category  [Size {mm) |Count  |Count Characteristic Group: PEBL-CNT
Sum % of Total |Cum. Total
7 sitt / Clay <« R ] 0.00%
2 Sand 1-2 o 0.00%
3 Very Fine 2-4 ; 0 0.00%
4 Fine 4-6 "1 0 0.00%
5 Fine 6-8 o 0.00%
& Medium g B-12 . o 0.00%]|
7 Medium 3 12-16 o 0.00%
a8 Coarse 2 16 - 22 l i o 0.00%:
g Coarse 22-32 - a 0.005%
10 Very Coarse | _32-45 50 0 0.00%|
11 Very Coarse 45-584 : -: o 0.00%
12 Small 64 .- 90 X o 0.00%
13 Small E 90 - 128 ol 0 0.00%
14 Large § 128-180 |+ | ] 0.00%
15 Large 180 - 256 0 0.00%
16 Small 256 - 362 : 0 u.cmd
” Small 2| 3s2-512 [] 0.00%
18 Medium ; 512 - 1024 1] 0.00%
19 Large a 1024 - 2048 0 0.00%
20 Bedrock > 2048 0 0.00%
21 |Total # Samples o '] 0 0.00%,
Pabble Count Data Entry Form

42
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Appendix B
FRaeralon 22003
Stream Reach Assessment Form
Station ID: 1amebioY Date: Site Visit Code:
waterbody: |10 L0 o (- Brbu) Reach Langth: A
Waterbody Seg 1D: Personnsk

Station 10's on reach;

Question 1, Stream Incisement:
B = channel stable, no aclive downcutling occurring; old downcutiling apparent but a new, stable riparian area has formed within
the incised channel. Thare is perennial riparian vegeta.lon will establizhed in the ripardan area. (Stage 1 and 5, Schumm’s

medal)

& = channel has evidence of old downcutting that has begun slabifizing, vegetation is beginning to establish, even at the base of
the lalling bands, solid disturbanca evident. (Siage 4).

4 = small headout, in eardy siage, is present. Immediate action may pravent furdher degradation {early Stage 2).

2 = unstable, channel incised, actively widening, limited new riparian areafloodplain, lcodplain not well vegetated. The
vagelation that is present is mainly pioneer species. Bank failure is commaon. (Stage 3)

0 = channal deaply incised, resambling a gulty, lttle or no riparian area, active downcutling i cleary occurring. Only occasional
or rare fliopd events access the flood plain, Tributaries will also exhib® downcuttingheadcuts. (Staga 2)

The presence of active headeuls should neardy mlways keep the stream reach from being rated sustainable.

Actunl Scone: A Potential Score: a

Commaents

Question 2, Percent of Streambanks with Active Lateral Cutting:
& = the laleral bank erasion is in balance with the stream and its sstiing
4 = there is a minimal amount ol active lateral bank erosion occurring
2 = thera is & modarate amount of active lnteral bank erosion cocurring
0 = ihare |8 excessive lateral bank arosion occuring

Actual Scona: Polential Scare:

Comments

Question 3, The Stream is in Balance with the Water and Sediment Being Supplied by the Watershed:

6 = the stream oxhibits no excesa sedimentbedioad deposition, sediment occurs on point bars and other locations as would ba
expected in a stable, dynamic system

4 = sadiment clogged gravels are apparant in riflles or pools, or cihier evidence of excess sediment apparent

2 = mid-channel bars are common

0 = stream ks braided (except naturally occurring braided systerns), having at least 3 active channels

Actual Score: Potential Score:

Comments

1 SHAF s
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Question 4, Sufficient Soll Present to Hold Waler and Act as a Rooting Medium:

3 = mora than 85% of the riparian area with sufficient sod to hold watar and act as a rooling medium
2 = B5% 1o B5% of the riparian area with sufficient sl to hiold water and act as a rooling medium

1 = 35% fo 65% of the riparian area with sulficiont soil to hoild watar and nct as a rooting medium

0 = 35% or less of the riparan area with sulficient soll o hold waler and act as a rooting miedium

Actual Score: Potential Score:

Comments

Question 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for stability
ratings for most riparian, and other, specles)

B = more than B0% of the streambank comprised of péant specias with deep, binding rool masses

4 = BO%G 1o B0% of tha streambank comprised of plant species with deep, binding root masses
2-ame.mmum;:remmmmp&mdmammmeMmm

0 = ass than 30% of the streambank comprised of plant species with deep binding root masses

Actual Score: Potential Scone:

Commants

Question 6, Weeds :

A = Mo noaious weeds ane present

2 = 0-1% of the riparian anea has noxious weeds

1 = 1%-5% of tha riparian area has noxous weeds
0 = ovar 5% of the riparian area has noxious wooeds

Actual Score: Poiential Scero!

Cammants

Question 7, Disturbance-Caused Undesirable Plants:

3 = 1% or less of the riparian area has undesirable plants
2 = {94-5% of the riparian aren has undesimble plants

1 = 58%-10% ol tha rparian area has.undesirable plants

0 = aver 10% of tha riparian area has undesirabile planis

Actual Scora: Potantial Scone:

Comments

SHAF sl
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— Tm——— ! |

Question 8, Woody Species Establishment and Regeneration: (Mote: Skip this question if the riparian area has no
potantial far woody species)
B = ol age classes of native woody riparian species prosent (see tabla, Fig 2)

& = one age class of nathve woody riparian species clearly sbsent, all others woll represented. For siles with potential for trees
and shrubs, there may be one age class of each absant. Citen, it will be the middls age group(s) that is (are) lacking. Having

mature individuals and a young age class present indicate potential for recovery.

4 = two age classes of native riparian shrubs and/or two age classes of riparian trees clearly absent, athar(s) well represented,
or tha siand ks comprised of mainy mature, decadent or dead plants

2 = disturbanca induced, (1.8, facultative, facultative upland species such as rose, or snowbarry) or non-riparian species
dominate. Re-ovaluate Cuestion 1, incisament, if this has happened.

0 = some woody spocies present (=105 covar), but herbaceous species dominale (at this point, the site potential shoutd be re-
evalvatad 1o ensure that it has petential for wobdy vegetation). OR, the site has at least 5% cover of Russian olive and/or salt

cadar

Actual Score: Patential Score:

Comments

Question 9, Utilization of Trees and Shrubs: (Mote: Skip this question # the riparian area has no polential for woody
Epacies)

4 = 0-5% ol the avallable second year and older stams an browsad

3 = 59.-25% of the available socond year and cider stems are browsed

7 = 25%-50% of the nvailable second year and older stems are browsed.

1 = e than 50% of the available second year and okfer stems are browsed. Many of the shrubs have either a “clubbed”
growih lorm, or they ara high-lined or umbrella shaped.

0 = thera Is noticeable use (10% or mone) of unpalateble and normally unused woody species.

Actual Scone: 1 Polential Score:

Comments

Cuestion 10, RiparianWetland Vegetative Cover in the Riparian AreaFloodplain and Streambankc
§ = B5% of maore of tha fparian/weliand plant cover has a stability mting = &

6 = 75%-85% ol the ripafisn‘wetland plant cover has a stabdity rating > 6

4 = B5%-T5% of the riparianfwetland plant cover has o stability rling > 6

2 = 55%-65% of the riparianwetland plant cover has a stability rating z 6

0 = bess than 55% of the riparanfwetiand plant cover has a stabiity rating = &

Actual Score; Paotential Scora:

Commants

SAAF xis
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Appendix B
Question 11, Riparian Area/Floodplain Characteristics are Adeq ate to Dissipate Energy and Trap Sediment.
& = nctive flood or overflow channels, large rock, or woody material present and adoquate to dissipate energy and trap
sediment. There is litle surlace ercaion and no evidence of long, cotlinucus erosional aress on floodplain/dparian area or
streambank. Thers are no headcuts where eithar ovadand flow and'or flood channal flows return 1o the main channed,
4 = rock andfor woody material is present, but generally of insullicient size to dissipate energy. Soma sedimant irapping
occurring. Occasional evidence of surlace erosion. Genarally not severs enough 1o have developed channets.
2 = inadequate rock andfor woody material available for dissipation of energy or sedimant irapping. Tharo is surface erosion
{scouring) and occasional headouts where overland fiows or flood channal flows return 1o the main channel.
0 = riparian areaMoodplain facking any of these atiributes: 1jadequate fiood or ovarfiow channets, 2) larga rock, or 3) woody
material suitabéo for energy dissipation and sediment trapping. Ercsional areas are long and continugus. Lacking vegetation or
subsirale malerials adequate to reésist further erosion. Surface ercsion is obvicus on the floodplainrparian area. Headcuts are
present that have the potential to create meander cut-offs.
Actunl Score: L, Potantial Score:
Comments
SUMMARY
Paotential
Actunl Score  Possibla Points Score
QUESTION 1: Stream Incisamant 1] 0,2 4,68 [+]
QUESTION 2 Lateral Cutling [7] 0,2.4,6 [7]
QUESTION Stream Balance ['] 0,246 [1]
CQUESTION. 4: Sufficiont Sail [1] NA D, 1,23 [1]
QUESTION 5: Rootmass o MNAL D2, 4,8 1]
QUESTION & Weeds 1 0,1,2.3 [1]
QUESTION T: Undasirable Flants i 0,123 [i]
QUESTION B Woady Species Establishment [1] NAD02 4,68 [+]
QUESTION 8: Browsa Utlization a NAD 1,234 i
QUESTION 10: FAiparianWetand Vagetative Cowver * 1] NAD 2 4,68 0
QUESTION 11: Fsparan AreaFloodplain Characteristics * [i] NA. O, 2. 4,6 [1]
Total '] 61 o
Patential Seore for most Bedrock or Boulder streams [1] {32) [i]
(guestions 1,2, 3.6, 7, 11)
Pofential Scora for most low enangy "E” streams [v] {48) [i]
[questions 1 —7, 10, 11) T
AATING: = Actuesl Scorg ¥ 100 = % raling #DvinI
Polontial Score
BO-100% = SUSTAINABLE
50-B0% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE
* Ondy In cerain, specific stuations can baolh of these receive an "NA"
4 SRAF s
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Montana Department of Envirenmental Quality Supplemental Questions

Tha scors for these questions does not have an affect on the rting above.
sote: Answars to these questions must consider the poatontial of the siream.

Question 12. Fisheries Ha' ital / Stream Complexity Mote: the answers to question 12 will be averaged [

12a. Adult and Juvenlle Hi Iding/Escape Cover
B = Abundant doep pools, woody debris, overhanging vegetation, boulders, oot wads, undercut banks andior aquatic

& = Fish habitat is comman (5ee abova).

4 = Fish habital is noticeably reduced, Most peols are shallow andfor woody debris, undercut banks, overhanging vegetation,
bouldars, root wads andior aguatic vegetation are of limited supphy.

2 = Pools and habitat features ane sparse or non-existent or there are fish barriars.

0 = Thare & not enough water o suppart a fishery

Bl = Stream would nol suppar fish under natural conditions

Aciual Scorac Patential Scora: ’

Commeants

12b. Habital Complexity
B = A mixiure of juveniis and adull cover types & present. High flow juvenile and adult refugia an present,

3 = Primarily adull or juvenile cover lypes are present. High flow relugia are reduced.
0 = High llow refugia are lacking.

M/A = Stream would not support fish undar natural conditions

Actual Score: Potential Score:

Commants

12c. Spawning Habitat (salmonid streams only)
8 = Areal gxient of spawning substrate, morphology of spawning areas, and composition of spawning substrate are exceflant.

4 = Arenl maent of spawning substrats, marmphology of spawning aneas, andior quality of spawning substrate reduced.

0 = Areal extent of epawning substrals, momhaiogy of spawning arcas, andlor quality of spawning subsirate greatly reduced.
M/A = Stream would not support fish under natural conditions.

Actual Score: Potantial Scara:

Comments
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12d. Fish Passsage
8 = No patential fish passage bamiars apparent.

0 = Potential fish passage barers present.
MAA = Straam would not support fish under natural conditions.
Actual Scora: Palential Score;

Comments

12e. Entrainment
8 = Entrainment of fish info water divarsians nol an issud.

4 = Entrainment of fish Into water diversions may be a moderats issus.
0 = Entrainmant of fizh into watar divarsions may ba a major Ssue.

Actual Scone; Potantial Scone:
Commants
12a-8 Avg. Score  Actual Score 0 Polential Scom [1]

Question 13. Solar Radiation
& = Mora than 75% of the stream reach is adequalety shaded by vegelation.

4 = 50-75% of tha stream reach does not have adequate shading or the water tomperature is probably elevated by imgation,
2 = Approximately 25-60% of the siream does not have adequate shada.

0 = More than 75% of the stream reach does not have adequate shade by -._'ﬂge'tailun or the waler temparature is probably
drastically altered by imigation, atc.

Actual Score: | Potential Scor:

Comments

Question 14, Algas growth / Nutrients
6 = Algas not apparent. Rocks are slippery.

4 = in small patches or along channael edge

2 = in large patches or disconfinuous mats

0 = Mats cover batiom (hyper enriched conditions) or plants net apparent and rocks nol slippary {ioxic conditions)
/A = No water

Actual Scone; Potential Scare:

Commints

48 Final Report



Appendix B Dearborn River TPA

Guestion 16. Surface oils, turbidity, salinization, precipitants on stream bottom andfor water odor
6 = nong

4 = Shight

2 m Modarata

0 = Extensha

MIA = No waler

Actual Scora: Potential Score:

Commenis

Question 18, Bacteria
4 = Thare ara no krown anthropogenic scurces of baclena

2 = Likely sources ol bacieria are present. Wastewater or concentrated ivestock operations are fha most common SOUTCEs.

0 = Feediols are common of raw sewage is entering the stream

Actual Score: Potential Score:

Commants

Question 17. Macroinveriebrales

4 = The stream has a healthy and diverse community of macroinverebrates. Stream riffles usually have an abundance ol miay
flies, caddis fies and'or stona flies.

2 = The stream is dominated by pollution tolerant taxa such as iy and midge lana.

0 = Macroinvarebrates are rare of absent

MJA = Stream reach i ephamaral
Actual Score: Patential Scora:
Comments

7 BRAF ds
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Appendix B Dearborn River TPA

Guestion 18. Irrigation In|_acts (Assess during critical low llow perieds or you may need to inquire locally about this.
Evaluate eflects from de-wataring or inter-basin transier of water.)

8 = There ane no noliceable impacts from irrgation
6 = Changas in flow resulting from irrigation practices an noticeabla, however flows are adequale 10 Support agqualic

organisms,
4 = Flows support aqualic organisma, bul habitat, especially riffies are drastically reduced or impacted.

2 = The flow is low anough to severly impair aquatic erganisms
0 = All of thie water has been diveriad from the stream
/A = Stream reach is sphameral,

Actual Score: | Patential Score:

Commeants

Question 18, Landuse activities = Sources

B = Landuse practices do not appear to significantly impact wator quality or the riparian vegetation. Any impacts that occur
appear to ba natural.

& = There are some signs of impact from landusa activities such as grazing, dryfand agriculture, Irrigation, feediots, mining,
timber harvesting, urkan, roads, ele.

4 = Impacts from landuse activities are obwvious and occur throughout most of the stream reach. For exampée, there are
obwvious signs of human induced erosion, saline seeps or overgrazing within the watershed.

2 = Landuse impacts are significant and widesproad, Visual chservation and photo documentation would provide
ovarwhalming evidence that the stream is impaired.

0 = Land use impacts are sa intrusive that the stream has lost most of its natural fealures. The stream does net appear to be
eapabla to support most forms of aguatic e

Actual Score: Potential Score:

Comments

Taokal Actual 4] Total Potential a
RATING Total X 100 BOHVH

Potentisl

OVERALL RATING [Totad NRCS Actual + Total MT Supplement Actual) _ x100 gDl

(Total NAGS Polontial + Total MT Supplemant Polential)

75-100% = SUSTAINABLE
50-75% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

B SHAAF.xia

50 Final Report



Dearborn River TPA

Appendix B

L a5
T EE N O . ..

Ny muRKey - gy
{useaag umouyun g1jm imod sau &1 1ous] Ifioning = g4

- T - N O S I O T .

R30I lloq 01 001 0EN MO 1 huing) bonaAme jni3e ) ~ATH (6 + Loeser3) weumaE jo ey =
ety umouy # 0] 10yg) pubimmaeg - ga

mng = yis
= T =ik
LTS =G
5 22k Wi pee) ) —
1521 = TP e K
1 ,_kmq” .m..ml.nﬂ: \...Wu.._m_.._.._
AE + Tk
SE =z
B o
SILON L & w:.ﬂ =
1] 1+158 ¥is
B i £ T: T
SLNINUNSYIN TINNYHD ; W o - .m_,._....
. =L . :
! d P 133HS VLY¥0 0131 31044 1¥NO11935-SS0K) S

51

Final Report







Dearborn River TPA

Appendix B

TV AL ey

\L T 0 =c .-........u.

SNEMARLICOT) AQFpcm ],

L] Hsmc | _u_eﬂ. _u WES E WD ne

E.E.!Ei

A o0

=0001 ¥ 2%

=T

=TT 08
Hd

V] h

O dway

SuIUNOTy 154 M15 LI

_ T g gany

|

(213 mol g/ o

NOWEING Y2y SIEEA Wy || sau

ESIUMERINEN |

I
ST0N AL

SAEIRGION |

L] #ong s Tumes siqgeq

(RN

[ sasodingg

WAHI0 D

D FH[I0) D TUEY I3 g

BTN
TUSMUSEIEY NIy

WHHIO (104

] __Enrtc_.l_ui

(] o] wmyg apmbiy

saAydoasTy Ay

HAHIO 5S40 A0IN

FERLT T [ wiisy weiqvy amigaussuioiegy

AMGALAAUDII A

-a=s |’

[IEES

HYHD

AINPA3,| Honaa[0 Adieg

(] smoumnog L] srmapy [] simaennyg

L] (o] (2] (=] ] ] ] o] (2] (]

e A apdirneg

FETTE

AN sapdiong

49w dow oy st g ds £ 31 g pesn pograu e & g1 O N [ & 1540 v 90 poyrau &g paurrigo Fue/iry
FESOM  EBQVN /(2 ncz Aaug sjan) Egun_ Sd0

h.m O cpopuapy - = Huoy

= m

UOmENr] T pusIA

=0j0

JH

L M TP

Doms  reunosiag

b Bl | WA a.”._ e 20 gl n—._.ﬂ.

Frr oL sarelag Jayore

P = J_-J. ._H:.-nn-“- T g 1 ]

{afied rod mopmg 2epy)
ULIO JISTA a1

I vopmg
mp] Apogran

B T B

53

Final Report



Appendix B

Dearborn River TPA

/

&

4

 TOTAL DISCHARGE:

2/2 5 /5

Site Visit Code:

=

D @ Liver:
L

station e [V 5 0T VPl 0

1

2 L oo -

B ) o &L 2 V4
o5 [ 2aiing o
o yR= &, 24 I
8] Z o 2.3C g 2y
: s o, 3¢ = 7
- i, 0 2T 2 9E
e 2zs | 2.3/
wl e =g & 7E
ul <5 (a2 2160
12 L. o '~ 2_“:‘- x‘;-

13 LS &2 0,/
14 -8 L pded 23
15 25 R O./2 =
18

17

18

| 19

20

2

22

23

24

25

28

27

| =8

[

30

P VT

54

Final Report



Appendix B

Dearborn River TPA

1.1.a2
MACROINVERTEBRATE HABITAT ASSESSMENT FIELD FORM

REIFFLEMRUN PREVALENGE

= . Vi
e TP 2 B/05%

-t

E Siie visitCode: U
Waterbody: /¥ T\ 0 (P K eeenS u 39 siw: 111120 Y DBED |
o
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Wine Sewatuped Flile; rilT G5 wide | Fallle 48 e &8 atwsm [ [L0auced riFlie arad thal | TS wirLaly nom.
an ptmem & gulends o deses sodib | bul bengls beas 1A fes |[is 6ol os side 82 simam | exisbeni
of ateam imes widih. B fis lengeh less than twa
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A scom: = [ 34 a1
L
o sabislrkle i By Susky Siearse wilh |5 indted by |l Far gravm|
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10, Ranthie 5l Eadvock, bouldem, fing o ali cobble presant, |soininie,
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1B mcore: 810 e | [T 38 02
Commaie
Gwwel, oobble, or boulder pariicies  |[Grawel cobble, or Geawsl, cobible, or Gawwvel, cobbie, oF
are Sebwren 0-24% quitounded by | bowlkter padticies ar ol parlicles am partcies s
1. Embacidednegy  |fee seclinan [pariichen less than  [betwesn 35-30 % | berwean $0.T4% over T9% surrgunded by
B35 mm L2370 asrrounded by fine | nuirrgumded By fing Fire pesfargnl
4 dimant asdiment
2 sooan L B e il 1113 &40 23
LU
Chussal sfirrabons sbrmand ar Zome Pl mEnby lanim sPiad wilh
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matural sksks. el crovsings, wic. a0.BI% of the siresm B0 of (e $tiwarm Feach
3, Chaneai Alteraticn Eviience ol past reach ek [ h B dilatupled.
jehannsliealion, aferstinns (efors pasi | ilsruphed.
wdrsighianing, dradging. 20 pears) may B rewand,
olhar akerstions| trist maee sl chanmal
altarEtinn is not pEresEnL.
1 scodm: 1628 oA 1518 [ET] o8
Comineit
Litile oo no ardargemant of hars & SOME sEw noreate b | M s deponition of | Hedvy depesits of fine
lwwn Eham 5% &f the boflom affecied  |bar lonmatian, mostly v rawel, cosiae sand | malselal, increased bar
By dndiment depodilios. Teorm eaidin gravel; 5 en old & new bary; 33-  [dewelopmant; morns iPan
% of the bostom A% of the Bemom 50% of 18w boflom
| sHecied; slight altecied; sedimen ARGy T quantly:
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4 i i i
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4. e, 16-20 ot | 11:1% 618 [
Lo
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Wialas filln Basullw Ehannat, sinimall Water 1018 > T5% =i (he  [Waber (i3 15-T5% of tha [Very I waier In ]
kol ehisnnel gist Esnullow chamnel; < 5% (baneflre channel; rilfis | channal, & sty
5. Chasnel Flow Satus |oonnsen. h mostly presant e standing
Erpased, Enpouad, pesnila,
I8 scone: 1530 Vo i 1118 B30 | 04
Cammenla:
Banka dlable: no evids af erowion N y atahleg Moo rsely Wi il Linatabie; many eioced
e or band failure; itte sppan infrequant, small aress ol fmoderats requency & |sfwan: “raw” sreas
£ Bank ¥ {ncone fal die fistiire protb i mecatly healed sl of nrosional srese;  |freguent dlong siraight
wach bank) NOTE: v, wip I 5% af banks in sactions & beads;
Ditermine Wi ar fight Fasch Bave inn: high |obvlous biek sloughing;
Sid wiike facing sroneen polestisl duting  |80-100% of barks have
dewnstntam. g f. wrosian war ea
sideaiopes.
W, acore: w18 i 58 33 (¥
Average: af
[
Right Side S
Cver G0% of D Stwambank BuUriaCes| T0.60% of (e 370 of the Lawa B 307 ol the
. covered by stabiling veg oy b t LR
7. Bank Veg getative dhnaption misimsl of rat by weg v 4 is wegatstion;  [coversd by wegeistion:
Pieection (searm esch | o e gimest all plants sllewed (5 |fsripton vident, bul  [dioruption ol estarmive Snruption of
bank) NOTE: teduce |0 oo naguraity, st adlpoting Pull plasd  [petche of Das sl oF | vegatatios; vegetalion
mcan for annual crops prowth pobentisl o sy [Cosely eropped mmoved 1o 3 inches or
& weeeds which do mst preal exieny] more thin  |wegelation cossessn; less |lese
Peatd snll well feg. pna-tall of potential plantthas sre-half of
snapwasd) height evident, phand haight resaining.
L scor 18 [ 34 ()
Laft Sidn o
i Avergu:
Comrany
Hight Sade B D
Wid of vegrtded 1ons > 100 Teel.  [Widin of seguisted sone |Widih of vegeilated rone  (Westh of wegetaed tone
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|scan sach nide)
|8 scam: [ [ 35 [
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lvww
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TOTAL SCORE: Score compared te maximum possible:
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Dearborn River TPA

21.1.1.42

MACROINVERTEBRATE HABITAT ASSESSMENT FIELD FORM RIFFLE/RUN PREVALENCE
T a— - - |
Dt i :.I.!'rr_':l - Sas Vi cose: [ - 010
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7
P [ <
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1.1:1.42
MACROINVERTEEBRATE HABITAT ASSESSMENT FIELD FORM RIFFLE/RUN FREVALENCE
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| rowith poiential s any

closely cropped

[Wanar filts Sasafiow channel, mimenal Walsr Fis = 19% of the  [Viater il 25-73% of the | Wery 0% walsr i
i of ¢ha | sabinirate Eanaliow ch [; « 3% |hidal i: mf
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BEom |\ -1 1t-15 =10 0.4
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&, Mok Srabiity (neore | nisl foe futare protbless. wrasion mostly bwaled  [wize of erosionsd sresa;  (Irequent slong strasght
wach bank) HOTE: Cremr. i do 80N of banks in sactiant & Bands;
Dwtarmine kil or right rwach havn srosion; Magh |obvisus Bank sloughing:
nide whis lscing wrgnbon potantial durng  [F8-100% of Banks have
derwehsligas. [igh flaw. wroaion ea aa
i, scoem; I 510 5 15 X}
Lkt it
Average:
Commanti:
gt Sida 1
Chege BI% of The sirvamBask Sunisces TH B of tha 50-T0% of tha Lona Ehan $0% of o
; =y ining vy v |stresssbank surises sireambank Luifstes  |steambank surfaces
T. Bank Ve Gurlative diarupton ool |coversd by vegetation;  |cowered In vep 1 by segaiatios;
Frateclien (scom saeh | peni; simost il plants slicwed 10 (fisruption avident, hut plioe ety " inruption of
k] NOTE: reifutt oo nasuraity. ot wilecting hall plani  |patches of bars soil ue | wegaistion; vegeistion

remawed B 1 inches of

reat Eateal rmoie Ban g beun |lena,
Niokd gl wedl 8.0 tora-hall of potemisl plest mas sne-hell of getential
knapwasd). haight evidenl, plant balghl meimasning.
[T nsome: 510 [ 3.5 0.2
et Side
Averige;
ComimEney
Right Side i
iWisth of vegetsted tone * 100 beal.  [Wionh of vegeteted rome |Width of wegetated zome  |Width of vegetated rone
L Vegatated Tone Widsh 30-100 feet. 10-30 et < A0 Inet
|stoee wch slde)
SCOFE. L w10 -4 3-8 2-3
T
Leh Sk
Awrrage
Com=gnin
iAgn Gide
TOTAL SCORE: Score compared to maximum possible:

64

Final Report



Dearborn River TPA

Appendix B

TR RARRIL ey

T OO pIGIn
L] anbedo [T RGing ] wEns [Jen mant

[T = 0001 X5

[T

‘H
= ¥ _ % M (D) duray,
. muwwe A s | ([T (532] mopd

() | o TUDMIEING YoTY ST UEA I Py | FRuamRansEagy

130

D SEN0N paLg

(] wdeifolon

O oS

o Ll s 3 [Twmog sgeed [ FENEGIG

sasoda L] =gy ] sy yovay umang TUSHIRS Sy GV

HHHLO = _
“ n‘..hm””.“-“” (] e pAndoionsy
HHLO SSAH Mol . Eaﬁsﬂﬁzi s EE&E;EH .EE,___{
,, dm“ . [ ey gy unNp [ ] o i

0 WSLEpEg

aydn [ Tsuounmog [ ™
. ey ] snesmm

AINERMAL] UORAAf0 Ay MU0 [ 4/] Admng = = -0 UARE, n_ham_:aﬂ

== i9(e3% dew 2 5 ey dmw dq g ipesn pot g L 01 ()N [ & 454D W 19630 poyiaw £g patimgo ooy

PESDM.  ERQAVN  LZAVN Heugepe) wmeg g40 A O ipanuay Buory 3|

= tonuar] #0mA 1] uonmg

¥ 20/  OnH Apnagy . NEL s Apoqiam s

HEINITAEE )
; wqrd B
Ll arauy, (adwd sad uopmg augy) —-2LL0—-E0
T arweleyg 1ma01S WLIOJ YISTA IS _ -

65

Final Report



Appendix B

Dearborn River TPA

TOTAL DISCHARGE:
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Ravised 2003 C0A
SUBSTRATE DEQ/MDM

Date: =190 Site Visit Code:

Waterbody: STORET Station ID:

Personnel:

| PEB!3LE COUNT

.ifle (Other)
Row 1D Particle Category  [Size (mm)  [Count Count Characteristic Group: PEBL-CNT
Sum % of Total Cum. Total
1 si/ Clay <1 . 1 0.00%
2 |Sand 1-2 = ] 0.00%
3 Very Fine 2.4 |- 0 0.00%
4 Fino a-6 | o .00%
5 Fing G-8 - 0 0.00%
6 Medium @l @-12 cr ] 0.00%|
g a

7 Medium =| 12-18 0 0.00%
8 Coarsn ca 16-22 = 0 0.00%
g Coarse 2.2 |PF ] 0.00%
10 Very Coarss 32-45 E 1] 0.00%
11 Very Coarse 45 - 64 K- 1] 0.00%
12 Small s 64 - 80 A o 0,00%
13 Small E a0 - 128 1 . [i] 0.00%
14 Large § 128 - 180 ‘ ' 1] 0.00%
15 Large 180 - 256 ) o 0.00%
16 Small 256 - 362 '] 0.00%!
17 Small 2| 3s2-512 ] 0.00%
18 Medium E 512 - 1024 0 0.00%
19 Large B 1024 - 2048 o 0.00%
20 Bedrock = 2048 0 0.00%
bl Total # Samples o 0 0 0.00%

Pabble Count Data Entry Form

Final Report

67



Dearborn River TPA

Appendix B
FAmdsion 22003
Stream Reach Assessment Form
stationmy 1T gl Al e Dame lo - (4 Sile Visit Codes U -1
Waterbody: 117 /4 1Ly pacn- b5 thay 4 Reach Langth: 14 iy s
Waterbody Seg D: Parsannal:

Station ID's on reach:

Question 1, Stream Inclsement:

8 = channel siable, no active downculting occurring; oid downcutting apparent but a new, stable riparian area has lormed within
the incised channel, There is perennial riparian vegetation wil established in the riparian area. (Stage 1 and 5, Schumm’s
modal)

& = channed has evidence of old downcutiing that has begun stabiizing, vegetation is beginning to establish, aven af the base ol
the falling bands, solid disturbance evident. (Stage 4).

& = small headeut, in early stage, is present. Immediate action may prevent lurther degradation (early Stage 2).

2 = unstable, channel incised, actively widening, limited new riparian areafioodplain, fioodpiain not well vegetated. The
vogetation that is present is mainky ploneer spocies. Bank failure iz common. [Stage 3)

0 = channel deeply incised, resembling a gully, Bttle or no riparian srea, active downcutting is clearly occurring. Only occasicnal
o¢ rara flood ovents access the flood plain, Tributaries will also exhibit downcuttingheadeuts. (Stage 2)

Thea prasenca of acthve headouls should nearly ahways keep the stream reach from being rated susiainabie,

Actual Score: _ Z powecteiScs__ &

Comments

Ciuestion 2, Percent of Streambanks with Active Lateral Cutting:
B = the kuteral Bank erosion is in balance with the stream and its satting
4 = there is a minimal amount of active ialaral bank oresion oocurring
2 = there is a moderate amount of active lateral bank enosion occurring
0 = there |s excessive latoml bank arosion cccurring 4
Actual Score: Potential Seore:

Comments

Question 3, The Stream is In Balance with the Water and Sediment Being Supplied by the Watershed:

B = the stroam axhibits no excess sedimantbedioad deposition, sediment occurs cn point bars and other locations as would be
expecied in a stable, dynamic system

4 = sediment clogged gravels are apparent in riffles o pools, or oliver evidence o woess sediment apparent

2 = mid-channel bars are common

0 = stream ks braided (except naturally accurring bralded systems), having at least 3 active channals

Actual Score: ] Potantial Score:

Comments
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Question 4, Sullicient Soll Present to Hold Water  nd Act as a Rooling Medium:

4 = mora fhan B5% of the riparian area with sulficlent soil 1o hold water and act as a rooting medium
2 = 65% 1o B5% of the riparian area with sufficiant soil to hold water and act as a roofing medium

1 = 35% b 65% of the riparian area with sufficient soil to hold water and act a3 a rooting medium

0 = 35% or less of the riparan area with sufficlent soil to hold water and act as a rooting medium

Actual Score: Potential Scona:

Commants

Question 5. Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for stability
ratings for most riparian, and other, species)

B = rore than BO% of tha streambank comprised of plant species with deep, binding root masses

4 = B0% to B0% of the streambank comprised of plant species with deep, binding root masses

o - 30% to B0% of the streambank comprized of plant species with deep binding rool masses

0 = lgas than 30% of the streambank comprised of plant species with deep binding oot masses

Actual Scors: - ﬁ A Potenlial Score: -

Comments

Question 6, Weeds :

4 = Mo nodous weads are presant

2 = 0-1% of the riparan area has noxious weeds

1 = 19%-5% of the riparian area has noxious weeds
0 = over 5% of the riparian arm_m noxious waeds

’ 3
Actusl Scora; é Polential Scora:

Comments

Question 7, Disturbance-Caused Undesirable Plants:
3 = 1% or less of the riparan area has undosirable plants
2 = 1%-5% of the rparian arca has undesirable plants

1 = 5%-10% of the riparian area has undesirable plants
0 = over 10% of the riparian area his undesirable plants

Achual Score: Potential Score:

Comments

SRAF xin
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Question 8, Woody Spoecles Establishment and Regeneration: (Mote: Skip this question if the riparian area has no
potential for woody spocies)
& = all age classes of nathve woody riganian species present (see table, Fig 2)

& = ona age class of native woody riperian species clearly absent, all others wall represented. Faor shes wih potential for trees
and shrubs, there may be one age class of each absent. Often, it will be the middle age group(s) hat is (are) lacking. Having
mature individuals and a young age ciass present indicata potential lor recavery.

4 = two age classes of native riparian shrubs and/or two age classes of riparian trees clearly absent, athor{s) well represented,
or the stand is cormpeised of mainly mature, decadent or dead plants

2 = distusbance induced, (Le., facultative, facultsiive upland species such as rose, or snowbaetry) o non-riparian species
dominate. Re-evaluate Question 1, incisement, if this has happened.

0 = some woody species present (>10% cover), but herbacecus species dominata (at this point, the sils potantial should ba re-
gvaluated 1o ensura that it has potential for woody vegetation). OR, the sita has at least 5% cover ol Russian olive andfor sal

cadar
i : b
Aciual Score: . Potential Score: - :
L I . - s 1 -
F. o L if= e T ¥ i
F'd
Commants

Question 9, Utilization of Trees and Shrubs: (Note: Skip this question if tha riparian area has no potential for woody
spocies)

4 = 0-5% of the avadable second year and older stems are browsed

3 = 5%-25% of the available second year and older stems are browsad

2 = 25%-50% of the avallable second year and cider stems aro browsed.

1 = mare than 50% ol the available second year and older stems are browsed. Many of the shrubs have either a “clubbed”
growih farm, of they are high-lined or umnbreiia shaped.

0 = thore is noticeabla use (10% or more) of unpalatable and nomally unused woody species.

Actusl Score: Polential Score: |

Commants

Question 10, Riparlan/Wetland Vegetative Cover in the Riparian Area/Flocdplain and Streambank:
& = 85% or more of the rparian/wetiand plant cover has a stabdity rating > &

B = 75%-B5% of the riparian/wetland plant cover has a stability rating z 6

4 = B5%-75% of the riparianfweland plant cover has a stability rating = &

2 = 55%-65% of the riparen/wetiand plant cover has a stabdlity rating z &

0 = lass than 55% of the rparianiwelland plant cover has a stability rating = &

Actual Scora: - Potertlal Score:

J e v i, /S et

Commeants

a BRAF xls
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Question 11, Riparian Area/Floodplain Characleristics are Adequate to Dissipate Energy and Trap Sediment.

B = active fiood or overfiow channals, large rock, or woody material present and adequate (o dissipals energy and frap
eadiment. Thera is liltle surlace erosion and na evidence of long, continuous erosional areas on floodplain/riparian area or
gireambank. There are no headeuts whare elther ovardand flow andfor flood channal flows retum to the main channed,

4 = rock andior woody materal i present, but generally of insulficient size to dissipate energy. Some sediment trapping
occurring. Occasional evidence of sudace erosion. Generally not severs encwgh 1o have developed channets.

2 = inadoquate rock andfor woody material avaitablo for dissipation of energy or sedimant trapping. There is surface ercsion
{scouring) and occasional headcuts where overland flows or flood channel likows return fo e main chanmnel.

0 = riparian areaflocdplain lacking any of these alirbutes: 1)adequate flood or overflow channals, 2) large rock, or 3) woody
miaterial sultable for energy dissipation and sedimen! trapping. Eroslonal areas are long and continuous. Lacking vegetation or
substrate malerials adequate to resist funher eresion. Surface erosion is obvious on the flcodplain'riparian area. Headcuts are

presant that have the potential 1o create meander cut-olis.

Actual Scom: Polential Score:
Commants
SUMMARY
Potantial
Actual Score  Possible Points Scory
CQUESTION 1: Stream Incisament 0 0,2.4,6.8 o
QUESTION 2: Lateral Cutting [1] 0,248 [+]
QUESTION 3: Stream Balanco L] 0,24, 68 0
QUESTION 4: Sullicient Soil [+] NA 01,23 [1]
CUESTION & Aootmass [i] NA D2 46 [1]
CUESTION & Weeds o 0,1,2 3 [1]
QUESTION T: Undesirable Plants o 01,23 [i]
QUESTION & Woody Specles Establishment [1] N 0.2 4.6 8 ]
QUESTION o Browso Utilization [i] NA 01,23 4 [+
CUESTION 10: Riparian'Wetland Vegetative Cover * [i] WA, 0,2, 4,6, 8 [¢
QUESTION 11: Riparian Area/Floodplain Characieristics * [1] WA, D, 24,8 1]
Total +] B1 o
Patential Score for most Bedrock or Boulder streams o (32} 1]
(questions 1,2, 3, 6,7, 11)
Potantial Seore for most low energy "E” sireams a (49) 0
{questions 1 =7, 10, 11}
AATING: = Achinl Scorg ¥ 100 = % rating BOIVAI
Potential Score
B0-100% = SUSTAINABLE
50-80% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE
* Only In cartain, specilic situations can bath of thesa recaive an "M/A",
BRAE wis
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Montana Department of Environmental Quality Supplemental Questions

Tha score lor these questions doas not have an effect on the rating above.
tote: Answars to these questions must considar the potential of the stream.

Cluestion 12. Fisheries Habitat / Stream Complexity Note: the answers 1o question 12 will ba averaged

12a. Adult and Juvenlle Holding/Escape Cover

8 = Abundant decp pecls, woody debris, overhanging vegetation, boulders, reol wads, undercut banks andior aqualic

& = Fish habitat is cormmon (see above).

4 = Fish habitat i noticeably reduced. Most pools are shallow andior woody debris, undercut banks, everhanging vegetation,
bowldars, reol wads and/or aguatic vegetation are of limited supply.

2 = Pools and hobitat faatures are sparse or non-axistent of there ane fish bamers.

0 = Thare is not enough water to suppod a fishery

M/A = Stream would not support fish under natural conditions

Actual Score; = Potential Scona:

Comments

12b. Habitat Complexity
B = A mixiure of juveniis and adull cover types ts prasent, High liow juvenile and adult relugia are present.

2 = Primariy adult or juvenile cover types ans present. High flow rofugia ane reduced.
0 = High flaw refugia an lacking.

MNJA = Stroam would not suppaon fish under natural conditions
Actual Score: ~ Patential Scora:

—
<

Commants

12c. Spawning Habitat (salmonid streams only)
8 = Areal extant of spawning substrate, morphology of spawning areas, and composition of spawning subsirate are oxcellent.

4 = Areal extent of spawning subsirate, marphology of spawning areas, and/or quality of spawning substrate reduced.

0 = Arpal extent of spawning subsirate, morphology of spawning areas, andfor quality of spawning subsirate greatly reduced.
N/A = Stream would not support fish under natural conditions.

Actual Score: Potential Seore:

Commeanis
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12d. Fish Passsage
8 = Mo patential fish passage barriers apparenl.

0 = Potential fish passage barriors present.
NiA = Stream would not support fish undar natural conditions.
Actual Score: / Polential Score:

Commaents

12e. Entrainment
8 = Endrainment of fish into waler diverssons nol an issua,

4 = Entrainment ol figh inlo water divarsions may be a moderato issue,
0 = Entrainment of fish info water diversions may be a major issua,
Actunl Score: Potential Scora:

Commenta

12a-a Avp. Score  Actual Score 0 Potential Score 0

Question 13, Solar Radiation
& = Mara than 75% ol the stream reach s adequately shaded by vegetation.

4 = 50-75% of tha stream reach does not have adequate shading or the water lempevature is probably elevated by Irrigation,
3 = Approximately 25-50% of the stream does not have adequate shade.

0 = More than 75% of the streamn reach does not have adeguate shade by vegetation ar the water temparatura is probably
drastically altered by irigation, etc. -

L
Actual Scora: Potential Scone |

Commanis

Questien 14. Algae growth / Nutrients
6 = Algas not apparent. Rocks are sippery.

4 = jn amall patches or along channel edge

2 = in large paiches or discontinuous mats

0 = Mals covar battorn (hyper enriched conditions) or plants not apparent e&nd rocks not slippery (e conditions)
WA = Mo water

Actual Scorac Potantial Scora:

Comments

EOAE wha
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Question 15. Surface oils, turbidity, salinization, precipitants on str! am bottom and/or v ater odar
G = nona

4 = Shght

2 = Moderate

0 = Extensive

M/A = Mo waler

Aciual Score; r Potential Scora:

Commeants

Question 16. Bactoria
4 = There are no known anthropogenic sowrces of bactaria
2 = Likely sources of bactaria are present. Wastewater or concentrated ivestock opoeralions are the most common Sources.

0 = Foediols are common of raw sewage is entering the stream

Actual Seore: = Potential Scora: &

Comments

Question 17. Macroinvertebrales
4 = The stream has a healthy and diverse community of macrolwenebrates. Stream riffles usually have an abundance of may

flies, caddis fes andfor stona flies,
2 = Tha stream is dominated by pollution tolerant taxa swch as fiy and midge larva.

0 = Macroinverobrales are rare or absant
N/A = Siream reach ks ephameral

T

Actual Scare: ] Paotential Score: |

Comments

T SRAF.d8
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Question 18. Irrigation Impacts (Assess during critical low flow periods or you may need (o inquire locally about this,
Evaluate ellects from de-watering or inter-basin transter of water.)

8 = There are no noticeable impacts {rom imgation
§ = Changas in flow resulting from imigation praclices ang noticeabls, hewever llows ane adequale o suppor agquatic

organisms.
4 = Flows support aguatic organisms, but habitat, especially riffles are drastically reduced or impacted,

2 = Tha flow is low enough to severely iImpair agualic organisms
0 = All of the waler has been divaried from fhe stream
M/A = Stream reach s ephemeral,

Actual Score: Potential Scone:

Comments

Question 19. Landuse activities — Sources

B = Londusa practices do nel appear to significantly impact water quality or tha riparian vegetation. Any impacts thal occur
appear 1o be natural.

& = Thare are some signs of impact from landuse activities such as grazing, drytand agriculiure, irigation, feediots, mining,
timber harvesting, urban, roads, efc.

4 = Impacts from landuse activities are cbvious and eeeur throughout most of tha siream reach. For exampla, thera arg
obvious signa ol human induced erosion, saline seeps or ovargrazing within the watershaed.

2 = Landuse impacls are signiicant and widespread, Visual chservation and photo docurmentation would provide
overwhelming evidence that tha stroam s impaired.

0 = Land use impacts are so intrusive that the stream has lost mes! of its natural teatures. The stream does nol appear io ba
capabla o support maost lems of aguatic life

Actual Score: /‘ Paotantial Score: 7
g -/.-
F A
Commsnts
Total Actual o Tatal Potential 1]
HATING Total x 100 g0
Polantial

COVERALL RATING otal MACS Actual + Total MT Supploment Actual) =100 ¥DIVAI

(Tatal NACS Potential + Total MT Supplemant Potential)

T5-100% = SUSTAINABLE
£0-76% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

HHAF wia
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ona Streams Page 15
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Figure 1.2 Rosgen's representation of longitudinal, cross sectional,
and plan views of major stream types. From Rosgen, 1996,
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TOTAL DISCHARGE:

Site Vish Coda:

fedl

: Staflon ID:

Waterbody:

Personnal:

o o [~ & o |& e |0 |=

L=}

=

fa

=
LS
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“dula

s R R

Page 1ol T

Comla Mg, #
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M12MFDBRO01

Date-

7/23/2003]

1

:30

Iﬁddle Fork Dearborn, Upstream near Roger's Pass

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope 0.0259
Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50 27|mm
Percentage of Fines (<2mm) %
Stream Type

Discharge 0.56 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 0.56 |cfs
Temperature, water 9.86|degree C
pH 8.38
Specific Conductance 0.241[mS/cm
Dissolved Oxygen 10.81|mg/L
Dissolved Oxygen, % Saturation 95.5|%
Turbidity 0.46|NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a 0.3|mg/m"3
Benthic Chlorophyll a 11.6|mg/m”3
Total Phosphorus, TP 0.033|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite 0.09{mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 16|score
PERCENT OF MAX SCORE 89(%
IMPAIRMENT CLASSIFICATION NON IMPAIRED
USE SUPPORT FULL SUPPORT

2 min
25'
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Appendix B Dearborn River TPA
M12MFDBR04 | Date- 7/23/2003 13:00
Idele Fork Dearborn, Below Ingersoﬁs Rd.
Bankfull Width 27.00|Ft
Mean Depth 0.65|Ft
Bnkfull X-sect area 17.60|Sq Ft
Width/Depth 41.42
Max Depth 1.69 |Ft
Flood prone width 123.70|Ft
Entrenchement Ratio 4.58
Water slope 0.0068
Channel Sinuosity
BEHI Index Score (adjusted)
BEH! Rating
Channel D50 27|mm
Percentage of Fines (<2mm) %
Stream Type C4
Discharge 5.98|cfs
Stream Reach Assessment Score (NRCS) 100| %
Stream Reach Assessment Score (MT adjusted) 99.3|%
Macroinvertabrate Habitat Assessment Score 86.9|%
Stream Reach Assessment Score (NRCS) Nonslmpalrefi, Fully
upporting
Stream Reach Assessment Score (MT adjusted)
. ) 2.75 min
Macroinvertabrate Habitat Assessment Score 40
Field Measurements of water chemistry
parameter value units
Flow 5.98|cfs
Temperature, water 18.59|degree C
pH 8.19
Specific Conductance 0.297|mS/cm
Dissolved Oxygen 9.64|mg/L
Dissolved Oxygen, % Saturation 102.9]%
Turbidity 1INTU
Lab Results from Field Samples
parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
\Water Column Chlorophyll a 2.1fmg/m"3 0.1
Benthic Chlorophyll a 34.9|mg/m*3 0.1
Total Phosphorus, TP 0.031|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
Macroinvertabrate Data Results
parameter value units
TOTAL SCORE (max =18) 11]score
PERCENT OF MAX SCORE 61|%
IMPAIRMENT CLASSIFICATION SLIGHT IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Appendix B Dearborn River TPA

M12MFDBR02 Date- 712312003| 14:15
Mddle Fork Dearborn, Downstream of Hwy 434

Bankfull Width 34.50 |Ft
Mean Depth 2.20|Ft
Bnkfull X-sect area Sq Ft
Width/Depth 15.68

Max Depth 2.40 |Ft
Flood prone width 72.50 |Ft
Entrenchement Ratio 2.10

Water slope 0.0074
Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50 27|mm
Percentage of Fines (<2mm) %
Stream Type B4c|almosta C
Discharge 5.94 |cfs

Stream Reach Assessment Score (NRCS) 85(%
Stream Reach Assessment Score (MT adjusted) 86.8|%
Macroinvertabrate Habitat Assessment Score 82.7

Non Impaired, Fully

Stream Reach Assessment Score (NRCS) Supporting, threatened

Stream Reach Assessment Score (MT adjusted)

. ) 1.75 min
Macroinvertabrate Habitat Assessment Score 25
Field Measurements of water chemistry

parameter value units
Flow 5.94 |cfs
Temperature, water 20.5|degree C
pH 8.27
Specific Conductance 0.311[mS/cm
Dissolved Oxygen 9.23|mg/L
Dissolved Oxygen, % Saturation 102.8|%
Turbidity 1.24[NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 1.3|mg/m*3 0.1
Benthic Chlorophyll a 14.7|mg/m"3 0.1
Total Phosphorus, TP 0.028|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 11]score
PERCENT OF MAX SCORE 61(%
IMPAIRMENT CLASSIFICATION SLIGHT IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Appendix B

Dearborn River TPA

BEHI Field Measures

BEHI Information

Parameter | Value Units
Slope 0.0074

Rod reading @ Upstream Edge of Water 6.08 feet Sinuousity
Rod reading @ Downstream Edge of Max Depth 2.40 feet
Water 9.18 feet Floodprone Height 4.80 feet
Stream Distance 420.00 feet Mean Depth 2.20 feet
Straightline Distance feet Bankfull Width 34.50 |feet
Left Edge of Bankfull 0.00 feet Floodplrone Width 72.50 feet
Right Edge of Bankfull 34.50 feet Bankfull Area ftr2
Rod reading @ Thalweg 4.80 feet FloodproneArea ft2
Rod reading @ Bankfull Depth 2.40 feet W/D Ratio 15.68
Rod reading @ Floodplain Depth 0.00 feet Cross Sectional Area 0.00 ft2
Left Edge of Floodprone depth 0.00 feet Entrenchment Ratio 2.10
Right Edge of Floodprone depth 72.50 feet
Bank Height feet
Bankfull Height 2.40|feet Bank Ht/Bankfull Ht 0.00
Root Depth feet Root Depth/Bank Ht
Root Density % Root Density %
Bank Angle Degrees Bank Angle degrees
Surface Protection % Surface Protection %
Velocity at thalweg ft/sec Velocity Gradient ft/sec/ft
Tape reading at thalweg feet Near Bank stress /
velocity at left bank ft/sec Mean Shear stress
tape reading at left bank feet Anb/A
Near bank stress
Mean shear stress
Near bank x-sectional area ftr2

M12MFDBR02 | Date- 7/23/2003 14:15

|Middle Fork Dearborn, Downstream of Hwy 434

82

Final Report



Appendix B Dearborn River TPA

M12MFDBRO1 Date- 6/19/2003| 15:20

mddle Fork Dearborn, Upstream near Roger's Pass

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope 0.0259

Channel Sinuosity
BEHI Index Score (adjusted)

BEHI Rating

Channel D50 27|mm
Percentage of Fines (<2mm) 15.24 %
Stream Type

Discharge 2.40 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score %

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 2.40 |cfs
Temperature, water 10.29|degree C
pH 8.4
Specific Conductance 0.2|mS/cm
Dissolved Oxygen 10.25{mg/L
Dissolved Oxygen, % Saturation 91({%
Turbidity 1.97(NTU

Lab Results from Field Samples

parameter value units RL

Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 0.6]mg/m*3 0.1
Benthic Chlorophyll a 9.2]mg/m*3 0.1
Total Phosphorus, TP 0.005|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite 0.04|mg/L 0.01
Total Nitrogen, TN mg/L
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 14 13.33 13.33
S 1.5]1-2 2 1.90 15.24
FG 3]2-4 4 3.81 19.05
FG 5]4-6 6 5.71 24.76
FG 7|6-8 4 3.81 28.57
MG 1018-12 10 9.52 38.10
MG 14112-16 4 3.81 41.90
CG 18]16-22 6 5.71 47.62
CG 27)22-32 7 6.67 54.29
CG 38.5]32-45 6 5.71 60.00
CG 54.5|45-64 10 9.52 69.52
SC 77]64-90 12 11.43 80.95
SC 109]90-128 5 4.76 85.71
MC 154]128-180 4 3.81 89.52
LC 218]180-256 4 3.81 93.33
LC 309]256-362 3 2.86 96.19
3 2.86 99.05
1 0.95 100.00
0.00 100.00
0.00 100.00
105 100.00 100.00

D50 particle size (mm) 22-32

% Fines (<2mm) 15.24

M12MFDBRO1 Date- 6/19/2003 15:20
[Middle Fork Dearborn, Upstream near Roger's Pass

Bottom Deposits Distribution Graph
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Appendix B Dearborn River TPA

M12MFDBR04 | Date- 6/19/2003| 12:30
mddle Fork Dearborn, Below Ingersoll's Rd.

Bankfull Width 27.00 |Ft
Mean Depth 0.65|Ft
Bnkfull X-sect area 17.60|Sq Ft
Width/Depth 41.42

Max Depth 1.69 |Ft
Flood prone width 123.70 | Ft
Entrenchement Ratio 4.58

Water slope 0.0068

Channel Sinuosity
BEHI Index Score (adjusted)

BEHI Rating

Channel D50 27{mm
Percentage of Fines (<2mm) 17.59 %
Stream Type

Discharge 13.58 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) 99.3|%
Macroinvertabrate Habitat Assessment Score %

Non Impaired, Fully

Stream Reach Assessment Score (NRCS) Supporting

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 13.58|cfs
Temperature, water 15.69|degree C
pH 8.11
Specific Conductance 0.246|mS/cm
Dissolved Oxygen 8.88|mg/L
Dissolved Oxygen, % Saturation 89.5]%
Turbidity 2.85|NTU

Lab Results from Field Samples

parameter value units RL

Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 0.6]mg/m*3 0.1
Benthic Chlorophyll a 16.8|mg/m”3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 19 17.59 17.59
S 1.5]1-2 0.00 17.59
FG 3]2-4 3 2.78 20.37
FG 5]4-6 7 6.48 26.85
FG 7]6-8 0.00 26.85
MG 10]8-12 5 4.63 31.48
MG 14]12-16 0.00 31.48
CG 18]16-22 7 6.48 37.96
CG 27)22-32 13 12.04 50.00
CG 38.5]32-45 12 11.11 61.11
CG 54.5]45-64 11 10.19 71.30
SC 77]64-90 14 12.96 84.26
SC 109]90-128 6 5.56 89.81
MC 154]128-180 6 5.56 95.37
LC 218] 180-256 0.00 95.37
LC 256-362 1 0.93 96.30
362-512 3 2.78 99.07
512-1024 1 0.93 100.00
1024-2048 0.00 100.00
0.00 100.00
108 100.00 100.00

D50 particle size (mm) 22-32

% Fines (<2mm) 17.59

M12MFDBRO04 Date- 6/19/2003 12:30
|Midd|e Fork Dearborn, Below Ingersoll's Rd.

Bottom Deposits Distribution Graph
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Appendix B Dearborn River TPA
Channel Cross Section
12.0
b ——s— Channel
) Water Surface
10.0 Bankiull Elevation
] — - —Floodprone Elevation
8.0
g ]
= 1
> 6.0
S 1
I 1 \ /
4.0
20 +
0.0
S N
O
Station (ft)
BEHI Field Measures
Parameter | Value Units
Rod reading @ Upstream Edge Slope 0.0068
of Water 460 |feet Sinuousity
Rod reading @ Downstream Max Depth 1.69 feet
Edge of Water 6.40 |[feet Floodprone Height 3.38 feet
Stream Distance 263.50 |feet Mean Depth 0.65 feet
Straightline Distance feet Bankfull Width 27.00 |feet
Left Edge of Bankfull 21.70 |feet Floodplrone Width 123.70 |feet
Right Edge of Bankfull 48.70 |feet Bankfull Area 17.60 |ft"2
Rod reading @ Thalweg 8.35 |feet FloodproneArea ft2
Rod reading @ Bankfull Depth 6.66 |[feet W/D Ratio 41.42
Rod reading @ Floodplain Depth 4.97  |feet Cross Sectional Area 17.60  |ft"2
Left Edge of Floodprone depth 14.30 |[feet Entrenchment Ratio 4.58
Right Edge of Floodprone depth 138.00 |feet
g Bank Height feet
= Bankfull Height feet Bank Ht/Bankfull Ht
= Root Depth feet Root Depth/Bank Ht
K] Root Density % Root Density %
f Bank Angle Degrees Bank Angle degrees
= Surface Protection % Surface Protection %
0
Velocity at thalweg ft/sec Velocity Gradient ft/sec/ft
Tape reading at thalweg feet Near Bank stress /
velocity at left bank ft/sec Mean Shear stress
tape reading at left bank feet Anb/A
Near bank stress
Mean shear stress
Near bank x-sectional area ft2
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Appendix B

Dearborn River TPA

M12MFDBR02 | Date- 6/19/2003| 9:30
|Middle Fork Dearborn, Downstream of Hwy 434
Bankfull Width 34.50 |Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth
Max Depth 2.40|Ft
Flood prone width 72.50 | Ft
Entrenchement Ratio 2.10
Water slope 0.0074
Channel Sinuosity
BEHI! Index Score (adjusted)
BEHI Rating
Channel D50 mm
Percentage of Fines (<2mm) 17.361%
Stream Type
Discharge 13.72|cfs
Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) 86.8]%
Macroinvertabrate Habitat Assessment Score %
Stream Reach Assessment Score (NRCS) S:popnolrrt?:;,lrtr:;:tu; :1)2 d
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry
parameter value units
Flow 13.72|cfs
Temperature, water 13.35|degree C
pH 8
Specific Conductance 0.208|mS/cm
Dissolved Oxygen 9.39]mg/L
Dissolved Oxygen, % Saturation 90.2]%
Turbidity 2.8|NTU
Lab Results from Field Samples
parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
\olatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 0.6]mg/m*3 0.1
Benthic Chlorophyll a 22.2|mg/m"3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) |Sum % Total Cum. Total
<1 14 11.57 11.57
S 1.5]1-2 7 5.79 17.36
FG 3]|2-4 5 4.13 21.49
FG 5]4-6 3 2.48 23.97
FG 7]6-8 3 2.48 26.45
MG 10]8-12 8 6.61 33.06
MG 14]12-16 9 7.44 40.50
CG 18]16-22 8 6.61 47.11
CG 27]22-32 19 15.70 62.81
CG 38.5]32-45 10 8.26 71.07
CG 54.5]45-64 11 9.09 80.17
SC 77]64-90 12 9.92 90.08
SC 109]90-128 6 4.96 95.04
MC 154]128-180 4 3.31 98.35
LC 218]180-256 2 1.65 100.00
LC 309]256-362 0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
0.00 100.00
121 100.00 100.00
D50 particle size (mm)
% Fines (<2mm) | 17.36
M12MFDBR02 Date- 6/19/2003 9:30
|Midd|e Fork Dearborn, Downstream of Hwy 434

Bottom Deposits Distribution Graph
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Appendix B

Dearborn River TPA

BEHI Field Measures

Parameter | Value Units
Rod reading @ Upstream Edge Slope 0.0074
of Water 6.08 |[feet Sinuousity
Rod reading @ Downstream Max Depth 2.40 feet
Edge of Water 9.18 |feet Floodprone Height 4.80 |feet
Stream Distance 420.00 |feet Mean Depth feet
Straightline Distance feet Bankfull Width 34.50 feet
Left Edge of Bankfull 0.00 |feet Floodplrone Width 72.50 |feet
Right Edge of Bankfull 34.50 |feet Bankfull Area ftA2
Rod reading @ Thalweg 4.80 |feet FloodproneArea ft2
Rod reading @ Bankfull Depth 2.40 |feet W/D Ratio
Rod reading @ Floodplain Depth 0.00 |feet Cross Sectional Area 0.00 ftA2
Left Edge of Floodprone depth 0.00 |feet Entrenchment Ratio 2.10
Right Edge of Floodprone depth 72.50 |feet
g Bank Height feet
] Bankfull Height feet Bank Ht/Bankfull Ht
E Root Depth feet Root Depth/Bank Ht
o Root Density % Root Density %
f Bank Angle Degrees Bank Angle degrees
E Surface Protection % Surface Protection %
(77]
Velocity at thalweg ft/sec Velocity Gradient ft/sec/ft
Tape reading at thalweg feet Near Bank stress /
velocity at left bank ft/sec Mean Shear stress
tape reading at left bank feet Anb/A
Near bank stress
Mean shear stress
Near bank x-sectional area ft"2
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Dearborn River TPA

Appendix B
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Dearborn River TPA

Appendix B
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Dearborn River TPA

Appendix B
211042
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Appendix B Dearborn River TPA
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Detarming befl or right repch have eroaksn: high |oh ank sdaughing;
side winile tacing wrosiom polential during  [§0-190% of banks have
downirsam. aigh M, srosion sars on
sidmbapes,
4. ncorm: 210 | (L] i ] Lo |
Lam Side = -
. Average! !
: Coetafiofill’
Right Side f
Cronr 50% of the stresmbank surlsces|70-604 of Ihe 53, 70% wil tha Lexa tFan 0% of ihe
Gibvarue by wtabillring vaguist 2 i e el PR
7. Bank Vegetaiien vegitithve disruption mbnimal of Aol fcovered by vegeist if 11 e gLt Ty vegrision;
Protection [scors esth | e simost il plants aliowss 10 | disnplion evident, bt (disruplion obious: ‘wxtansive disraption of
bank) NOTE: redece |0 oty not affecting Full plast |patches of bare soil or | vegetatios; vegetation
wdain hae snnual Erops Dot polenlisd o sny  |cheualy crepped removed 10 7 isches of
& weeds which do st preat exleny; more thfi  |wwgetafion common: bisd |beas
Fald poll well jog. ane-patf of p ial pi I} [
B ped). heighl Evident wlan] halyhl remasning.
|7 seare 50 =f &2 [T [
LM Side -—? o
Avrrage:
Cormmanty:
Right Side -:i'
WidTh ol vegelaled e = 100 (eat, N of wegetated sane [Width of vegelaled sane | VO Of regatated tone
L Veguiaiad Tens Width 32-100 leel. 13-30 feat. <10 lpwl.
Ieeaiy nieh aicke)
I mcore: B0 [ 35 [E]
Laft Sl = "?
/ Avarage:
= Commamt
Right Side }J
TOTAL SCORE: Score compared to maximum possible:
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214092

MACROINVERTEERATE HABITAT ASSESSMENT FIELD FORM RIFFLE/RUN PREVALENCE
e P ) Site viant Code: L1 - 0 |
waterbody: ool b she: Mlid Sh-DBIE 08,
Personngl;
CSBITAT OPTIMAL SUB-OPTIMAL | MARGINAL POOR
PARAMETER S =
Wall-developed nifie; (i ga wide  (Aolle 8s wice a0 siresm | Reduged nith area trat Haltlus virhaally nom-
o wiream & axntencs bvo Himes width Bl bengis laae then we | rsl ok wide as stream  |esisisnt
af ptream, Ebverd wyifith, E a3 megih eas than beog
‘1A, Riffle Deweloprnant
LA, ncare 310 -8 8 8-3
Camments:
Diversa a i by El divarns with F i e d by [k Tine grawsd,
‘cabbile. abrarilant cobbls, hud bedroch, bouldemn, aan, 4l or bedrock
1B, Beniier SubsrEs Eacmack, boulders, fing b:hmm mubtrae.
Javel, o mand pruvaloed,
CRTT - 310 [ 2] 35 a2
Eommanty; L:."‘" L Oitaels
Dravel, cobtie, of booider particles | Gravel, cobide, or | Grawel, cubble, or Gravel, cobbile, or
are bt B-25% dedl by Eculder particles are boukier pariicies are EeDulder particles ans
1 fine yadi iF Iruy cras b beeswrn 39-50 % bareeen TN crear TA% surtousded by
6.5 mm [ 257, wurrgwnded by fine wurraunded by fne Fisi imdiment,
wedimenL.
SEOFE s 1E-35 11.74 =10 .4
Comments; oera b L
Crancal sferalices sheant o Snim &b i e fanks shoted with
mirimal GiTedm patlern apparently inf present, wssally in s |present on both basks;  |galion ar coment; ot
bzl atate, of eronaing, eic. 40-BEr &l e utream B of the stream reach
1. Charse Averstion Ewidence sl paid reach ch Hwd & b & ik
{channalizaticn, aftwrationy (Belets pasl  |disruphed.
wirmkghiening, diedging, 20 yuars) smay be resant,
wihar aferationa) Bt more recent ehanned
aHaration by med present.
Lacors: |4 1628 1115 B10 [
Cammenty
Littlm gor v mnlargeesint of bard L newincreabe i |(Moderabe Seponition of  [Heavy depoaita of fine
lmad Eham 4% of the bottom sMerted | bar bormation, mosily new graved, cosme sand  |materisl, increased bar
by SrSamaiil e o itien, from cbire grivsl; 5 on ofd & sew bata; 35 |development] maes ihan
20% of the bomom 20'% of the baom 40'% ol = bottom
dMected; stight affected; vockamand hanging begquentiy;
A4 Lathment Depositen dasnaition in pooi et 0 obuiructlone, ponis simodl aSient Sus
CONSWICT, & benda; |10 tubatantisl sedimant
inte st
posdl pravanaL
. A I 1520 1145 §-10 [X]
Commpngy.

Final Report

99



Appendix B

Dearborn River TPA

Wratsr fils baseliow channel; minlmal Water fils, > T5% of tha
[

Weabar hile IT5-TH% of e

Wy lite watsr

scoies for srnusl eteps

o potgetisl io any

Chomaiy

el B 1 i | < 250 . ehaaaned
5. Chihnel Flow Siabes nmlld- £ Y z h:‘m"::::;'m .: i
sxposed. liasiied pools. N
13, sconr 1528 1145 (%] 0-5
Commenta:
[Faris slabie; o0 Fvaenca of 1oSion| Modarasrly stibh; . ¥ Unalatsie; masy eroded
E et Bank tailure; Niile sppareng infregeent, small areas all moderate bequency & areas; “raw” arean
0. Bank FEASSR | imntial fod huture moatly healed  else of wreaioeal swes:  (eequent slong stresght
mazh Bank) MOTE: aver, p by A0% of Banks n wecbang & bends;
Eitasming Wfl of fight tnech harve erealon; high |cbviows bank sleughing:
sty while leting erosion potentlal tating (B5-100% of hanks huve
e EIFEam. high N, wrcaiza scar on
sitralogy
Ve sron: o ey Bl (¥ ] 3.4 3
Laft Sidw )
Rverage:
|Commanty
Right Site “
Dver 30% of the sireambank sUMacEs 10-50% of the S0-T0% of tha Leus thin 50% ol the
& i cavered by saabilizing Lt i, T b ! surlates
T, Bank ¥og gitative disruption imal or nat d 1 ;  |covered in vep 4 by wep c
Protection (sotr S8 |0 ingny: simont all plants sticwrd 10 |diisption evidest, byt [@aruption obviom; wabansive diaruplion ol
bank} NOTE: pecducs ooy natuaatty, not affectng full plant | pabches of Bare woil e |wegetation; wegetation

oved jo § inchas oe

|k versdn winich do nod @iEEL entenl] move Lhan | vegeisiion common; bess |ess
feaid sl wall (w5 one-hall of poleniisd ph ehe-hall of p i
mfdfremed). it evidank plant Peighd reimesning.
[T, st (1] 510 (£ ] 34 [ B
Lok Gida
Avntage
Commanty:
Right Side
Wity of vegatabad rone > 100 lesl Widih of wegrisied tone |Widih of vegetated zona [WaSth of vegetated sohe
& Vagsmied Dons Widsh 35-100 feet. 1033 feail 13 Fawl.
Iecnme wach wioe)
(A mcore: £ 318 [ ] 33 B3
Lah Sice
Areragr:
Com=anis
Flighd Side e sy 4 e I
T
TOTAL SCORE: Score compared to maximum possible:
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H EIRRRF
MACROINVERTEBRATE HABITAT ASSESSMENT FIELD FORM RIFFLE/RUN PREVALENCE
e B [ oy Site Vislt Code: | o
Waiarbody: & Lol Demiteion 0y T R T Y a0 o T
P e B AL TEn B, ey, WS
HABITAT
OPTIMAL SUB-OPTIMAL MARGINAL
PARAMETER PO
Titd-drvriaped niie; e 53 e |FUTe &5 wiSe a5 stream |FROwced rifee area that Rilfirs wartzally man-
ma atrwien L antends bes Umel eldih (Bt length leis than fes  |= nof as wide an sleam | ecisieni
of atfeiem lifmas widif & it3 lergth ieas than Bwo,
1A Rilfle Duvelopement
1A Saore = Sl L] 35 L=
Commants
Drarss E By 8 divasia with |3 i By | Pt prwvel,
cabble | ¥undant cobble, but bailrook, boilders, sand, |sasd silt, of bedsock
10, Banthic Substieis ‘Bedreck, boulders, fine  for wif cobbls present,  (substats,
i, o Sand peavalent
1. ncora: i, 1 [T 3.4 X
Commenis: i L £ obbole
Dawvel, pibble, or Doulder panicies  |Gowwel, cobble, or Gravel, cobbie, oF Gerwval, cobble, of
are Between 0-25% asirounded by |boolder pariicles s luar particies sm Eaulder pamcles are
3 Emisddedk fieee seciimant |partiches leas an  |Batwren 25-50 % wen $270% cvar T5% surrunded by
B35 mm [.T57]) surrassded iy fine surrounsded by fing Firsl Samairil
nertimant mediment.
oo | A6-20 1314 Bt [T)
Comeants: Ll e ¥
V]
Chisral Beralbenn ibsent of Soma cE M mmbank Tanis shared with
miinimal gtrwam patiern sppEmrentty infpresesd, sty in Sress | present on bth Danks; | gabion of eement; over
Futuial slsbe o etounings. wkc. A0-80% of the wirsam B0 of the stream rmach
1. Ehannel Altsrabics Evidemee bf past raach chanmslized & hannalized & B
femenneliaaiion, altpraticen [Befom past | disrupded.
atrmighinning, dmedging I8 yEEn| My Be Feanl,
oEhed allarebong] hist magre recent chanms
teferalion m not presed,
Cwenrm LA [T 1115 (&) .3
Comasgais
Litle o s ankargemedd of bam L Same new INCrEsLE Moderaie deposition of | Heavy depadils ol fine
lmas Ehis 5% of The botam affectsd  |Bas lormasion, moully narw ravel, coarps sand | matesial, Incressed b
by sacmant deposition Proem gomrse gravel; 8- |on old B new Barac 35-  [dewelopment; mors than
A0% ol the bonom S0% of tha bomsm S0 of B BoSam
affactsd; slight sHected. sedment | Eranaging fregquently;
A Sadewesl Desoiion dupaaition in pools. depnslie ai obatrutidons, |pou's slmost slbmant dus
consinclicr, & hends; 10 substendisl pedimeal
4 o b
pooks previiesL
L scoem! 120 11:15 &10 B-3
Commaia’
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‘Watnr fill 3 Wikler fita > 73% of the  [Waier Bl 25-75% of the Very litma walnr in
armeuni of ot i Eanellow ehannal; € 39% |basal) P riffle hi f, b i iy
4. Channel Flow State PR atr maly = e inrd
[exposed, axposed. oy,
|5 score: 1620 [IETY &0 [ =
Commants: s o
Banks stable; no evatance of erosion|Moderatesy slaks; Twana b him; ST T—
o |of bank Failury; litile sppanent Infrequant, small srass of{modersss equancy &  |aress: “raw”™ Breas
& Bank gl ak fawr future p ian mostty hexbed  sice of eroalonal arean: | irequeel slosy straigh
wach bank) NOTE: v, up b2 0% of banka in  |sections & besds:
Dwinrmine kit or right resch havs erosion; high |sbvious hank sloughing:
widy while lazing eroalon potendial during  |B0-100% of banks have
drownaiream. High Newe, ErOSEan SCam on
|sidesiopes.
|5 score: ) (3T [T 35 %]
Lef Side
— Aviiuge:
Right Side o ' H L i
Creer 30% of Dhe aireamban sartsces, T8.50% of $3.10% o the Luws than 5% ol The
bl by retmtr o B bt
T Bank Vegatalion  {ootanve disraption minimal ornot [covsred by vegetation:  |caversd In vegetation; arvered by vigetation;
{won aach A abemoat all plants allcwsd o |disruplicn evident, but  Jdishnplion obrioss: b v e SV ruplion o
bank) MOTE: teduce |10 namurstly, not aflecting full planl [ paiches of bae sail ar | wegelation; wegetation
nEcaes lor Ennual crogs growEh pobentisl io any | cheasly cropg il 1o 2 inches or
& wreds which do nal freal extand; mose than  [vegeinlics comman; s |
Pl 500l el . ana-hall of p | piwntthen ore-half of R
snapwssd). g wvident #lant height remaining
A | w10 [T 2.5 0.2
Latt Zide .| Average:
Comem gy -
Right Jace |
Widih of vegeisted 2one > 100 fest  [Whith of wwgatated 200 [Widih ol vegetsted tome Wil of vigetatad 7ons
0, Wepeinied Tone Width 20100 hewt. 10-28 feet. < 0 lnel
facmre mach side)
I acen: ] 18 [T 34 [X]
'‘Laht Side !
Amrags:
|Gty
g Side |
TOTAL SCORE: Score compared 1o maximum possible:
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TOTAL DISCHARGE:
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Rardized 12003 DAMA
SUBSTRATE DEQ/MDM

Date: ! Site Visit Code:

Waterbody: | ' STORET Station ID: | | )

Persannel; i

L PEBBLE C{ UNT

Riflle  [(Other)
Row 1D Particle Category  [Size (mm) _|Count  |Count Characterisiic Group: PEBL-CNT
Sum  [%of Total |Cum. Total

1 Silt / Clay <1 - 0.00%
2 {sand 1-2 ‘- 0.00% |
3 Very Fine 2-4 VI E 0.00%
4 Fina #-ui |5 0.00%
5 Fina G=8 : “L: 0008
& Medium 9| 8.12 e 0.00%]
7 Modium % 1216 =9 0.00%
8 Coarse 2 15-2iz_'_ L) 0.00%
g Coarse _E-Sé ; a 0.00%:
10 Very Coarse _;:_2-1-;-: = 0.00%
11 Very Coarse H-GII i n.m;aa
12 Small e sa-w;:_ = 0.00%
13 Small = muizg'l . 0.00%
14 Large E 128-180 |* 0.00%
15 Large 180 - 256 ""' 0.00%)]
16 Small 256-362 | * 0.00%
17 Small E:’ 362 - 512 :* 0.00%
18 |Medium E s12-1024 | 0.00%
17 Large 8 1024 - 2048 0.00%
20 Bedrock > 2048 0.00%
21 Total # Samples ] 0 0.00%

Pebble Count Data Entry Form
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Farvision 32003
Stream Reach Assessment Form
sonin: VA5 DEALO Date: (755 ShaVisit Cose: __ (0 (1 )¢
Waterbody: AL Feach Length:
Waterbody Seq IDx Persannel:

Station 1D's on reach:

Question 1, Stream Inclsement:

A = channel stabla, no active downcutting occurring; old dewncutting apparent but 8 new, stable riparian area has formed within
1he incised channel. Thera is perenninl fparian vegetation will established in the riparian arca. (Stage 1 and 5, Schumm's
modal)

& = channel has evidence of old downcutting that has begun stabilizing, vegoiation s beginning to establish, even at the base of
the talling bands, solid disturbance avidenl. (Stagn 4).

4 = small headcul, in early siage, is present. Immediate action may prevant furthar degradation (eary Stage 2).

2 = unsiable, channal incised, actively widening, limited new riparian areadloodpiain, floodplain not wall vegetated. Thae
wixgetation thal & presant is mainly pianoer species. Bank fallura is common, {Stage 3)

0 = channel deeply incised, resembling a gully, lithe or na riparian area, aclive downcutting ks clearly occurring. Only cccaslional
or rara {iood events accass the flood plain. Tribularies will atso exhibit downcultingheadouts. (Stage 2)

The presence of active headeuts shewld nearly always keep the stream reach from being rated susiainabla,

Actual Score: % Potential Score___ -

Commanis

Question 2, Percent of Streambanks with Active Lateral Cutting:
& = the lsteral bank erosion is in balance with the stream and its sefting
4 = there is a minimal amount of active lateral bank aroSon GCCUmng
2 = thare is a moderate amount of active lataral bank erosion occurting
0 = there is excessiva latoral Bank arosion occurring i
Actual Score: & Potential Score;

Commeants

Question 3, The Stream is in Balapce with the Water and Sediment Being Supplied by the Watershed:

& = the stream exhibits no excess sedimentbedioad deposition, sediment occurs on point bars and othar locations as would be
expected in a stable, dynamic system

4 = sadimant clogged gravel's are apparent in riffles or pools, or other evidence of excess sediment apparant

2 = mid-channel bars are common
0 = siream ks braided (except ru?n/luu:mg.nI octurring bralded systemns), having at least 3 active channals

Aciual Scora: L& Patantial Score: L

Comments
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Question 4, Sufficient Soil Present to Hold Water and Act as a Rooting Medium:

3 = mone than 85% of e riparian area with sufficient soil 1o hold water and act as a rooling medium
2 = 5% to'35% of the riparian area with sufficient sol to hold water and act as a reoting medium

1 = 35% 10"35% of the riparian area with sufficient soil to hold water and act as a reoting medium

0 = 35% or lesa of the riparian anea with sufficient sod bo hold water and 5ct as 8 rosting medium

Aciual Scora: Potential Scong:

Comments

Guestion 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for stability
ratin_s for most riparian, and other, species)

& = more than B0% of the straambank comprised of plant species with deep, binding rool massos

4 = B0%% 1o BO™ of tha streambank comprised of plant spocias with deep, binding root masses

2 = 0% 1o B0 of the streambank comprised of plant spocies with deep binding oot masses

0 = less than 30% of the streambank comprised of plant spacies with deep binding rool masses

i

Actual Score: & Potential Score: F

Caornrmeants

Question &, Weeds :

3 = Mo noxious weeds are prosent

2 = 0-1% of the riparian area has noxious weeds

1 = 1%-5% of the riparian arsa has noxlous weeds
0 = over 5% of the riparian area has noxious weods

Actual Scorae: : Potential Score:

Commanis

Guestion 7, O turbance-Caused Undesirable Plants:
3 = 1% or less of the riparian area has undesirable plants
2 = 1%-5% of the riparian area has undesimble plants

1 = 5%-10% of the riparian arca has undesirable plants
0 = over 10% of the riparian area has undesirable plants

Actual Score: B Potantial Score;

Comments

A ke
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Question 8, Woody Species Establishment and Regeneration: [Mote: Skip this question if the riparian area has no
patential for woody species)
8 = gll age classes of nalive woody riparian species present (see table, Fig 2)

& = one age class of native woody riparian species clearly absant, all others well represented. For sites with potential for trees
and shrubs, thers may be ona age class of each absenl. Cfien, i will be the middle age group(s) that is (arse) lacking. Having
mature individuals and a young age class prosent indicate potential for recavery.

4 = two age classes of native rparian shrubs andfor two age classes of riparian trees clearly absem, other(s) well represented,
or the stand is comprised of mainty mature, decadent or dead plants

2 = disturbance induced, (Le., lacultative, facullative upland species such as rase, or snowbermy) of non-fparian species
dominate. Re-ovaluate Question 1, incisemant, if this has happenaed,

0 = some woody species present [>10% cover), but herbacecus species dominate (at this point, tho site patential should be re-
evaluated to ensure that i has polential for woody vegetation). OR, the sile has at least 5% cover of Russian ofive andfor salt

cadar

Actual Score: __ ¢ Potonfial Scom %

Comments

Question 9, Utilization of Trees and Shrubs: (Note: Skip this question if tha riparian area has no potential for woody
Speckes)

4 = 0-5% of the available second year and clder stems ane browsed

3 = 5%-25% of (he available second year and older stems ane browsed

2 = D59-500% of tha available second year and older stems are browsed.

1 = mare than 50% of the available second year and older stems ane browsed, Many of the shrubs have either a “clubbed”
growih form, or thay are high-Ened or umbralla shaped.

0 = there is noticenble uge {10% or mone) of unpalatable and normally unused woody species.
!

Actual Score: -_’r’r Polential Score: %/

Comments

Guestion 10, Riparfan/Wetland Vegetative Cover in the Riparian Area/Floodplain and Streambank:
8 = B5% of mare of the riparian/wetiand plant cover has a stabifity raling = 6

6 = T5%-85% of the rparanfwetland plant cover has a stability rafing z 8

4 = B5%-75% of the riparisn/wetland plant cover has a stability rating = 6

2 = 55%-65% of the ripafaniwetland piant cover has a slabiity rating = &

0 = lass than 55% of the rpardaniwetland plant cover has & stability rating = &

7

&
Actual Score: & Potential Scora:

Comments

SRAF xin
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Dearborn River TPA

Question 11, Riparian Area/Floedplaln Characteristics are Adequale 1o Dissipate Energy and Trap Sediment.

& = active llood or averflow channels, large rock, o woody material present and adequate 1o dissipate energy and Irap

sediment. There is Bitle surface srosion and no evidence of long, confineous erosional areas on fleodplainfriparian area or
stroambank. Thare are no headcuts where sliher overland Now andisr flocd channel flows retum to the main channel,

4 w rock andior woody material s present, but generally of insulficient size to dissipate energy. Some sedimeant trapping

pecurring. Occasional evidence of surdace erosion. Generally not severe enough to have developed channals.

2 = Inadequate rock andor woody material available for dissipation of enangy or sediment trapping. Thara is surface arosion
{scouring) and cceasional headcuts where overland flows or fleod channel flows return to the main channel.

0 = riparian areafloodplain lacking
material suitable for energy dissipal

any of these aftributes: 1jadequate flood or overflow channels, 2} large rock, or 3) woody
jon and sediment trapping, Erosional areas are long and confinucus. Lacking vegetation ar

subsirate matarals adequate 1o resist further erosion. Surface orasion Is obvious on the floodpiain'riparian area. Headculs are
present that have the potential to creafe meandar cut-offs,

Actual Score:

Commanmts

QUESTION 1:
QUESTION 2
QUESTION
QUESTION 4:
QUESTION 5:
QUESTION &
QUESTION T:
QUESTION &
QUESTION &

QUESTION 10:
QUESTION 11:

Patential Score for most Bedrock or Boulder straams

Podential Score for most low enargy “E” stroams

AATING: =

Potential Scone: =
SUMMARY
Potential
Actual Score  Possible Points Score
Stream ncisemant 4] 0.2.4,6.8 ]
Lateral Cutting 0 0,246 1]
Stream Balance 1] 0,2.4,6 1]
Sulficient Sail i NA, D1, 2,3 0
Rootmass i NA, 0,2, 4,6 ]
Weeds 1] 01,23 1]
Undasirable Plants o 01,23 "]
Woody Specles Establishmant ['] NA D 2 4,68 [¥
Browse Uitilization [1] A 0.1,23.4 i
AiparanWeltland Vegetative Cover = [i] WA D2 4,68 [i]
mﬂnmmmmmumm* [+] MNA D2 4,6 1]
Total 4] 61 o
1] (32) o
[questions 1, 2, 3, 6, 7, 11)
] (49) o
{questions 1 -7, 10, 11} Ll
¥ 100 = % rating A0V
Potential Score
#80-100% = SUSTAINABLE
50-80% = AT RISK
LESS THAN 509 = NOT SUSTAINABLE
* Only in cartain, specific situations can both of these receive an “NA”
SRAF wds
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Appendix B Dearborn River TPA

Montana Department of Environmental Quality Supplemental Questions

The score for thesa questions doas not have an effact on tha rating above,
Mole: Answars io these guestions must consider the potential of the stream.

Ouestion 12. Fisheries Habitat / Stream Complexity Note: the answers 1o guestion 12 will be averaged

12a. Adult and Juvenlle HoldingEscape Cover
B = Abundant deep pools, woody debris, overhanging vegetation, boulders, root wads, undercul banks andfor aquatic

& = Fish habitat is common (see abova).
4 = Fish habitat is noticeably reduced. Most pools are shallow andfor w! ody debris, undencut banks, everhanging vegetation,
boulders, root wads and/or agquatic vegetation are of limited supply,
2 = Pocils and kabitat features are sparse or non-axistent or thare ara fish barders.
0 = There is not enough water to support a fishery
MiA = Stream would not suppart fish under natural conditions
Actual Scon: Polential Scora; [
|

Comimants

L
)
e
1
i
-
!

12b. Habilat Complexity
& = A mixture of juyenile and adult cover types i present. High flow juvenile and adult refuglia are present.

2 w Primarily adult or juvenile cover fypes arg present. High flow refugia are reduced.
0 = High llow refugia are lecking.

M/A = Stream would not support fish wnder natural conditions

Actual Score: = Potantial Score: =

Commants

12c. Spawning Habitat (salmonid streams only)
B = Arpal extent of spawning substrate, morphology of spawning areas, and composilion of spawning subsirate are axcellent.

4 = Areal extent of spawning subsirate, morphology of spawning areas, andfor quality of spawning substrate reduced.

0 = Areal extent of spawning substrate, morphology of epawning aress, andfor quality of spawning subsirate greatly reduced,
M/A = Siream would mot support fish under natural canditions.

Actual Score: 7 Potentisl Score:__"_

SRAF afx

=
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Appendix B Dearborn River TPA

12d. Fish Passsage
8 = No potential fish passage bamiers appansnt.

0 = Potential fish passage barriars present.
MIA = Straam would not support fish under natural conditions.
Actual Scona: Paotenlial Score:

Commants

12e. Entrainment
8 = Entrainment of fish into water diversions not an issue,

4 = Enfrainment of fish into water diversions may be a moderale issus,
0 = Entrainment of fish into water diversions may be & major issup.
53 Polential Scote: &

Aphunl Scorad

Comments

12a-a Avg. Score  Actual Score 0 Potential Scora o

Question 13. Solar Radiation
& = Moro than 75% of the straam reach is adequately shaded by vegetation.

4 = 50-T5% of the siream reach does not have adequate shading or the watar lemperalurs s probably elevatad by imigation,
/3. Approximately 25-50% of the stream does not have adequate shade,

0 = More than 75% ol the stream reach does not hive adequate shade by vegetation or the waler lemperaiure is probably

drastically allered by irigation, etc.

Actunl Score: : Potantial Score: /

Comments

Guestion 14, Algae growth / Nutrients

& = Algas not apparent. Rocks are shppery.

4 = in small patches or along channel edge

2 = In large palches or discontinuous mats

0 = Mats ecver botiom (hyper anriched conditions) or pignts nof apparant and rocks not slippen (foxic condifions)

M = Mo water

Actual Scone: L Potential Score: =

Commants

EOAE wie
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Appendix B Dearborn River TPA

Questlon 15. Surface oils, turbidity, salinization, precipitants on stream bottom andfor water odor
& = nona

4 = Shght

2 = Modorate

0 = Exfenshe

MN/A = Mo waler

Actunl Scone: ___ 7 Potential Score:

Comments

Cuestion 16. Bacteria
4 = Thene are no known anth: - pogenic sources of bactera
2 = Likaly sources of bacteria - ra present. Wastowater or concentrated ivestock oparafions are the most comman sources.

0 = Feodliots are common of ﬂ.'-}.sewaga ks entering the stream

'l i
Actual Seone: i Polential Score: rd

Comments

Question 17. Macroinveriobrates

4 = The stream has a healthy and diverse community of macroinvertebrates. Stream riffles usually have an abundance of may
lias, caddis fles andfor stone Mes,

2 = The stream s domanated by pollution toferant taxa such as fy and midge ana.

0 = Macroinvenobraies are rane or absen
MNiA = Siream reach is ephemaral

L 74

Actual Scone: Patantial Scone: I

Commants

T SRAF xis
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Appendix B Dearborn River TPA

Question 18, Irrigation impacts (Assess during critical low flow periods or you may need 1o inguire locally about this.
Evahsale offects from de-watering or intar-bagin transfer of water.)

§ = Thers are no noticeabla impacts from irmgation
£ = Changes in flow resulting from irrigation practices are noticeable, however llows are adequate o support aguatic

organams.
4 = Flows support aquatic organisms, but habitat, especially rifiles are drastically reduced or impacted.

2 = The fiow s low enough to sevarely impair aquatic organismes
0 = &ll of the water has been diverted from the stream
M/A = Stream reach is ephemeral.

Actual Score; Potantial Score:

Question 18, Landuse activities — Sources

8 = Landuse practices da nol appear o significantly impact water guality or the ripatian vegetation. Any impacts that cccur
appear to be natural

& = There are some signs of Impact from landuse activities such as grazing, dryland agriculture, irrigation, feediots, mining,
timber harvesting, urban, roads, otc.

4 = Impacts from landuse activilies are obvious and occur throughout most of the stream reach. Forexample, thote are
obvious signs of human induced erogion, saline spops or overgrazing within the watershed.

2 w Landuse impacts are significant and widespread. Visual obsarvation and pholo decumentation would provide
averwhalming evidence that the stream is impaired.

0 = Land use impacts are so infrusive that the stream has lost most of its natural foatures. The stream does not appear 1o be
capable to support most forms of aquatic life

Acthual Score: e Potantial Scora: __~
/ &
. 1}; = = :
& frnents sahalls
Tolal Actuzl o TotalPotential ____ 0
RATING Todal ] 100 #DIviol
Podantial
{Total NRCS Acheal + Totad MT Su nt Actual =100 oAl

OVERALL RATING
(Tolal NRCS Potentlal + Total MT Supplement Potantial)

75-100% = SUSTAINABLE
50-75% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

SEAE e
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Appendix B
Aervisad 22003 DA
SUBSTRATE DEC/MDM
Date: £/te Visit Code:
Waterbody: fotk ok STOI ET Station ID:
Personnel: ' n |
[ PEBBLE COUNT
Rilfle  |(Other)
Row ID Particle Calegory Size (mm) |Count Count Characteristic Group: PEBL-CNT
Sum % ol Total  |Cum. Total
1 St / Clay <1 ek 0 0.00%
2 Sand 1-2 |HA ] 0.00%
3 Very Fine 2-4 IT 0 0.00%
4 |Fine 48 v 0 0.00%
5 Fine 6-8 : 1] 0.00%
& Medium 8-12 ) a 0.00%]
7 Medium =| 12-18 2R 0 um%l
8 Coarse %l sz |W:T ] 0.00%,
[ Coarse 22.32 | 0 0.00%
10 Very Coarse 32-45 “ 0 0.00%;
1 \ery Coarse a5-84 B - 0 0.00%|
12 Small ss-90 | ] [ 0.00%
13 Small 3 90-128 |F - o 0.00%
14 Large 8| 128-180 : 0 0.00%
15 Large 180 - 256 ' o 0.00%
16 Small 256 - 362 ) 0 0.00%
17 Small 2| 362-512 . 0 0.00%
18 Medium 2 512 - 1024 0 0.00%
19 Large 8 1024 - 2048 0 0.00%,
20 Bedrock > 2048 0 0.00%
21 Total # Samples 0 (] 0 0.00%
/ Pabile Counlt Data Entry Form
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Appendix B
Pearvizlon 372003
Stream Reach Assessment Form
Station 10: - 108 pate: - | 1-05  swevistCode: _107-U 1|
Waterbody:  “ruchiy B0l e etboon s ilenes Reach Length:
Waterbody Seg |D: Personnat: || . Alde [Amoinean

Siation 1D's on reach:

Question 1, Stream Incisement:

§ = channel statde, no active downcutting eccurring; okd downcutfing apparent but & new, stabla riparan area has formed within
tha incised channe!, Thera i perannial riparian vegetation will established in the riparan area. (Stage 1 and 5, Schumm's
mocdel)

& = channel has evidence of old downcutting thal has begun stabifizing, vegetation is beginning lo estabiish, aven at the base of
the Tafling bands, so8d disturbance evident. (Stage 4).

4 = small headeut, In early stage, is presant. Immediate action may pravent lurther degradation {oary Stage 2).

2 = unstable, channal incised, actively widening, limited new riparian areaTioodplain, floodplain not well vegetated. The
vegetatian that is present is mainly planeer species. Bank fallure is commorn. (Stage 3}

0 = channel deegly incised, resembling a gully, lile or o riparian area, active downcutting is clearly occuring. Only cocasicnal
ar rare llood evenls access the Nood plain, Tributaries will also exhibit downcuttingheadeuts. (Stage 2)

The presance of active feadeuts should neary avways keep the siream reach frowm beaing rated sustainabla.

Actual Score: #-{ Potantial Score: -4

Commants

Question 2, Percent of Streambanks with Active Lateral Cutting:
& = the laleml bank erosion is in batance with the stream and iis setting
4 = there is a minimal amount of active iveral bank eroslon occurring
2 = there is a moderate amount of activa kateral bank erosion occurring
0 = thers is excessive lateral bank enosion occurming ’

-}

Actual Score: I Potentlal Score: [

Comments

Guestion 3, The Stream is In Balance with the " fater and Sediment Being Supplied by the Watershed:
& = thi stream exhibits no excess sedimentbedios d deposition, sediment occurs on point bars and other locations as would be
expected in 8 stable, dynamic system
4 = sediment clogged gravel's are apparent in fillles er pools, or other evidence of excess sedimant appasent
2 = mid-channel bars are comman
0 = stream i6 braided (excapt naturally eccuiming bralded systermns), hq_nrlnn af least 3 active channals
5 Potential Score: &

CFi f L% A | e I & Perey der o
T

Actual Score:

Comments
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Question 4, Sufficlent Soil Present to Held Water and Act as a Rooting Medium:
2 = more than 853 of the fparan area with sutficient soil 1o hold water and act as a rooting medum

2 = 65% 1o B5% of the ripasian aren with sufficiant soil to hold water and act as a rooting medium
1 = 35% lo 65% of the riparian amsa with sufficient sail to hald water and act as a reoting medium
0 = 35% or less of the fparian area with sufficient scd to hold waler and act &s a rooling modem

Actual Score: Potantial Score:

Commeants

Question 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for stability
ratings for mest riparlan, and other, specles)

§ = more than 80% of the sireambank comprised of plant species with deep, binding rool masses

4 = B0% to B0% of tha strearmbank comprised of plant species with deep, binding reol masses

2 = 30% to 60% of tha streambank comprised of plant species with deep binding root masses

0 = less than 30% of the streambank comprised of plant species with deap binding root masses

Actual Score: oo Potential Score: S

e

Commants

Question 6, Weeds :

3 = No noodous weeds are present

2 = 0-1% of the riparian area has noxious weeds

1 = 1%-5% of the riparian anea has noxicus weeds

0 = over 5% of the riparian area has noxious weeds

Actual Scora: 7 Potential Score:
~ r -,

Commarnls

Question 7, Disturbance-Caused Undesirable Plants:
3= 1% or less of the riparian anea has undasirable plants
2 = 1%-5% of the riparian anea has wndesirable plants

1 = 59%-10% of the riparian area has undesirable plants
0 = over 10% of the riparian aréa has undesirable plants

Actual Score: Gl Polential Score:

Commens
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Question 8, Woody Species Establishment and Regeneration: (Mote: Skip this question if the ripadan area has no
potential for woody species)
8 = all age classes of native woody riparlan species present (see table, Fig 2)

& = one age class of native woody riparan species clearly absent, all others well representad. For sites with polential for trees
and shrubs, there may be one age class of each absent. Citen, § will be the middle age group(s) that is (are) lacking. Having

mature individuals and a young age class present indicate patential for recovery.

4 = two age clnsses of native riparian shrubs andfor two age classes of riparian Irees clearly absant, othar(s) well represented,
or the stand is comprisad of mainly mature, decadent or dead plants

2 = disturbance nduced, (Le., facultative, faculiative upland species such as rose, or snowberry) or non-riparian species
dominate. Re-svaluate Question 1, incisement, if this has happened.

0 = some weody species pre sent {>10% cover), but herbaceous species deminate (al this point, the site polential should be re-
evalzated to ensure that it has potential for woody vegetation), OR, the site has at least 5% cover of Russian olive and/for salt

cedar

e A r/
Actunl Score: " PolentialScore:_____ &
Comments

Guestion 8, Utilization of Trees and Shrubs: (Note: Skip this question If the riparian area has no potential for woody
species)

4 = 0-5% of tho available second year and clder stoms ang browsed

3 = 5%-25% of the available second year and older stems ane browsed

2 = 25%-50% of the available second year and older stems are browsad.

1 = mone than 50% of the avallable second year and older stems are browsed. Many of tha shrubs hava efther a “clubbed”
growth form, or they are high-ined or umbrella shaped.

0 = there I8 noticeable use [10% or mone) of unpatatable and nomally unesed woody Gpecias,

£

Actueal Score: Potential Scone:

Commants

Question 10, Riparian/Wetland Vegetative Cover in the Riparian Area/Floodplain and Streambank:
8 = B5% or more of the rparian’watiand plant cover has a stability rafing = &

B = 75%-85% of the riparan/weliand plamt cover has & stabsity rating = 6

4 = B5%-75% of the Aparianfwailand plani cover has a stability rating = 8

2 = B5%-65% of the riparian/welland plant cover has a stability rating = 6

0 = less than 55% of the rpanan’wetland plant cover has a stability rating > 6

&

Actual Score; £ Podential Scora:

Commeants
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Question 11, Riparian Area/Floodplaln Characteristics are Adequate to Dissipate Energy and Trap Sediment.

& = active flood or overlow channels, large rock, or woody materal present and adequate to dissipate anengy and trap
sadiment. There is little surface erosion and no evidence of long, confinuous erosional areas on floodplain/riparian area or
streambank. There are no headcuts whera aither ovedand flow andfor ficod channel flows return to the main channed.

4 = rack andfor woody material is present, but genarally of insuificient size to dissipate enorgy. Some sediment trapping
oecurring. Occasional evidence of surlace erosion. Generally nol severe encugh to have developed channals,

2 = inpdequate rock andior woody material avallable for dissipation of energy or sediment trapping. There is surlace erogion
{scouring} and occasional headouls whers overiand flows of Hlood channel flows retumn to the main channel.

0 = iparian araMloodplain lacking any of thesa aftributes: 1)adequate flood or overflow channels, 2 large reck, or 3) woody
matarial stitable for anangy dissipation and sediment rapping. Erosional areas are long and continuous. Lacking vegetation or
substrate materials adequate 1o resist further erosion, Surlace erosion is obvious on the flecdplain/riparian area. Headcuts are

present that have the polential o creata meander cut-offs.

Actual Score: — Potantial Scorea: -
Comments
SUMMARY
Polential
Actual Score  Possible Points Scora

QUESTION 1: Stream Incisament o 0.2488 [1]
QUESTION 2: Lateral Culting o 0,24 6 1]
CIUESTION 3 Stream Balance '] 0,2 4,6 [1]
QUESTION 4 Sufficient Sall 1] NAD 1,23 0
CQUESTION 5: Rootmass a A D2 4,6 [4]
CUESTION & Waoads 1] 0,1.23 7]
QUESTION T: Undaesirabie Plants [1] 0,123 [i]
QUESTION & Woody Species Establishment il WA D2 468 ]
QUESTION & Browse Utilization [i] N, 0,1,2,.3, 4 [7]
QUESTION 10: Riparisn/Wetland Vegetative Cover * 1] MNiA, 0,2 4,68 8 o
CIESTION 11: Riparian Area/Flocdplain Charactonstics * a Nid, 0,2 4, 6 [1]

Total 0 1 a
Patential Score for most Bedrock or Boubder streams 1] (32 i}

(questions 1, 2,3, 6, 7, 11)
Potential Score for most low energy "E” streams 0 [EE ] 4]
{questions 1 —7, 10, 11}
RATING: = Achunl Scong X 100 = % rating §D
Patential Score

BO-100% = SUSTAINABLE
50-80% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

* Only in cartain, specific stualions can bath of these recehme an "N/A®

SAAE wia
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Montana Department of Environmental Quality Supplemental Questions

The score lor thase questions does nol have an effect on the rating above,
Mote: Answers 1o these questions must consider the potential of the stream.

Gues!’on 12. Fisherles Habitat f Stream Complexity Note: the answars 1o question 12 will be averaged

12a. - dult and Juvenile Holding/Escape Cover
B = Abundant deep pools, woody debris, overhanging vegelation, boulders, root wads, undercut banks andlor aquatic

& = Fi.h habitat is common (see above).

4 = F!!h hahitat Is noticoably reduced. hMost pools ane shallow andfor woody debris, undercut banks, overhanging vegetation,
bould: s, root wads andlar aguatic vegetation are of Bmited supply.

2 = Pools and habiat features are sparss of non-edstant or thare ans fish barrers,

0 = There i nat enough water to support a fishary

WA = Stream would not support fish undar natural condilions
Actual Scora: f-z Potentlal Score:

Cammeants

12b. Habitat Complexity
& = A mixture of juvenile and adult cover fypes is presant. High flow juvenile and edult refugia are present.

3 = Primarily sdult or fuvenile cover types are present. High llow refugia are reduced.
0 = High llow refugla are lacking.

M/A = Stream would not support lish under natural conditions

Actual Score: o~ Potential Score: (]

Comments

12¢. Spawning Habitat (salmonid streams only)
B = Areal exient of spawning substrale, merphelogy of spawning areas, and composition of spawning substrale are excellent,

4 = Areal extent of spawning substrate, mophology of spawning areas, andfor quality of spawning substrate educed,

0 = Areal extent of spawning substrate, morphology of spawning areas, andfor quality of spawning substrate greatty reduced.
MR, = Siream would nol support fish undar nateral conditions. ’

Actual Score s Patential Scone: &~

5 ERAF wis
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12d. Fish Passsage
8 = Mo potential fish passage barriers apparsnt.

0 = Potential fish passage bariers presant.
MNIA = Stream would not support fish under natural conditions,

Actual Scong: ) Patential Score:

Commants

12e. Entrainment
g = Entrainmian of fish inlo water diversions not an issua.

4 = Entrainment of figh into water dversions may be a moderale issue.
0 = Enfrainment of fish into water diversions may be a majar issue.
L Patential Scone: T

Actuel Score:

Comments

12a-8 Avg. Score Actual Scode 0 Potential Scoma o

Questien 13. Solar Radiation

& = More than 75% of the stream reach ls adequately shaded by vegetation,

4 = 50-75% of tha stream reach does not have adequate shading or the water temparature is probably clovated by imigation,
3 = Approximalaly 25-50% cf the stream does nol have adequate shada.

0 = Mora than 75% of the stream reach doss not have adequate shade by vegetation or the waler lemperature is probakily
drastically aftered by imgation, atc.

Actual Score: = Paotontial Scora: -’u‘r
—r

Comments

Question 14. Algae growth ! Nutrients

& = Algae not apparent. Rocks are shppary.

4 = in small patches or along channel edge

2 = in large paiches or disconlinuous mats

0 = Mats cover batiom (hyper enriched conditions) of plants not apparent and rocks not slippery (texic condifions)

MA = No walter

Actual Score: Paotential Score:

Commans

L
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Question 15, Surface oils, turbidity, salinization, precipitanis on stream bottom andfor water odor
B = nang

4 = Slight

2 = Moderate

0 = Extensiva

WA = Mo waler

Actual Scora: Potential Scone:

Commaents

Question 16. Bacteria
4 = Thare ara no known anthropogenic sources of bactaria
2 = Likely sources of bacteria are present. Wastewater or concentratad livesiock cperations are the most COMMEn Sources.

0 = Feadiols arm commaon OF raw sewage is anlering the stream
Actual Score: Potantial Score: &

—_—

Commenls

Question 17. Macroinveriabrates
4 = Tha stroam has a healthy and diverse community of macroinveriebrates. Stream riffles usually have an abundance ol may

{Bes, caddis fies andfor stone files.
2 = The stream |s dominated by pellution lolerant 1axa such as fly and midge larva,

0 = Macroinvertabrates are rare or absent

N/A = Stream reach i ephemeral
Actual Score; =7, Patential Score:
Commenls

T SRAF xla
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Quastion 18, Irrigation impacts (Asscss during critical lew flow penods or you may need to inquire locally about this.
Evaluate elfects from do-walering of inter-basin imansher of water.)

B = There ara ne noticeable impacts from irgation

& = Changes In flow resulting from Imigation praclices are noticeabie, however flows ane adequate to support aquatic
ofganams.

4 = Flows support aquatic erganisms, bul habilat, especially riffies are drastically reduced or impacted.

2 = Tha flow is low enough to severaly impair squatic organsms
0 = All of the waler has bean dwvanted from the stream
MJA = Stream reach is ephameral,

Actual Score: ¥ Polential Scora:

Comments

Question 18, Landuse activities — Sources
8 = Landuse practices do nol appear 1o significantly impact water quality or the riparian vegetation. Any impacts that occur

appear o be natural,

8 = Thare are some signs of impact from landuse activities such as grazing, dryland agriculiure, irigation, feediots, mining,
fimbser harvasting, urban, roads, 8ic.

4 = Impacts from landuse activities are otvious and oecur throoghout most of the stream reach. For eemple, ihere are
obvious signs of human induced erosion, saling Seeps or ovargrazing within the waiershed.

2 = Landusa impacts are significant and widespread, Visual chservation and photo documeantation would provide
ovarwhedming avidence that the sirsam is impakred.

0 = Land use impacts are 0 intrusiva that the siream has lost most of its natural features. The stream does not appear 1o be
capable to support mos! forms of aguatic life

Actual Score: Potantial Scara:

Comments

Taotal Actual o Total Polential 1]
AATING Total : x 100 #DNDN

Polential

(Total NRCS Actunl + Total MT Supplement Actual) _ x100 #OIVAL
(Total WACS Potential + Total MT Supplement Polenikal)

OVERALL RATING

75-100% = SUSTAINABLE
50-75% = AT RISK,
LESS THAN 50% = NOT SUSTAINABLE

AR e
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Dearborn River TPA

M12SFDBR02

Date-

7/22/2003]

15:45

|South Fork of Dearborn at Thompsons Ranch, above Hwy 434

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50 27|mm
Percentage of Fines (<2mm) 25.64|%
Stream Type

Discharge 1.85|cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 1.85|cfs
Temperature, water 24.16|degree C
pH 8.43
Specific Conductance 0.316/mS/cm
Dissolved Oxygen 8.67|mg/L
Dissolved Oxygen, % Saturation 103.2|%
Turbidity 0.8|NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a 1.2
Benthic Chlorophyll a 25
Total Phosphorus, TP 0.019
Total Kiejdahl Notrogen, TKN ND
Nitrate + Nitrite ND
Total Nitrogen, TN

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 13|score
PERCENT OF MAX SCORE 72|%
IMPAIRMENT CLASSIFICATION SLIGHT IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT

1.5 min
35'
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Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total
<1 20 17.09 17.09
S 1.5]1-2 10 8.55 25.64
FG 3]2-4 8 6.84 32.48
FG 5]4-6 3 2.56 35.04
FG 7]6-8 2 1.71 36.75
MG 10]8-12 2 1.71 38.46
MG 14112-16 4 3.42 41.88
CG 18]16-22 3 2.56 44.44
CG 27]22-32 11 9.40 53.85
CG 38.5]32-45 11 9.40 63.25
CG 54.5]45-64 14 11.97 75.21
SC 77]64-90 10 8.55 83.76
SC 109]90-128 7 5.98 89.74
MC 154]128-180 6 5.13 94.87
LC 218]180-256 4 3.42 98.29
LC 309]256-362 2 1.71 100.00
362-512 0.00 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
>2048 0.00 100.00
TOTALS 117 100.00 100.00
D50 particle size (mm)
% Fines (<2mm) 25.64
M12SFDBR02 Date- 7/22/2003 15:45
|South Fork of Dearborn at Thompsons Ranch, above Hwy 434
Bottom Deposits Distribution Graph
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M12SFDBR04 [ Date- 7/23/2003 9:45

|South Fork Dearborn, at Confluence with Dearborn River

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity
BEHI Index Score (adjusted)

BEH! Rating

Channel D50 18|mm
Percentage of Fines (<2mm) %
Stream Type

Discharge 1.15|cfs

Stream Reach Assessment Score (NRCS) 98.4|%
Stream Reach Assessment Score (MT adjusted) 97.1|%
Macroinvertabrate Habitat Assessment Score 84.6|%

Non Impaired, Fully

Stream Reach Assessment Score (NRCS) Supporting

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score §5r'n|n
Field Measurements of water chemistry

parameter value units
Flow 1.15]cfs
Temperature, water 16.72]|degree C
pH 8.4
Specific Conductance 0.319|mS/cm
Dissolved Oxygen 10.08]mg/L
Dissolved Oxygen, % Saturation 104|%
Turbidity 1.4|NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
\Water Column Chlorophyll a ND mg/m"3 0.1
Benthic Chlorophyll a 15.4|mg/m*3 0.1
Total Phosphorus, TP 0.039|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 13|score
PERCENT OF MAX SCORE 72|%
IMPAIRMENT CLASSIFICATION SLIGHT IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Dearborn River TPA

M12SFDBRO1

Date-

7/22/2003]

14:00

|South Fork Dearborn, Upstream site on Blackta

il Ranch

Bankfull Width

Mean Depth

Bnkfull X-sect area

Width/Depth

Max Depth

Flood prone width

Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50

27

mm

Percentage of Fines (<2mm)

Stream Type

Discharge

cfs

Stream Reach Assessment Score (NRCS) 100(%
Stream Reach Assessment Score (MT adjusted) 99.3|%
Macroinvertabrate Habitat Assessment Score 89.6(%
Stream Reach Assessment Score (NRCS) Non Impaired, Fully Supporting|
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 4.84 |cfs
Temperature, water 18.55|degree C
pH 8.39
Specific Conductance 0.274|mS/cm
Dissolved Oxygen 9.36|mg/L
Dissolved Oxygen, % Saturation 100|%
Turbidity 1.28[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a ND mg/m*3
Benthic Chlorophyll a 20.2{mg/m"3
Total Phosphorus, TP 0.078|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 10|score
PERCENT OF MAX SCORE 56|%
IMPAIRMENT CLASSIFICATION SLIGHT IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT

2 min
50'
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M12SFDBRO01 | Date- 6/17/2003| 11:15
|South Fork Dearborn, Upstream site on Blacktail Ranch
Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth
Max Depth Ft
Flood prone width Ft
Entrenchement Ratio
Water slope
Channel Sinuosity
BEHI! Index Score (adjusted)
BEHI Rating
Channel D50 27|mm
Percentage of Fines (<2mm) 9.001%
Stream Type
Discharge 13.98|cfs
Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) 99.3]|%
Macroinvertabrate Habitat Assessment Score %
Stream Reach Assessment Score (NRCS) Nonslmpalrefi, Fully
upporting
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 13.98|cfs
Temperature, water degree C
pH
Specific Conductance mS/cm
Dissolved Oxygen mg/L
Dissolved Oxygen, % Saturation %
Turbidity NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
\olatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 0.9]mg/m*3 0.1
Benthic Chlorophyll a 16.5|mg/m”3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total
<1 5 5.00 5.00
S 1.5]1-2 4 4.00 9.00
FG 3]2-4 10 10.00 19.00
FG 5]4-6 3 3.00 22.00
FG 7]6-8 5 5.00 27.00
MG 10§8-12 4 4.00 31.00
MG 14]12-16 8 8.00 39.00
CG 18]16-22 10 10.00 49.00
CG 27)22-32 9 9.00 58.00
CG 38.5]32-45 10 10.00 68.00
CG 54.5]45-64 8 8.00 76.00
SC 77]64-90 4 4.00 80.00
SC 109]90-128 3 3.00 83.00
MC 154]128-180 8 3.00 86.00
LC 218]180-256 4 4.00 90.00
LC 309]256-362 4 4.00 94.00
3 3.00 97.00
2 2.00 99.00
1 1.00 100.00
0.00 100.00
100 100.00 100.00
D50 particle size (mm) 22-32
% Fines (<2mm) 9.00
M12SFDBRO1 | Date- 6/17/2003 11:15
|South Fork Dearborn, Upstream site on Blacktail Ranch
Bottom Deposits Distribution Graph
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M12SFDBR04 | Date- 6/17/2003| 15:25
|South Fork Dearborn, at Confluence with Dearborn River
Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth
Max Depth Ft
Flood prone width Ft
Entrenchement Ratio
Water slope
Channel Sinuosity
BEHI Index Score (adjusted)
BEHI Rating
Channel D50 18|mm
Percentage of Fines (<2mm) 10.40|%
Stream Type
Discharge 8.85|cfs
Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) 97.1|%
Macroinvertabrate Habitat Assessment Score %
Stream Reach Assessment Score (NRCS) Non Impalrefi, Fully
Supporting
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 8.85|cfs
Temperature, water degree C
pH
Specific Conductance mS/cm
Dissolved Oxygen mg/L
Dissolved Oxygen, % Saturation %
Turbidity NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a ND mg/m”"3 0.1
Benthic Chlorophyll a 27.6|mg/m"3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN 0.5]mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 4 3.20 3.20
S 1.5]1-2 9 7.20 10.40
FG 3]2-4 8 6.40 16.80
FG 5]4-6 5 4.00 20.80
FG 7]6-8 7 5.60 26.40
MG 10]8-12 10 8.00 34.40
MG 14]12-16 14 11.20 45.60
CG 18]16-22 13 10.40 56.00
CG 27)22-32 15 12.00 68.00
CG 38.5]32-45 9 7.20 75.20
CG 54.5]45-64 12 9.60 84.80
SC 77]64-90 7 5.60 90.40
SC 109]90-128 6 4.80 95.20
MC 154]128-180 1 0.80 96.00
LC 218]180-256 1 0.80 96.80
LC 309]256-362 1 0.80 97.60
362-512 3 2.40 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
0.00 100.00
125 100.00 100.00

D50 particle size (mm) 16-22

% Fines (<2mm) 10.40

M12SFDBR04 Date- 6/17/2003 15:25
|South Fork Dearborn, at Confluence with Dearborn River

Bottom Deposits Distribution Graph
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TOTAL DISCHARGE:

Dale:

Watarbody:
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Appendix B
Purvdisad 2003 DMA
SUBSTRATE DEQ/MDM

Date: I Site Visit Code: | '~ [/

Waterbody: STORET Station1D: '/, 1) [0

Personnel:

PEBBLE COUNT
Rille  [{Other)
Row ID Parlicle Category  |Size (mm)  |Count Count Characteristic Group: PEBL-CNT
Sum %% of Total |[Cum. Total

1 it/ Clay <1 o i 0.00%
2 =and 1-2 (] 0.00%
3 Very Fine 2-4 Jai# st (] 0.00%
4 Fina o et 0 0.00%
5 Fine 6-8 I_ o n.ml
& Medium al 8-12 o 0 0.00%
4 Medium g 12-16 ] 0.00%]
g Coarse 3 16 - 22 o 0,005
g Coarse 22-32 | 0 0.00%
10 Very Coarse 32-45 i i] 0.00%|
i1 Very Coarse 45 - 64 ek 1] 0.00%
12 Small o 5490 0 0.00%
13 Small ; 90 - 128 j ] 0.00%
14 Large § 128-180 | o 0.00%
15 Large 180-258 | 0 0.00%
16 Small 256 - 362 - (] 0.00%
17 Small @| 3s2-512 0 0.00%
18 Medium 2 512 - 1024 o 0,00%
19 Large 2 1024 - 2048 (1] 0.00%
20 Bedrock > 2048 i '":_""u'-! 1] 0.00%
21 Total # Samples g 0 0.00%

Pabble Court Data Entry Form
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Firdson 32003
Stream Reach Assessment Form 1
swonio: M 158 1akF CC paie: (0= 19-0%  swovish Code: U7~ U1
Waterbody: | W gt Reach Length:
Waterbody Seg 10: Personnal:

Stafion ID's on reach:

Cuestion 1, Stream Incisemeant:

B = channed stable, no active downcutling occurring odd downcutting apparent but a new, stable riparian area has formad within
tha incised channel, There i perennial ripartan vegetation will establiched in the riparfan area. (Staga 1 and 5, Schumm's
moadel)

& = channal has evidence of old dawncutting that has begun stabilizing, vogetation ks beginning to establish, even at the base of
the falling bands, solid disturbance evidant, {Stage 4).

4 = small headcut, in earty stage, s presant. Immediale action may prevent further degradation (sarly Stage 2).

2 = urstable, channel Incised, activaly widening, limited new ripanan arcaficodplain, floodplain not well vegatated. The
wegetation that is present is mainly plonees species, Bank failure is commen. {Stage 3)

0 = channel deeply incised, resembling a gully, lithe or no riparian area, activa downeutting is cleary occurring. Only occasional
ar rare lood ovents access the flocd plain, Tributarias will also exhibi downcuttingheadeuts. (Stage 2)

The presence of active headeuts showd nearly always keep the stream reach from being rated sustainable.

Actual Scom. £ e Potential Scona:

Commants

Question 2, Percent of Streambanks with Active Lateral Cutting:
& = the lateral bank erosion is in balance with the stream and its setting
4 = thare is & minimal amount of active latersl bank erosion occurring
znﬂ-namhnmudmmmmntnlmmmemlbmkmlunmnhg
0 = thare is axcessive lateral bank erosion occurmng )
Actual Score: - FPolantial Score: :

Commenis

Question 3, The Stream Is in Balance with the Water and Sediment Being Supplied by the Watershed:

G = the stream exhibits no axcess sedimentbedioad deposition, sadiment eccurs on paint bars and ather locations as wold be
expecied in a stahle, dynamic system

4 = sedimant clogged gravel's are apparent in rillles or pools, o other evidonce ol excess sadimant apparent

2 = mid-channel bars ane common

0 = stream is braided {except naturally occurring braldod systems), having at least 3 active channels

Actual Score: { Potential Score:

Comments

1 SRAF s
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Question 4, Sulficient Soil Present to Hold Water and Act as a Rooting Medium:

4 = mone than B5% of the riparan area with sufficient soll to hold water and acl as a rooting medium
2 = B5% o B5% of tha riparian area with sufficient soil fo hold waler and act a5 & rooting medium

1 = 35% to 65% of the riparian srea with sulficient soil to hold water and act as a rooting medium

0 = 35% or less of the riparian area with sufficient soll to hold waler and act as a rooting medium

Actual Score; Peleniial Scora: o

i

Commnis

Question 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for stabiiity
ratings for mot t riparian, and other, species)

& = more han B0% of the streambank comprized of plant species with deep, binding root masses

4 = 60% to B0% of the streambank comprised of plant species with deep, binding root masses

2 - 9% 1o 60% of the streambank comprised of plant species with deep binding root masses

0 = less than 30% of the streambank comprised of plant species with deep binding roat masses

Achal Score: — Potential Score: =

Commants

CQuestion 8, Weeds :

3 = No noxicus waeds are presant

2 = (-1% of the ripartan area has noxious weeds

1 = 1%-5% of the ripanan anga hes noxious weeds
0 = avar 5% of the rparian area has noxious weeds

Actual Score; L Folential Score:

Comments

Questicn 7, Disturbance-Caused Undesirable Plants:
3 = 1% or less of tha riparian anea has undesirable plants
2 = 1%-5% of the rparan area has undesirable plants

1 = 5%-10% of the fparian area has undesirable plants

0 = ower 10% of the riparian arsa hes undesirable plants

Aclual Scove: Potential Scora:

Comments
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Question 8, Woody Species Establishment and Regeneration: (Note: Skip this question if the riparian area has no
patential for woody species)

8 = all age classes of native woody riparian species present (see table, Fig 2)

§ = che age class of native woody riparian species clearly absent, all othors well represented. For sites with potantial for traes
and shrubs, there may be one age class of each absant. Often, It will be the middle age group(s) that is {ara) lacking. Having
rmalura individuats and a young age class presant indicate patential for recovery.

4 = two age classes of native riparian shrubs andior two age classes of ripanan trees clearly absent, other|s) waoll represanted,
or the stand is comprised of mainly mature, decadant or dead plants

2 = disturbance induced, {i.o., facultative, lacultative upland species such as rose, or nowberry) or non-riparian species
dominate, Re-evaluala Question 1, incisement, if this has happened.

0 = soma woody species present (=10% covar), bul herbaceous species deminals (at ths point, the sile potential should be re-
evaluatad to ensure that it has patential for woody vegatation). OR, the site has at least 5% cover of Russian olive and/or salt

cadar
Aciual Score: e PolontialScore: =
Commants

Question 8, Utllization of Trees and Shrubs: (Note: Skip this question if the riparian area has no potential for woody
species)

4 = 0-5% ol the availsble second year and older stems are browsed

4 = 5%-25% of the available sacond year and older stems ara browsed

2 = 259%.50% of the available second year and older slems ane browsed.

1 = mora than §0% of the available second year and oldor sfems are browsod. Many of the shrubs have edher a “clubbed”
growih form, or they are high-ined or umbrelia shaped.

0 = tham |s noticaable use (10% or more) of unpalatable and nomally unused woody spacies.

Actusl Score: o Potential Score: &

Commeants

Question 10, Riparlan/Wetland Vegetative Cover in the Riparian Area/Floodplain and Streambank:
8 = 85% or more of the riparianswatiand plant cover has a stability rating = 6

6 = T5%-B5% of tha rparian/wetiand plant cover has a stability rating = &

4 = 65%-75% of the fparianfweliand plant cover has a stability rating = 6

2 = 55%-65% of the riparan/wetland plant cover has a stability rating > 6

0 = less than 55% of tha ripzran/wetiand plant cover has a stability rating = &

Actual Score: Polential Scora: =

Commems

3 SAAF x5
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Cuestion 11, Riparian Area/Floodplain Characteristics are Adequate to Dissipate Energy and Trap Sediment.

& = active fiood or averflow channels, large rock, or woody material present and adequate to dissipate energy and trap
sadiment. Thera is fitla surface erosion and no evidence of long, confinuous ercsional areas on fieodplain/iparian area o
sireambank. There are no headouts where elther everland fiow andier fliood channal flows return to the main channel.

4 = rock andfor woody maiterial is present, but generalty of insulficiant size 1o dissipate energy. Some sediment trapping
ocourring. Occasional evidonce of surdace erosion. Generally not severs encugh to have davelaped channols,

2 = inadequata rock andlor woody material avaiable for dissipation of energy or sediment trapping. There is surface erosion
(scouring) and oceasional hoadcuts where overland fows or flocd channel flows raturn to the main channal.

0 = riparian area/fieodplain lacking any of these attributes: 1jadequate flocd or ovarflow channets, 2) large rock, ar 3) woody
material suflable for ensrgy dissipation and sedimant trapping. Ercsional areas are long and confinuous. Lacking vegetation or
subsirate materials adequate to realst further erosion, Surface erosion is obvious on he lloodplainfriparian area. Headcuts are

present that have the potential to create meander cut-offs.

Actual Score: Puatential Scora:
Comments
SUMMARY
Potential
Actual Score  Possible Points Score
QUESTION 1: Stream Incisemant 1] 0,2,4.68 1]
CUESTION 2: Lateral Cutting 0 0,248 0
QUESTION & Stream Balance [+] 0.2,46 []
CQUESTION 4 Sufficlent Sod 1] A0 1,23 [1]
CQUESTION 5: Agotmass o NA. O 2. 4.8 [!]
QUESTION & Waads i] 01,27 0
QUESTION T: Undesirable Plants 0 _ 01,23 ]
QUESTION & Woody Species Establishmaent [1] NAD 2488 [1]
QUESTION 5 Browse Liilization [1] NAD 1,234 o
CQUESTION 10 RipartanWetland Vegoiative Cover * '] NAD 24,68 [i]
CQUESTION 11: Riparian Area/Floodplain Characleristics * ] MIA D, 2 4, [1]
Total o 61 [i]
Paotential Score for mast Bedrock or Boulder streams o (32) o]
(questions 1,2, 3,6, 7. 11)
Potantial Score for most low enengy "E” streams 0 {49) 4]
(ouestions 1 -7, 10, 11)
AATING: - X 100 = % rating RDIVIDI
Patential Scora
BO-100% = SUSTAINABLE
£0-80% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE
* Ownly In certain, specilic situations can bath af these recaive an "NAS
4 SAAF s
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Montana Department of Environmental Guality Supplemental Questions

The score for these questions does not hava an offect on the rating above,
Hote: Answers 1o these guestions must consider the potential of the stream,

Ouestion 12. Fisheries Habltat / Stream Complexity Mote: the answers o question 12 will be avernged

12a. Adult and Juvenile Holding/Escape Cover

8 = Aburdant deep pools, woody debris, overhanging vegetation, boulders, oot wads, undercut banks andior aquatic

6 = Fish habitat is common (sea abova).

4 = Fish habiltal iz noticeably reduced, Most pools are shafiow andfor woody debris, undencut banks, overhanging vegetation,
boulders, root wads andfor aquatic vegatation are of limited supply.

2 = Pools and habitat features are sparse or non-exdstent o there are fish bearriers.

0 = Thara is not encugh water to support a fishery

HiA = Stream would not suppart fish under natural conditions

Actual Score: Petantial Scora: -

Commants

12b. Habitat Complexity
& = A mixture of juvenile and adull cover types is present. High flow juvenile and adult refugia are present,

3 = Primarily adult ar juvanile cover types ane present. High flow refugia are reduced.

0 = High flow refugla are lacking.

BA = Stream would not support lish undar natural conditions
Actual Scora: ) Paolential Scone:
Comiments

12¢. Spawning Habitat (salmonid streams only)
B = Areal extent of spawning subsirate, morphology of spawning areas, and composition of spawning subsirate are axcellent.

4 = Arpal axtenl of spowning substrata, morphology of spawning areas, andfor quality of spawning subsirate reduced.

0 = Areal oxtent of spawning substrata, morphology of spawning arens, andfor quality of spawning subsirate greatly reduced.
N/A = Stroam would not suppot fish under natural conditions.

Actunl Score: At Patential Scora:

Commants
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12d. Fish Passsage

8 = No potential fish passage barviers apparant.

0 = Potential fish passage barriers present.

MAA = Stream would not support fish under natural conditions.
Actual Scare: Polential Score:

Comments

12e. Entralnment
8 = Entrainment of fish into water divarsions nof an issus.

4 = Entrainment of fish into water diversions may be a moderate lssue,
0 = Entrainmant af ligh into waler divarsions may be a major issua.

Actual Scora: Potential Score:
Comments
12a-a Avg. Score Actunl Score 0 Paotential Scora [4]

Guestion 13, Solar Aadiation
& = Mors than 75% of the stream reach is adequately shaded by vegetation. — 17 7"/
4 = 50-75% of the stream reach does not have sdequate shading or the water lemperalure = probably elevated by irrigation,

3 = Approximately 25-50% of the stream does not have adequate shade.

0 = More than 75% of the siream raach does ot have adequate shade by vegetation or the water temparature is probably
drastically altered by irrigation, efc.

Actual Score: Patential Score:

Question 14. Algae growth / Nutrients

& = Algan not apparant. Focks are sppery.

4 = in small patches or along channal edge

2 = in large paiches or disconlinueous mats

0w Mats covar batiom (hyper enriched conditions) or plants not apparent and rocks not slippery (foxic conditions)
M/A = No watar

Aciual Score: b Polential Scora:

Commants

RRAF vl
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Cuestion 15, Surface oils, turbidity, salinlzation, precipliants on stream bottom andfor water odor
6 = none

4 = Shight

2 = Moderate

0 = Extensive

/A = Mo waler

Actual Scorg: Polential Score:

Comments

Guestion 16. Bacteria
4 = There ara no known antiropogenie sources of bacteria
2 = Likely sources of bacteria aro present. Wastawater or concentrated livesiock operationa are tha most common sources.

0 = Feediols are common oF Fw Sewage = entering the sirsam

Actual Scons: A Potential Scora:

Comments

Question 17. Macroinvertebrates
4 =Tha stream has a healthy and diverse community of macroinvertebrates. Siream riffles usually have an abundance of may

Ities, caddis Miesand'or slone flies,
? = The stream s dominated by pollution tolerant taxa such es fiy and midge kanva,

0 = Macroinvertabrates are rare or absent
N/A = Straam reach is ephemeral

Actual Seora: I Polantial Score:

Comments

T SRAF als
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Question 18. Irrigation impacts (Assess duﬁngu:riim:f lew flow periods or you may nead to inguire locally about this.
Evatuate effacts Irom de-wataring or inter-basin ransfer of water.)

8 = Thera arg no noticeable impacts {rom irgation
8 = Changes in flow resulting from imigation practices are noficeabla, however llows are adequate lo support agquatic

organisms.
4 = Flows support aqualic organtams, bul habitat, especially riffles are drastically reduced or impacted.

2 = Tha flow s low enough to severely impalr aquatic crganisms
0 = All of the water has been diveried from the stream
M/ = Stream reach is ephemeral.

]

Actunl Score: & Polenlial Score:

Commants

Question 19. Landuse activities - Sources

8 = Landuse practices do nol appear to significantly impact water quality or the ripanian vegelation. Any impacts that occur
appear to ba natural,

& = Thare are some signs of impact from landuse activilies such as grazing, dryland agricufture, imigation, feediats, mining,
timber harvesting, urban, reads, ate.

4 = Impacts from landuse activities are obvious and eccur throughout most of the stream reach. Forexample, thens are
otrvious signs of human induced erosion, saline seaps ar overgrazing within the watershed,

2 = Landuse impacts are significant and widespread. Visual obsarvation and photo dacumentation would provide
averwhaiming evidence that tha stream is impaired.

0 = Land use impacts ane so infrusive that the stream has last most of its natural features. The stream does not appear o be
capable to support most lorms of aguatic e

Actual Score: Patential Scone:
Commants
Tezlal Actual 1] Total Potential o
RATING Total x 100 #DIA
Potential
OVERALL FATING [Total NACS Actual + Total MT miant Actugl =100 wDal

(Tolal NRCS Potential + Total MT Supplement Potential)

75-100% = SUSTAINABLE

50-75% = AT RISK
LESS THAN 50% = NOT SUSTAIMABLE

SHAF xis
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Dearborn River TPA

TOTAL DISCHARGE:

Diate:

Site Visit Code: |

Station ID:
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Appendix B
FAmvispd 22000 DMA
SUBSTRATE DEQ/MDM
Date: | Site Visit Code: [ ° 0 /]
Waterbody: STORET Station |D:
Personnel:
[ PEBBLE COUNT
Riffle (Other)
Row ID Particle Category  [Size fmm) |Count  |Count Characteristic Group: PEBL-CNT
Sum % of Total  |Cum. Total
1 sl / Clay <1 i ::c o 0.00%
2 Sand 1-2 0 0.00%
3 Very Fine 2.0 |" (] 0.00%
4 Fine 4-6 § ] 0.00%
5 Fine G-8 ] 0.00%
A
[ Medium E 8-12 ] 0.00%
7 Medium 2| 12-16 o 0.00%
8 Coarse i 16-22 m-; olla 0 0.00%
i B 2
g Coarse 22-32 o a 0.00%
10 Very Coarse 32-45 .:j.': ! o 0.00%
11 Very Coarse a5 - 64 e 0 u.u&sc.
12 Small 64 - 90 gl o 0.00%
13 Small ﬂ 00-128 | 0 0.00%
14 Large S| 128-180 | 0 0.00%
15 Large 180 - 266 0 0.00%|
16 Small 256 - 362 ' 0 0.00%
7 Srmall g | _362-512 ] 0.00%
18 Medium g 512- 1024 o 0.00%|
18 Large 3 1024 - 2048 0 0.00%
20 Bedrock > 2048 1] 0.00%
21 [Total # Samples 0 0 1] 0.00%

Pebbla Count Data Endry Fom

Final Report 153



Dearborn River TPA

Appendix B
Ravidson 32003
> Stream Reach Assessment Form
station ;11| - pate: ] 15101 Sita Visit Code: 0 1E
Watarbody: Hlpd ek Reach Length;
Watarbody Seg ID: Parsonnal:

Station ID°s on reach:

Cuestion 1, Stream Incisement:
B = channel stable, no active downcutting cccurring; old downcutling apparent but a new, stable rpanan area has formed within
ihe incised channel. Thara is perenniad fparian vegetation will established In the riparian area. (Slage 1 and 5, Schumm’s

model)
& = channol has evidence of old downculting that has bagun stabdizing, vegetation is beginning 1o establish, even at the base of

the falfing bands, solid disturbance evident. {Stage 4).
4 = small headcut, in early staga, Is presant. Immediabe action may preveant further degradation (eary Stage 2).

2 = unstable, channel inclsed, actively widening, limited new riparian areafloodplain, lloodplain not well vegetated. The
vegetation that is present is mainly pionoer species, Bank failure is common. (Siage 3}

0 = channel deeply incised, resembiing a gully, Btla or no riparan area, active downcutting s clearly occurting. Only occasional
or rara fleod events access the lood plaln, Tributaries will also exhibit downcutiingheadeuts. (Stage 2)

The presence of active headeuts should neardy ahways keep the siream reach from being rated susfainabie,
= Potential Score: fa]

Actual Score:

Commants

Guestion 2, Percent of Streambanks with Active Lateral Cutting:
& = tha lateral bank erasion is in balance with the stream and fs setting
4 = theere is & minimal amount of active aleral bank erosion occurring
2 = thare s 8 moderate amownt of active laleral hank erosion ocowrring
0 = thare is excessive lateral bank ofosion occurring :
Actual Score: Potential Score: L

———

Comments 1

Question 3, The Stream is in Balance with the Water and Sediment Being Supplied by the Watershed:

& = the stream exhibits no excess sedimentbadioad deposition, sediment oocurs on point bars and other locations as would be
axpected in a stable, dynamic system

4 = sedimant clogged gravel's ara apparent in riffles or pools, or other evidence of excess sadiment apparant

2 = mid-channel bars are common

0 = stream is braided (except naturally occurring braided systoms), having at least 3 active channels

Actual Score: g — Potential Score:

Commons

1 SRAF sls
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Question 4, Sulficien! Soll Prosent to Held Water and Act as a Roating Medium:
3 = mose than 85% of the riparian area with sufficlent sofl to hold water and act as a roofing medium

2 = §5% 1o BS% of the ripanan aren with sulficient soil to hold waler and act &5 a rooting medium
1 = 35% o 5% of tha riparian area with sufficient soil 1o hold water and act as a rooting medsum
0 = 35% or less of tha rparian area with sulficient soll 1o hold watar and act &8 & rocting medium

Aclual Scom: Patential Score;

Comments

Question 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (eee Appendix | for stability
ratings for most riparlan, and other, apecies)

& = more than B0% of the streambank comprisad of pient speches wilh deep, binding root masses

& = B0% to BO% of the streambank comprised of plant species with deep, binding roct masses

2 = 30% 1o 60% of the streambank comprised of plant species with deep binding root masses

0 = less than 30% of the streambank comprised of plant species with deep binding root masses

Potential Score: hgi

Actual Scora:

Commants

Guestion 6, Weeds :

4 = Mo noxious weeds are present

2 = {(=1% of the riparian area has noxious weeds

1 = 1%-5% of the riparian area has noxicus weaeds
0 = over 5% of the riparan area has noxious weeds

Actual Score: il Potential Score:

Commants

Guestion 7, Disturbance-Caused Undesirable Plants:
3 = 1% or less of the riparian area has undasirable plants
2 = 19%-5% of the riparian area has undesirable plants

1 = 59%-10% of the riparian area has undesirable plants

0 = over 10% of the riparian area has undesirable plants

Aciual Scora: Patential Scora:

Comments
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Question 8, Woody Species Establishment and Regeneration: (Note: Skip this question if the riparian area has no
polentia! for woody specias)

@ = all age classes of native woody riparian spocies present (see tabla, Fig 2)

& = one age chass of native woody riparian species clearty absent, afl others well represented. For siles with potential for trees
and shrubs, there may ba one age class of each absent. Clten, i will be the middla age group(s) that is (are] lacking. Having
mature individuals and a young age class present indicats polential for recavery.

4 = two age classes of native riparian shrubs and/or two age classes of riparian trees clearly absont, other(s) well represented,
or the stand is comprised of mainly mature, decadent or dead plants

2 = disturbance induced, (.., facultative, facultative upland species such as rose, of snowberry) or non-riparian species
dominate, Re-ovaluate Question 1, inciserment, i this has happenad.

0 = some woody species present (>10% cover), but herbacecus species dominate (at this point, the site potential should be re-
avaluated 1o ensure that it has potential for woody vegetation). OR, the site has at least 5% cover of Russian olive and/or salt

cedar
Actusl Score: ! Polential Scora:

Comments

Question 8, Utilization of Trees and Shrubs: (Mobe: Skip this question if the rparian area has no patential for woody
specis)

4 = 0-5% of the available second year and older stems are browsed

4 = 59-25% ol the avallable second year and older stems aro browsed

7 w P5%-50% of the availabla second year and older stems are browsed.

1 = more than 50% of the available second year and older stems are browsed, Many of the shrubs have either a “clubbad”
growth form, of thoy are high-fined or umbralla shaped,

0 = thero s noticeable use (10% or more) of unpalatable and normaily unused woody species.

-

Actual Score: 2 Patential Scorne: L

Comments

Question 10, Riparian/Wetland Vegetative Cover in the Riparian Area/Floodplain and Streambank:
B = 85% or mora of the ripariantwetland plant cover has a stabifity rating > 6

B = 75°%-85% of the riparian/welkand plant cover has a stability rating > 6

4 = BEBL-75% of the riparianiwetland plant cover has a stabiity rating = 6

2 = 55%-65% of the riparianiwetiand plant cover has a stabiity rating = 6

0 = less than 55% of tha riparanfweotiand plant cover has a stability rating > 6

Aciual Scorne: | Potential Scone:

Comments

SRAF s
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Question 11, Riparian Area/Floodplain Characteristics are Adequate to Dissipate Energy and Trap Sediment.

& = nctiva llood or overflow channeds, large rock, or woody maleral present and adequate to dissipate energy and trap
sadimont. There is ftle surface erosion and no avidence of kong, cominuous erosional areas on flioodplain/iparian area or
straambank. There are no headcuts whare either overtand fow andior flood channed flows netum io the main channel.

4 = mck andlor woody material is present, bul genarally of insulficient size 1o dissipate energy. Some sediment trapping
occurring. Cecasional evidence of surtace ercsion. Ganerally not severe encugh to have developed channels,

2 = inadequate rock andior woody malerial available for dissipatian ol energy or sediment trapping. There is surface erosion
{scouring) and occasional headcuts whare overtand fiows or flood channel flaws ratum to tha main channel.

0 = riparian areafloodplain kscking any of these alributes: 1}adequata flocd or overdlow channels, 2) large rock, or 3) woody
malterial suitable for energy dissipation and sediment trapping. Ercsional areas are long and continuows. Lacking vegetation or
substrate materials adequate to resist further erosion, Surface erosion is abvious on the Nocdplain/riparian area. Headcuts are
presont that have the patential o create meandar cut-offs.

Actuel Score: 3 Potential Scoma: L
Comments
SUMMARY
Potential
Aclus| Score  Possible Points Score

QUESTION 1. Siream Incisemeant 0 0, 2, 4,68 1]
QUESTION 2: Lateral Cutling a 0,248 0
QUESTION 3: Straam Balance 4] 0,2, 4.6 [1]
QUESTION 4; Suffickent Sail 4] MA,0,1,23 [i]
QUESTION 5 Rootmass [1] MA D246 [1]
QUESTION & Weeds ] 0,1,2,3 0
CUESTION 7: Undesirable Plants o 01,23 [1]
QUESTION & Woody Specles Establishmaont [[] NiA 0,2 4,6 8 0
QUESTION & Browse Liilization 1] WA, 0,1,2 3,4 0
QUESTION 10: Riparian'Wetland Vegetative Cover * [1] NA, D, 2.4,6.8 [¥]
QLUESTION 11: Aiparian Area/Floodplain Characteriatics * 0 NA.0.2.4.8 ]

Tatal 4] 61 1]
Patential Score for most Bedreck or Boukder stroams '] (32) [1]

{questions 1, 2,3, 6,7, 11)
Palential Score for most low entrgy “E” streams o {48) (1]
[questions 1 =7, 10, 11)
RATING: = Actual Seore X 100 = % rating #DINVIDI
Potential Score

B0-100% = SUSTAINABLE
E£0-80% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

* Only in cenain, specific situations can both of these receive an "N/A",

CRAE ks
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Montana Department of Environmental Quality Supplemental Questions

Tha score for these questions does not have an effect on the rating abova.
Mote: Answers to these guestions must consider the potential of the stream.

Cluestion 12. Fisheries Habitat / Stream Complexity Note: the answers to question 12 will be averaged

12a, Adult and Juvenile Holding/Escape Cover

8 = Abundant deep poals, woody debris, overhanging vegetation, boulders, root wads, undarcut banks andior aquatic

& = Fish habital is commaon (see abova).

4 = Fish hab#tal is noticeably reduced. Most pools are shallow andfor woody debris, undercut banks, everhanging vegetation,
baoulders, root wads andlor aquatic vegetation arg of Emiled supply,

2 = Pools and habitat features are sparse of non-axistant or there are lish barriars.

0 = There i not enough walter to suppor & lishory

MN/A = Stream woulkd not support fish under natural conditions .

Actual Score: (. Potential Score: pa

Comamants

12b. Habitat Complexity
& = A mixiure of juvenie and adull cover types ks present. High llow juvenis and adult refugla are present.

2 = Primarily adult of juvenile cover types ane present. High flow relugla are reduced,

0 = High flow refuegia ane lacking.
M/A = Straam would not suppont fish under natural condithans

Actual Score: T Potentlal Score: L

Commants

12c. Spawning Habitat (salmonid streams only)
B = Argal axtant of spawning substrate, morphalogy of spawning areas, and composition of spawning substrate are excellent.

4 = Areal extent of spawning substrate, morphology of spawning areas, andfor qualty of spawning substrate reduced.

0 = Areal extent of spawning substrate, morphology of spawning areas, andfor qualfy of spawning substrate greatly reduced,
HAA = Straam would not support fish under natural conditions.

Actual Score: [ Potential Scor:

Commants

5 SRAF xis
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12d. Fish Passsage
8 = No potential fish passage barriers apparant.

0= Petenlial fish passagae bariers prasant.

MUA = Stream would not support figh under natural conditions.
Actual Score: Potential Scora:

Comments

12e. Entrainment
B = Entrainment of fish into water diversions not an issue.

4 = Entrainment of fish into water diversions may be a modarale Bsue.
0 = Entrainment of fish into water diversions may be a major iasue.
Actual Scora: &, Potantial Scora:

Comments

120-¢ Avg. Score Actual Score 0 Polantial Score [1]

CGuestion 13. Solar Radiation

6 = Mare than 75% of the stream reach is adequately shaded by vegetation,

4 = 50-75% of the stream reach does nat have adequale shading or the waler temperature is probably elavated by imigation,
3 = Approximataly 25-50% of the stream does not have adequate shada.

0 = Mare than 75% of tho stream reach does not have adegiste shade by vegetation or the water temperature is probably
drastically altered by krrigation, elc.

Actual Score: I Polential Score:

Comments s 0l i} i

Quastion 14, Algae growth / Nulrients
& = Algae not apparent. Rocks are sippery.

4 = in small patches or along channel adge

2 = |n large patches or discontinuous mats

0 = Mats cover bottom (hyper enriched conditions) or plants not apparent and rocks not siippary (ot conditions)
NA = No water

Actual Score: ' Patential Seore:

Commants
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Question 15, Surface oils, turbidity, salinization, precipitants on stream bottom andfor water odor
& = nona

4 = Slight

2 = Modarate

0 = Extensive

N/A = No water

Actual Score: Potential Score:

Comments

Question 16. Bacteria
4 = Thaere are no known anthropogenic sources of bactaria
2 = Likely sources of bacteria ang present. Wastewater or concarirated fvestock operalions are 1he Most COMMON SOUNCES.

0 = Feediots are common OF raw sewage i emering the stream
Actual Score: e Potential Scorec '

Question 17. Macroinverichrales
4 = Tha stream has a healthy and diverse community of macroinvenebrates, Stream riffles usually have an abundance of may
flies, caddis flies andfor stone flies,

2 = Tha stream is dominated by pollution tolerant taxa such as iy and midge kana,
0 = Macroinvertebrates are rare or absent
N/A = Stream reach s ephameral

. 2 A

Actual Score: s Potential Scorna: 7

Comments

T SAAF =
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Question 18. Irrigation impacts (Assess during critical kew llow penods or you may need fo inquire locally about this.
Evaluate effocts from de-watering of inter-basin transles of water.)

8 = There are no noticeable impacts from irgation
6 = Changes in flow resulfing from irrigation practices are noficeable, howavar flows are adequate lo support aguatic

DIganismas,
& = Flows support aquatic organisms, but habitat, especiady riffles are drastically reduced or impacted,

2 = The flow Is low enough o severely impair aquatic organisms
0 = Al of the water has been divertad from the stiream
HiA = Stream reach is aphameral.

Actual Scora: Patential Scora:

Commenis n

Guestion 19, Landuse actlvities = Sources
8 = Landuse practices do not appear o sigrificantly impact water quality or the riparian vegetation, Any Impacts that occur

appear to be natural

& = There are soma signs of impact from fanduse activities such as grazing, drytand agricufture, irgation, leediots, mining,
timber harvesting, urban, roads, atc.

4 = Impacts from kanduse activitios are obvious and ecour throughout mast of the stream reach. Forexample, there ane
etndous signs of human induced ercsion, saline seeps of overgrazing within the watarshed.

2 = Landuse impacts are significant and widespraad, Viseal cbsanvation and photo decumentation would provide
awarwhalming evidance that the strearm is impained.

0 = Land use impacis are 5o infrusive that the straam has jost most of its natural features. The stream does not appear io ba
capable to support most forms of aguatic e

Actual Scorg: } Patantial Score:

Commaents

Total Actunl a Total Potential 4]

AATING Taotal x 100 #0ivio!
Potential

OWVERALL RATING {Total NACS Actual + Total MT Supplement Actual) =100 Hoval

(Total MACS Potential + Total MT Supplement Potantal)

75-100% = SUSTAINABLE

50-75% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

CEA D e
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TOTAL DISCHARGE:
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Appendix B Dearborn River TPA

Stream Classification Fvian 00

pate: 1805 Site Visit Code: 05~ 2 4/
' Station 1D: ¥/ (o /C 0F

Waterbody: [ /if Coceds
Personnel: _ La.dlaco Laylson ke Pooman

A

¥ - Ly
|

Bankifull Width (Wyy) hed = Ft.
WIDTH of the stream channad, al bankfull slage elevation, in a rilile section

Mean DEPTH (dy) Ft.

Maan DEPTH of the siraam channel cross-saction, at bankiull stage tan, in a
rilfla section.

Bnkfl. X-Section AREA (Ay) Sq. FL
AREAM ol the stroam channel cross-section, &f bankiull stage elevation, in & riflle section.

Width/Depth RATIO (Wyy / dus)
Banikiul WIDTH divided by banidull mesn DEFTH, in a rifle section.

Maximum DEPTH (dangu)
Maximum depth of the bankfull channel cross-section, or distance botwean the
bankiull stage and thalweg elevations, in a riflle section / - . 5

WIDTH of Flood-Prone Area (Wig) AR T Ft.
Twice maximum DEPTH, or (2 % da) = the siagaielevation af which flood-prone area
WIDTH is daterminad. (ritfle section)

Entrenchment Ratio (ER)

The ratio of lleod-prone area WIDTH divided by bankfull chaneel WIDTH. (W, / W)
(riffle section)

Channel Materials (Particle Size Index) D50 .

Tha D50 particle size index represents the median dinmeler of channel materals, as
samplad from the channdel surface, belwean the bankiull siage and thalweg elevations.,

Water Surface SLOPE (S)
Channel shope = "rise” over "run® for a reach approximately 20-30 bankiull channed
widths in length, with the "riffle to rilfle” water surlace slopa representing the gradient

at bankfull stage.

Channel SINUOSITY (K)

Sinuosity is an index of channel pattern, determined from a ratlo of stream length
divided by valley langth [SLVL); or estimated from a ratio of valley siope divided by

channel slope [VS/5).

FL/Ft.

Stream Type

Commants:

Daga Mgmt. Approved
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TOTAL DISCHARGE:
paie: &~ /8- shevisiicods: -2~ D 1Y
waisibody: Tlal ¥ station1n: 11 < Elad 0 0%

personnet TAal- 73-99-24

L L VR - U P PO P R

L=

-

sl RERE

Pruga il 3 Doy el Aggariarin]
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Dearborn River TPA

Date:

r-14-0%

SUBSTRATE DEQ/MDM

Site Visit Code;

f
Pirdisod 22001 DM, —

C3-6 Y

Waterbody: Fla! ook Blac B .1, (| STORET Station ID:

M ¥ate pg

Personnel: Heuwepy sale g’.w{ fu pakle

I PEBBLE COUNT
I I Rillle  [(Other) _
Row ID Particle Category '~ fze mm) _|Count  |Count Characteristic Group: PESL-CNT
Sum % of Total |Cum. Total
1 Siit { Clay <1 fmﬂl_um 0 0.00%
2 |sand 1-2 |l 0 0.00%)
3 \ery Fine 2-4 il a 0.00%
4 Fine 4-8 0 0.00%
5 Fine 6-8 [y 0 0.00%
& Medium @l 8-12 5}1{ ith. o 0.00%|
7 Medium g 12-16 [ 0.00%|
a Coarse 2| 16-22 | il (1] 0.00%
g Coarse 22-32 | 0 0.00%
10 Vary Coarse 32-45 i 1] 0.00%
11 Very Coarse as5-64  |ji] a 0.00%
12 Small 64 - 80 0 0.00%|
13 Small E 20- 128 ] 0.00%
14 Large é 128 - 180 o 0.00%|
15 Large 180 - 256 0 0.00%
15 Small 256 - 362 0 0.00%
17 |smal 2| ss2-s12 0 0.00%
18 Medium E 512 - 1024 0 0.00%
19 Large 3 1024 - 2048 (1 0.00%;
20 Bedrock » 2048 0 0.00%|
21 Total § Samples 0 0 0 0.00%
Pebible Count Data Entry Fom
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Appendix B Dearborn River TPA

Fmvisscn 32003
Stream Reach Assessment Form
swtonip: 13 8latCO% Date: e/ €S smevisacode: )] 3ATa4 0¥
waterbody: Yot g2eed  Prloo B dlal 2 Reach Length:
Waterbody Seg ID: parsonnet . Alad [ andson Poonng .

Station 10's on reach:

Guestion 1, Stream Inclsement:

8 = channal stable, no active downcutting occurring; ofd downcutting apparent but a new, stable rparian area has formed within
the incised channed, Thera i porennial riparian vegatation will established in the riparian area. (Stage 1 and 5, Schumm's
model)

& = channal has evidenca of old downcutting that has begun stabilizing, vegetation is beginning 1o establish, even at the base of
the falling bands, sofid disturbance evidant. (Stage 4).

4 = small headeut, in early stage, is present. Immadiate action may pravent further degradation (early Stage 2).

2 = unsiable, channel incised, actively widening, limited new riparian areafloodplain, fleodplain not well vegetated. Tha
vagetation that is presant is mainly pioneer species. Bank failure is comman. (Stage 3)

0 = channal deeply incised, resembing a gully, litle or no riparian area, active dewnculting is clearly cccuring. Onily occasional
of rare llood events access the flocd plain. Tributaries will also exhibit downcuttingheadcuts. (Stage 2)

The presance of active headsuls should nearly always keep the stream reach from being rated sustainable.

Actual Score: b Pountial Score:__B

Comments

Guestion 2, Percent of Streambaniks with Active Lateral Cutting:
6 = thi lateral bank arosion i in balance with the stream and its setting
4 = there i a minimal amount of active laterad bank erosion occurming
2 = there is a moderate amount of active lateral bank erosion occuming
0 = there is excessive lateral bank erosion cccurring '

Actual Scora: ,{ Potential Score: Q

Comments

Question 3, The Stream (s in Balanceo with the Water and Sediment Being Supplied by the Watershed:

& = the stroam exhibits no excess sedimentbedioad depesition, sedimont ocours on point bars and other locations as would be
axpocied in a stable, dynamic system

4 = sediment cloggod gravel's are apparent in rillles or pools, or other evidence of excess sediment apparent

2 = mid-channel bars are common
0 = stream is braided (except naturally occuming braided systems), having al keast 3 active channels

Actual Score: ‘5 Paolential Score: 5

Comments
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Question 4, Sulficlent Soll Present to Hold Water and Act as a Rooting Medium:

3 = more than B5% of the rparian area with sulficiant soll to hold watar and act as a rooling medium
2 = §5% 1o B5% of the riparian area with sufficient soil to hold water and act as a rooting medium

1 = 35% fo 65% of the rparian area with sufficiant scdl to hold water and act as a rooting medium

0 = 35% or bess of the dparian area with sulficient soll 1o hold water and act as a rooting medium

Actual Scote: E Polantial Score: 3 .

Commonts

Question 5, Percent of Streambank with Vegetation having a Deep, Binding Rootmass: (see Appendix | for stability
ratings for mest riparian, and other, species)

& = mora than B0% of the sireambank comprised of plant species with deep, binding rool masses

4 = B0% to BO% of tha streambank comprised of plant species with deep, binding rool masses

0 = 30% to 50% of the streambank comprised of plant species with deep binding root masses

0 = less than 30% of the streambank comprised of plant species with deep binding rool masses

Actual Scorne: Patentinl Scora:

Comments Pl lsd M‘i&cfﬁl ey . OOSEE~ ﬁm’f‘f{'} - HO% Ol
[ .&uf_} a | 5% ,-:"ck.rl.’!-

Question 6, Weods @

3 = No noxdous weeds are present

2 = 0-1% of the riparian area has noodous weeds

1 = 1%.-5% of tha riparian area has noxdous woads
0 = over 5% of the riparian area has noxiols weeds

Actusl Score: { Potenitial Scora: 2. -

Comments

Question 7, Disturbance-Caused Undesirable Plants:
3 = 1% or kess of the riparian area has undesirable plants
2 = 1%%-5% of the rpanan area has vndesirable plants

1 = 5%-10% of the riparian area has undesirabla planis
0 = aver 10% of the rparkan area has undesimble planis

Actual Score: 2= Potantial Scone: 2

Commeants
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Question 8, Woody Species Establishment and Regeneration: (Note: Skip this question # the ripasrian area has no
patantial for woody species)

8 = all age classes of native woody riparian spacies present (see table, Fig 2)

& = one age class of native woody riparian species clearty absent, adl others wel represented. For sites with polential for trees
and shrubs, there may be one age class of each absent. Often, it will be the middle age group(s) that is (are) lacking. Having
mature individuals and & young age class present indicala potential for recovery.

4 = two age classes of native riparian shrubs endior two oge classes of riparian trees clearly absent, other(s) well represented,
or the stand is comprised of mainly malure, decadant or dead plants

2 = dsturbance induced, (Le., facultative, laculiathve upland species such as rese, or snowberry) of non-ripanan species
dominate. Re-ovaluate Question 1, incisament, # this has happenad.

0 = some woody species present (=10% cover), but herbaceous species daminate {at thés point, the site potential should be re-
evalzated 1o snsure that it has potential for woody vegatation). OR, the site has at least 5% cover ol Russian olive andfor salt

cedar

Actual Score: & Potential Score: a

Comments

Guestion 9, Utilization of Trees and Shrubs: (Mete: Skip this question if tha riparian area has no potential for woody
species)

4 = 0-5% of the available second year and eider stems are browsed

3 = 5%-25% of the available second year and older slems are browsed

2 = 259,-50% of [he avallable second year and older stams are browsed,

1 = more than 50% of the available second year and okder stems are browsed. Marny of the shrubs fave either a “clubbed”
growth form, or they are high-fined or umbreia shapad.

0 = thare is noticeable use (10% or more) of unpalatable and normally unused woody Speces.

Actual Scora: i Polential Scone: E’l-

Comments

Guestion 10, Riparian/Wetland Vegotative Cover in the Riparian Area/Fleodplain and Streambank:
8 = 85% or more of tha riparianfwetiand plant cover has a stability rating = &

6 = 75%-85% of the riparianiwstland plart cover has a stability rating > &

4 = B5%-75% of the riparanfwetiand plant cover has a stability rating = &

2 = 55%-65% of the riparfaniwetland plant cover has a stabily rating = 6

0 = l2as than 55% of the rparantwetiand plant cover has a stabdity rating = &

Actual Scora; Potential Score:

Comments
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Question 11, Riparian Area/Flaodplain Characteristics are Adequate to Dissipate Energy and Trap Sediment.

@ = active flood or overflow channels, karge rock, of woody material present and adequate to dissipate energy and trap
gediment. There iz Bifle surface erosion and no evidence of long, conlinuous erosional areas on floodplainfriparian area or
streambank. There are no headouls where either overland low andfor lood channel fiows return 1o the main channel,

4 = rock andfor woody material is present, but genesally of insufficient size to dissipate energy. Some sediment trapping
cecuming. Cecasional evidence of surface erosion. Generally not severe encugh 1o have developed channels.

2 = inndequate rock and'or woody material available for dissipation of energy or sediment rapping. Thera is surface erosion
{scouring) and cccasional headeuls where ovartand flows or fleed channel flows return 1o the main channel,

0 = fiparian areafloedplain lacking any of these attributes: 1jadequate flood or cverflow channels, 2) large rock, or 3) woody
matarial sultable for enargy dissipation and sediment trapping. Ercsional areas are long and cenlinuous. Lacking vegelation or
subsirate matarials adequats fo resist further erosion. Surface erosion ks obvious on the floodplainfriparian area. Headculs are

prasant that have the potential fo create meander cul-olfs,

Aciual Score: &  Potental Score: &

Comments
SUMMAR
Potential
Actual Score  Possible Points Score
QUESTION 1: Stream Incisemant Q0 0,2,4,68 a
QUESTION 2: Lateral Cutting 1] 0,246 [1]
CLUESTION Stream Balance [ 0,246 1]
CQUESTION 4 Sufficient Scdl 4] NA G, 1.2, 3 [1]
QUESTION 5: Aootmass [1] M/A. 0,2, 4,8 [1]
QUESTION &: Weeds [i] 01,23 0
QUESTION T: Undesirable Plants 1] 0,1.2,3 0
QUESTION & Woody Species Establishmant [i] MA, 0,2 4,68 [i]
QUESTION % Browse Liilizatkan a NADT 2.3 4 Q
QUESTION 10; RiparanWetland Vegetative Cover * a MA D, 2. 4.6 8 a
QUESTION 11: Riparian AreafFloodplain Characterkstics * a ML 0,2, 4.8 [¥]
Total a B1 0
Potantial Score for most Bedrock or Boulder streams o {32) o
(questions 1, 2, 3,8, 7, 11)
Potential Score for most low enengy "E” stroams 0 (48) o
{questions 1 -7, 10, 11) F————a——-
RATING: = Actual Score X 100 = % rating ARV
Paotential Scome

B80-100% = SUSTAINABLE

50-B0% = AT RISK

LESS THAN 50% = NOT SUSTAINABLE
* Only in certain, specific situations can both of these receive an "N/A".
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Montana Department of Environmental Quality Supplemental Questions

The scome fur these quéstions does nof have an effect on the rating above.
rlote: Answers to these questions must considar the patential of the stream,

Cuestion 12. Fisheries Habital / Stream Complexity Mote: the answers 1o guestion 12 will be averaged

12a. Adult and Juvenlle Holdi- g/Escape Cover

B = Abundant deop poots, woody debris, overhangng vegetation, boulders, root wads, undercut banks andior aquatic

6 = Fish habitat is common [see above).

4 = Flsh habitat is noticeably reduced. Most pools are shallow and/or weody debris, undercut banks, overhanging vegetation,
boulders, root wads andior aquatic vegetation are of limited supply.

2 = Pocls and habitst leatures are sparse or non-exdstent or thare are fish barrers.

0 = Thero & not enough water to support a fishery

M/ = Stream would not suppon fish under natural conditions

Actual Scora: é Fotential Score: 8

Comments

12b. Habitat Complexity
6 = A mixiure of juvenile and adull cover types Is presant. High flow juvenile and adull refugla are present.

3 = Primarily adult of juvenile cover types are present. High flow refugia are reduced.

0 = High flow refugia ars lacking.
MN/A = Straam would not support fish under natural conditions

Actual Score: &3 Potantial Scare: _ 5

Commants

12c. Spawning Habitat (salmonid streams anly)
B = Areal extent of spowning subsirate, marphology of spawning aroas, and composition ol spawning substrale ane axcellent.

4 = Argal axtent of spawning substrale, morpholcgy of spawning areas, and/or quality of spawning subsirate reduced.
0 = Areal axtent of spawning substrate, morphology of spawning areas, andfor quality of spawning substrate greatly reduced.
M/A = Straam would not support fish under natural conditions.

Actunl Score: i Potential Scoret. =

Commants
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12d. Fish Passsage
A = No patantial fish passoge barmiers apparent.

0 = Potential fish passage barrigrs present.
N/A = Stroam would not support fish under natural conditions.
Actual Scora: [ Potential Scora: &

Comments

12e. Entrainment
8 = Entrainmaent of fish into walar diversions not an issue.

4 = Erdrainment of fish into water diversions may be & moderate Bsud.
0 = Entrainment of fish info water diversions may be a major issue.

Actual Score: 4 PowntaiScors_ S

Comments M#ﬁtﬁ; pu&d 12?&&;& :1[43!“.3 \u.uf égr.qy_qg

Actual Score 0 Potontial Score a

12a-a Avg. Scora

Question 13. Solar Radiation

B = More than 75% of the stream reach is adequately shaded by vegetaticn,

4 = 50-75% of the stream reach does not have adequate shading or the water lemperature iz probably elevated by irrigation,
3 = Approximately 25-50% of the stream does nat have adequate shada.

0= More than 75% of the stream reach does nol have adequate shade by vegetation o the water temparmture is probably
drastically atered by imgation, ete.

Actual Scong: ﬂ Polential Score: "’Jr

Commens

Question 14. Algase growth / Nulrients

& = Algao not apparant. Rocks are shppery.

4 = In small patches or along channel edge

2 = in large patches or discontinuous mats

0 = Mats covar bottom (hyper enrched conditions) or plants not agparent and recks nol sfippery (loxic condilions)

WA = No waler

Actual Score; f i Polential Scora: lo

Commeanis

QOAE sk

174 Final Report



Appendix B Dearborn River TPA

Question 18. Irigation impacts (Assess during critical low tlow periods or you may need to inquire locally about this.
Evaluate effects fram de-walering or intar-basan transfer af water.)

B = Thore are no noticeable impacts irom irmgation
& = Changes in llow resulting from krrigation practices are noticeatie, however flows ae adequale to suppor aquatic

organisms.,
4 = Flows support aquatic organisma, bul habitat, especially riffles are dmsticaly reduced or Impacted.

2 = Tha flow I3 fow encugh to soverely impasr aqualic organisms
0 = All of the waler has been diveried from the stream
MNJ/A = Stream reach is ephemeral

Actual Score: __lo PownwalScore:___ ¥
! -I'Ii‘ﬂ'{ farn-dhate  are  Adoession  ddcdus

Question 19. Landuse activities = Sources

8 = Landuse pracfices do nat appear to significantly impact water quality or the riparian vegotation. Amy impacts that occur
appear to be natural

& = There are some signs of impact from landuse ectivities such as grzing, drdand agriculture, Imgation, feadiots, mining,
timber harvesting, urban, roads, etc.

# = Impacts from landusa activities ane cbvious and occur throughout most of the stream reach. For example, there ara
obvious signa of human indwced erosion, saline seeps ar overgrazing within the watershed.

2 = Landuse impacis are significant and widespread. Visual observation and photo documentation would provids
overwhalming svidence thal the stream is impained.
0 = Land uso impacts are so intrusive that the stream has lost most of its natural features. The stream does nol appear 1o be
capable to suppart most lorms of aguatic ife

i 7]
Actual Scare: L [ Potential Score: 5

Pﬂ_‘H‘-.i LM
%) 3

Cermmants
Total Actual 4] Total Polential 0
RATING Total x 100 BOITE

[Total MRCS Actual + Total MT Supplement Aclual)  x100 WDV

OVERALL RATING
[Total NHCS Potential + Total MT Supplement Potential)

T5-100% = SUSTAINABLE
50-75% = AT RISK
LESS THAN 50% = NOT SUSTAINABLE

CEAT i
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Question 15. Surface oils, urbidity, salinizaticn, precipitants on stream bottom andior water odor
& = none

4 = Slight

2 = Modamia

0 = Extensive

N/A = No water

Actual Score: __h_ Potential Swm:_j,p—

Commants

Question 16. Bacterla
4 = Thare are no known anthropogenic sources of bacteria
2 = Likely sources of bacteria ara prasent. Wastewaler or concentraled lvestock operations ara the most common sources.

0 = Feadiots are cCommon or raw Seéwage is enlenng the stream

Actual Scora: 2 Potential Score: __ &/

Cammants &‘u%i::(-,t’

Question 17, Macroinveriebrates
4 = Tha siream has a healthy and diverse community of macroinveriebrales. Stream riffies usually have an abundance of may

fies, caddis flies andfor stone flies.
2 = The stream ks dominated by pollution tolerant taxa such as fly and midge larva.

0 = Macroimveriebrates ane rare or absent
Mfh = Stroam reach is ephemeral

Actual Scora: Patential Score:

! r
Comments 'NL.TJ fim!':rf-e:f et s e

! SRAF s
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Dearborn River TPA

TOTAL DISCHARGE:

Site Visit Coda:

Date:

Wrlerbodys LI+ L GEC E
Personnal: k

o o |~ & jen & | fma

o=
i

el

Fage | ol d
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Appendix B
Stream Classification i
Date: Site Visit Code:
Waterbody: Station 1D:
Personnel:
i i i |
Bankfull Width {Ww] FL
WIDTH of the stream channel, at bankull stage elevation, in a rnilfla sadhﬂ
Mean DEPTH (duu) FL
Mean DEPTH of the stream channel crosis-section, at bankiull stage elevabion, in a
rilfle section.
Bnkfl. X-Section AREA (Ayg) 54q. FL
ABEA, of the stream channel cross-seclion, at bankiull stage elevabion, in a nille section.
Widthﬂup‘ﬂ'l RATIO [w‘uf d'illf]
Bankiull WIDTH divided by bankfull mean DEFTH, in a riffle section.
Maximum DEPTH (dusi) FL
Maximum depth of the bankiull ehannel cross-section, or distance between the
bankfull stage and thalweg elevations, in a rilfle section
WIDTH of Flood-Prone Area (Wi,) Ft.
Twice maximum DEPTH, or {2 X Qe = the stage/slovation at which fliood-prone anea
WIDTH is determined. (rillfle section)
Entrenchment Ratio (ER)
The ratio of locd-prone ansa WIDTH divided by bankfull channal WIDTH. {Wi, £ W)
(riffe saction)
Channel Materials (Particle Size Index) D50 mm.
Tha D50 particle size indax represants the median diameter of channel materials, as
sampled from the channel sudace, between the bankfull stage and thalwog elovations.
Water Surface SLOPE (S) FLiFt.
Channal slope = "rise” over “run® fof a reach approximately 20-30 bankfull channel
widths in length, with the "rlile to riflla” water surlace slope represanting the gradient
at bankfull stage.
Channel SINUOSITY (K) ! ! 5 )y i
Sinuosity Is an index of channel pattern, determined from a ratio of stream hngih 1 - i 5
divided by valley length (SLAVL); or eafimated from a ratio of valley siope divided by fhe
channal slopa (V5/3), AN
Stream Type
Commeanis:
Dala Mgt Apprermd
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Appendix B
RerdtBid 12003 DA
SUBSTRATE DEQ/MDM
Date: Jraa-00 Site Visit Code: |
Waterbody: STORET Station 1Dz 111157 1y
Personnel: I
[ Yo PEBBLE COUNT
Rillle (blhu} | fall wadak
Row 1D Particle Category  |Size (mm) _|Count  [Count Cheracleristic Group: PEBL-CNT
Sum % of Total  [Cum. Total
1 i / Clay <1 N i o 0.00%)
2 Sand 1-2 K. 0 0.00%
3 Very Fina | =2-4 0 0.00%
4 Fine s-8 | ] 0.00%
5 Fine 6-8 o 0.00%
[ Medium a 8-12 s 0 0.00%
7 Medium | 12-18 e (] 0.00%
&8 Coarse e 16 - 22 : : 1] 0.00%
9 Coarse 2.2 |1 [ 0.00%|
10 Very Coarse 32-45 X 0 0.00%)
i1 Very Coarse as-5a 1N T 0 B00%
[ ]
12 Small o | 6200 :—- : [ 0.00%
13 Small 2 90-128 |&i 0 0.00%
14 Large § 128-180 |. . 0 0.00%
15 Large 180-258 | 1] 0.00%
16 Small 256-362 |+ (¥ 0.00%
17 Small 2| 3s2-512 0 0.00%
18 Medium § 512- 1024 o 0.00%
19 Large a 1024 - 2048 o 0.00%
20 Bedrock = 2048 0 0.00%
21 Total # Samples 1] ] 0 0.00%
Pebble Court Data Entry Fomm
Final Report
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Appendix B Dearborn River TPA
Pl 0525
TOTAL DISCHARGE:
pate: 7-29-C% - Site Visit Code: _
waterbody: 1ot 0fcc s w station10: V)12 /ot (’:_)i'

Personnel:

1 i o > i
2 " # £
8 [ 53 23
4 LoX i
5 Fi) A1 i
8 .'.."' - I
7 N 3 I3
B I hE 22
g 1 | i1 3
10 0 e 20
11 = g-c" 27
1= 24 el L
13 gl uy 47
14 15 Nk i)
15 2o 52 /5
18 s £ P
17 ™ i oF
18 H7 [l (O
19 18 73 ..

EX Yo & o
Fal i 18 aY
22 e | ¥y <~
23 ¥ix I L

24 e b

25

28

o7

28

25

30

Parge 1 0 7

Dt Mgri. el
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Dearborn River TPA

M.A.142
MACROINVERTEBRATE HABITAT ASSESSMENT FIELD FORM RIFFLE/RUN PREVALENCE
Date: Ly 0% sevinitCodes (10 0%
Walerbady: [/ 1l b W ndacliing sim: il +Coy
Personnal: [/ Ala.0 0 A ™y
HABITAT
OPTIMAL SUB-OPTIMAL MARGIMNAL POOR
PARAMETER
‘Viwll-develpped rflle; 1dlle 22 wide | Rillle o5 wade 53 abress | Recuced 0fle arvas Ehad  (Kiltley visiuaily Bon-
a5 wirmam & anivnds fwo Umes sici® | But lergth lees than tws  [is mod e wide 33 sbieam  eadciand

1A, Hilfls Duvelopmant

ol siream.

i wsdth

B itn g i MSS (A teed

minimak gbiwam palteen sppaietly in
nadural sae.

[t vt
thopcom L 5 4-10 ] 34 [T
£ i
Erenise nubATrah i By El ivarsa wilh Bk o by TMunol Bene graved,
bbb, atninidunt cobbde, bul [teediroch, Bouldem, sand, feand, ailt, or bedrech
basdreck, boulder, fine  |or pill; cobble predent.  [Subeirabe.
18, Banithic Subsirste T.
: gravel, By 8 pravalesL
s
[1E. aco 5 340 - 3.3 8.1
Commanits: P . (4 < e
Gravel, cobible, of Beciier pirtoies | Giaved, cobbde, or Grawel, cobble, or Giraved, cobbile, or
ure Bah TEN ded by parliciey arm bcdoy b d 1 aw
1E . Feree pectamant [pasticirs s than Bt 29-58 % b 45,765 arvar THH purrounded by
824 mm (2570 murrpunded by line nurreunded by Ene line pediment.
wedimant sediment,
. 1En = 1118 1T 08
Commenta:
Chmanel shelians steent of [ Gaame N smbianhments Banks ghared wath

preaenl, usually in arees
of cressings, e

present an besh banks;
L540% ol the SirRam

mﬂ tament, ower
BE% of the siress sesch

3 Channel Aleration Evidence of paat esch Hzwd & I Ered B
[emBAnEiElu, alterations (Belose pEsl | Sissepted.
straighiening, dmdging, 20 prary) may be rewent,
cEher allerations) Enil mors fecent charsl
aliwration s nol pressnl
B acors i Ty 20 1118 B0 0.4
= S L L

A Tediment Depoditics

Little or me grfargeiment of bats
i 1hian 5% of the bonom afected
by sedimand depoaltinm

SoifiE mEW ik i
b dnrmatan, maatly
from cosme graval; 3=
3E% of the botom
tlecicd; slight
drpatilinn n ponh

Modersle depesilon of
e pravel, COMEE Band
on old & P Bars; 38
0% ol the bomom
affecied, sedimeai
depasits 8 obwiructions,
ganulrichone, & berde;

Hiavy deposis of N
material, increased bar
dweslopmerd; more han
A% ol the bottom
ranging beguently;
ronly slmost abasnt dus
1o substartal peconang

maderate Seposifian in  |depaiibce
Py provalent,
T = 16-20 1118 BT [
Cammeni
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Dearborn River TPA

(Wistur tilly Sausllow channel; minkmal\Water liTs > T5% of the  [Waler filis 25.75% o e |Very i waler in E
arsenant ol channel subntrate (haselloew I; € 28% | baselh L chanrat, & mogtly
8. Bhanral Flow Stalus |40 oegp channal sutnirats | bsralen moutly [present e vtanding
‘avposed. axposel P
15, ncors: o 16-28 1115 510 0.5
Commpnty:
Banks stabie: no evidance of srosion [Medeimiely tlabie; TR H ™ h many
or baeh faliurs; itie apparent drequent, sinall sreas of|moderate frequancy & AT "aw" srean
6. Bank Stabifily (scom [ i) for hotum probleme. srosion mastly hesbed  |wire of ereslosal areas; | Irequeem alarg straight
vach bank] NOTE: crewr, up b2 60% of barks in  |sections & bersts:
Dwtermine iefl of right reach hawe sroslon; high |obviaus bank sloughing:
nsdn while lacing rrasian poientisl dureg  |60-100% of banks have
dinalrnim. tilgh Fcre, ErOEkan Sa on
|'i- |aldesiapes,
sEcen! fio 518 -8 15 o2
Left Shie
Avarage:
drsmmienty
Right Side [
Chenr 9% of ifw sbreambank surlnces| F0-90% of the S3-70% of tha LEss tPian S50 of the
ol Ty StaksTigineg wegatation; Bank v, LA * Burfiten
T. Bank Vegetstlon | opiative o | or mak d iy vegeiat |Eervared in we g tation; ky g
™ [ncorw such idmnk almeat aif planits sliowed (o |darustion evident i |disnsgtion chriows: = di ion o
Bank) HOTE: feducs  |ory npturaiy, el allacting full plasl peiches of baie sall o |wegeiation; vegetstion
weanes fod snpas arops EuAh poiestisl to kny  [clously cropped Feintved ko 7 Inches or
& werds which do nat et qatent; more fhan  |vegelation common; (e | e,
Bl ol wall (a.g. iae-hall &l pedential plant than one-haif of polenss)
na ] haighs seident pland hesghl remaining.
[T, wcone: [ 3-10 [T 34 )
Luft Side i
Lt —
[Ty
Mgt Sice
Wik of vaatibed 2ane > 100 insl (Wi o vegatated sone [Widin of vegeiaiad s |WHlh of vageiaied sone
B Veguiated Zane Wiith 33100 fawt. 10-20 feet. < 18 bk
it minch akae)
B scom: 110 [ 3-8 [¥]
Luh Bxte }
lrwn-E:
Comeanis
Rlight Sica
TOTAL SCORE: Score compared to maximum possible:
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Dearborn River TPA

TOTAL DISCHARGE:
Date:

Walerbady:

ol

rd

i i

iP5

A

A7
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B m = |m jh e fea bR

PAE 4
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Dearborn River TPA

1442

MACROINVERTEEBRATE HABITAT ASSESSMENT FIELD FORM RIFFLE/RLUMN PREVALENCE
Dkt /240 sevekcede Oh- b3
Waterbody: : Flatrmey Soldee Mkl s MyLL AN O
Peraonnel :;{-.i"/"‘ _7'-..-.-.-
HABITAT
PARAMETER OPTIMAL SUB-OPTIMAL MARGINAL POOR
iillle 85 wifle a5 siream | AeguCed e area shal | Filies viually noa.

Pl rewiped il e

10 Canthic Subisirete

Eadinch, bowiders, tine
giavil, of sied prevalent

o 55 cobble present

am vireas & auiphis Ted eses wadth | Bul lengih lres Ran fes | nod s wide se stresm | ealstent
1A, Rl Davelopmany |9 HimaS fiimes wicth. ::‘:‘:g:"" Tl Yo
| ey T S Yl o] 35 or
Emmmenia:
Diverie i oy B diverge with  |Subsirete desdrated by |Monobonaus fine grawel,
cokiha, abaateda g £ obdn, bl Bedinel, Doukdin, s, |send, 180 o bedroch

rubsirate

TH, scom: 18 =1 25 o3
7
e
e, COLDM, OF DOUMGE parUCies  |Gravel, cobbse, of Gravel, cobbi, of GruvH, Sobble, BF
arw betwsan 0:28% nwrnended by | boulder pariicies ars boulder particies are toulder pamicies s
7. Embedded Hine widh {paricies leas than Dt 13- 50 % Safewen S0-T4% Erwar TR surroundad iy
.35 mm L2 wsirounded by Mg auFrourded by Mo Tine sedifind
andiment, wedimand,
T 1020 Fi4 [TT] 510 5
Commoniz;
Channed alisrstions abaand or Sama ch g Wi b Hanks phonid with
T inimEL SEEEM Paleln hppadenlly B preient, usualy in sreas [present on both Backs;  [gablon or cemest; over
natural sate of creasings, e {4380 of he stivem DO of the &lam reach
3. Chamnel Altsrstion |Evidwnse of past ] 45 d B i 4
Ichannsiiiatsn, amerstion (belore pasl | Ehrugied
pirdhghieeing, disdging, 20 pears) may be resanl,
ailhaf sleraticea) Wil mare recent channl
aferaton & net peaenl
1. scomi T3 i 1118 610 4
Cammenis:
Litthe of 0o gntargaemant of e & FDoane Afw incraaie S | M ol |Fminey dig ol fang
iwun than $% of the botlom affected  |[bar Ammation, mosily niEw geavel, LoBiSE 10D | maleilal neneaied bhar
by andimand drpoidion from czarue grasel; 5 on o3 & new bars; 38 |develegesent; more than
0% cf thae fiom 20% cf the boBom 0% of the Bofiom
fleesed. dlighe atiected, vedimen changing Irequantry:

4. Bndimant Depealticn dEpounRinn in podsis. Sepotits ot abutructions, |posis absmes] chiard due
COARIGElang, & BEaSE] o SuDSTEMIAD S el
moderats depssition in  |depossion
pooiy prevs lent,

4, acan 1520 e 518 [
]
Cammuenti:
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Vialer Eby banellow channel] mnimas

Wates Tilla > T9% of (P

‘Water liln Z5-T3'% of ihe

Very Metln winr i |

gurd of channel futmirae hanwfioe ghasnel; « I5% |basel) ha i wil channel
5 Chsnne| Flow Sutus :r:“,,_ el e = I hz-.m,_' = .,...r...f;:.ﬁ.,
| [remuned. wsposed pocks.
4 zcome 16-20 ' 11-15 510 [
Commaents:

. Bank Shility [scors
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Appendix B Dearborn River TPA

M12FLATCO06 | Date- 6/18/2003| 17:20

ﬁat Creek, Diversion from the Dearborn River

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI Index Score (adjusted)

BEHI Rating

Channel D50 mm
Percentage of Fines (<2mm) %
Stream Type

Discharge 76.22 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score %

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 76.22 |cfs
Temperature, water 13.12|degree C
pH 8.43
Specific Conductance 0.227|mS/cm
Dissolved Oxygen 9.47|mg/L
Dissolved Oxygen, % Saturation 90| %
Turbidity 1INTU

Lab Results from Field Samples

parameter value units RL

Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 2.1]mg/m*3 0.1
Benthic Chlorophyll a 30.7|mg/m"3 0.1
Total Phosphorus, TP 0.009|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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M12FLATC02 Date- 6/18/2003| 20:30
|Flat Creek on Flat Creek Rd, just above Culvert
Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth
Max Depth Ft
Flood prone width Ft
Entrenchement Ratio
Water slope
Channel Sinuosity
BEHI Index Score (adjusted)
BEHI| Rating
Channel D50 mm
Percentage of Fines (<2mm) %
Stream Type
Discharge cfs
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score %
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow cfs
Temperature, water degree C
pH
Specific Conductance mS/cm
Dissolved Oxygen mg/L
Dissolved Oxygen, % Saturation %
Turbidity 7.29|NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a ND mg/m”3 0.1
Benthic Chlorophyll a 8.3[mg/m”3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L
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M12FLATC05 | Dpate- 6/18/2003 17:00
[Fiat Creek DS of Milford Colony

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity
BEHI Index Score (adjusted)

BEH! Rating

Channel D50 27|mm
Percentage of Fines (<2mm) 13.16 | %
Stream Type

Discharge 30.84 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 30.84 |cfs
Temperature, water 21.96|degree C
pH 8.69
Specific Conductance 0.29|mS/cm
Dissolved Oxygen 9.06|mg/L
Dissolved Oxygen, % Saturation 103.6|%
Turbidity 10.8|NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a ND mg/m"3
Benthic Chlorophyll a 31|mg/m"3
Total Phosphorus, TP 0.012{mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 8|score
PERCENT OF MAX SCORE 441%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 15 13.16 13.16
S 1.5]1-2 0.00 13.16
FG 3]2-4 2 1.75 14.91
FG 5]4-6 3 2.63 17.54
FG 7]6-8 0.00 17.54
MG 10]8-12 13 11.40 28.95
MG 14112-16 0.00 28.95
CG 18]16-22 20 17.54 46.49
CG 27)22-32 22 19.30 65.79
CG 38.5]32-45 18 15.79 81.58
CG 54.5]45-64 10 8.77 90.35
SC 77]64-90 7 6.14 96.49
SC 109]90-128 2 1.75 98.25
MC 154]128-180 1 0.88 99.12
LC 218]180-256 0.00 99.12

256-362 1 0.88 100.00

362-512 0.00 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
0.00 100.00
TOTALS 114 100.00 100.00
D50 particle size (mm) 22-32
% Fines (<2mm) 13.16

M12FLATCO05 | Date- 6/18/2003 17:00
|Fiat Creek DS of Milford Colony

Bottom Deposits Distribution Graph
100 o e e e
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M12FLATCO08 | Date- 6/18/2003 13:30
Flat Creek below Birdtail Rd on Dearborn Ranch

Bankfull Width 33.00 [Ft
Mean Depth 3.67 |Ft
Bnkfull X-sect area 120.96 |Sq Ft
Width/Depth 9.00

Max Depth 5.49 |Ft
Flood prone width 100.00 |Ft
Entrenchement Ratio 3.03

Water slope 0.0017
Channel Sinuosity 2.59

BEH)! Index Score (adjusted) 29.00

BEHI Rating Moderate
Channel D50 10{mm
Percentage of Fines (<2mm) 15.79 %
Stream Type

Discharge 17.35|cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach A ment Score (MT adjusted) 94.1|%
Macroinvertabrate Habitat Assessment Score %

Non Impaired, Fully

Stream Reach Assessment Score (NRCS) Supporting

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 17.35|cfs
Temperature, water 21.51|degree C
pH 8.44
Specific Conductance 0.477|mS/cm
Dissolved Oxygen 11.3[{mg/L
Dissolved Oxygen, % Saturation 126.6{%
Turbidity 7.39[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a 0.9|mg/m*3
Benthic Chlorophyll a 12.9|mg/m”3
Total Phosphorus, TP 0.061|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 6|score
PERCENT OF MAX SCORE 33|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 14 12.28 12.28
S 1.5]1-2 4 3.51 15.79
FG 3]2-4 9 7.89 23.68
FG 5|4-6 20 17.54 41.23
FG 716-8 6 5.26 46.49
MG 1018-12 21 18.42 64.91
MG 14]12-16 5 4.39 69.30
CG 18]16-22 13 11.40 80.70
CG 27122-32 11 9.65 90.35
CG 38.5]32-45 8 7.02 97.37
CG 54.5145-64 3 2.63 100.00
SC 77]64-90 0.00 100.00
SC 109]90-128 0.00 100.00
MC 154]1128-180 0.00 100.00
LC 218]180-256 0.00 100.00
LC 309]256-362 0.00 100.00
362-512 0.00 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
0.00 100.00
114 100.00 100.00

D50 particle size (mm) 8-12

% Fines (<2mm) 15.79

M12FLATCO08 I Date- 6/18/2003 13:30

Flat Creek below Birdtail Rd on Dearborn Ranch
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100
90
80
70
60
50
40
30
20
10

Bottom Deposits Distribution Graph

/ —e— Percent Cumulative, finer

/

than

- - - Percent of Total —

- N N S
N L4 N N S=aq
‘e . ™~ ~_
—— 1 1 1 1 ‘TK'? B amn S S SIS A S o ¢
~— N <t © O N O NN I O 00O © NN < 0 ©
\ ! ! ! L= - AN MO < © OO N O 1 © v« N < <
— N < © 1 | U i 1 I —m — N O 1O O O o
WO N ©O N N IO < o 1 1 | T~ N N
~ AN MO < © O 0 O © N LA
OO N 0O IO © N <
- - N M -
Particle Size (mm) w0

204

Final Report



Appendix B Dearborn River TPA
——s—— Channel
Channel Cross Section Water Surface
Bankfull Elevation
12.0 — - —Floodprone Elevation|—
10.0 1 l_//
8.0
€ ] \ /
% 6.0 “~ /
2 1
I 4
4.0 +
2.0 | 1 /
0.0 1 : — \/\/ — :
S Q S S Q S S
° ® ® 8§ $ $ &
Station (ft)
BEHI Field Measures
Parameter | Value Units
Rod reading @ Upstream Edge Slope 0.0017
of Water 12.03 |[feet Sinuousity 2.59
Rod reading @ Downstream Max Depth 549 |feet
Edge of Water 14.25 |[feet Floodprone Height 10.97 |feet
Stream Distance 1340.00 |feet Mean Depth 3.67 |feet
Straightline Distance 517.00 [feet Bankfull Width 33.00 |feet
Left Edge of Bankfull 47.00 |[feet Floodplrone Width 100.00 |feet
Right Edge of Bankfull 80.00 |feet Bankfull Area 120.96 |[ft"2
Rod reading @ Thalweg 16.62 |[feet FloodproneArea ft"2
Rod reading @ Bankfull Depth 11.13  |feet W/D Ratio 9.00
Rod reading @ Floodplain Depth 5.65 [feet Cross Sectional Area 120.96 |ft"2
Left Edge of Floodprone depth 10.00 |[feet Entrenchment Ratio 3.03
Right Edge of Floodprone depth 110.00 |feet
3 Bank Height 11.00[feet
= Bankfull Height 5.88|feet Bank Ht/Bankfull Ht 1.87
E Root Depth 1.00[feet Root Depth/Bank Ht 0.09
Lo Root Density 25.00{% Root Density 25|%
E Bank Angle 70.00|Degrees Bank Angle 70 |degrees
E Surface Protection 50.00]% Surface Protection 50|%
m
Velocity at thalweg 0.79|ft/sec Velocity Gradient 0.06 |ft/sec/ft
Tape reading at thalweg 63.00|feet Near Bank stress / Mean
velocity at left bank 0.00(ft/sec Shear stress
tape reading at left bank 49.00|feet Anb/A
Near bank stress
Mean shear stress
Near bank x-sectional area fth2
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Dearborn River TPA

BEHI Associated Index Value (from form)

Possible Adjustment Factors

Bank Ht/Bankfull Ht 6.00 Bank Materials
Root Depth/Bank Ht 8.00 Bedrock is always Very Low
Root Density 6.00 Boulders are always Low
Bank Angle 5.00 Cobble decrease the category by one unless the mixture
Surface Protection 4.00 of Sand/Gravel is over 50%

Total Index Value 29.0 Gravel- adjust the values up 5-10 pts depending on

Numeric Adjustments: sand composition
Bank Materials Index adjustment: S,a"d' adjust m,e values up 10 pts
silt/clay- no adjustment
Stratification
Bank Strat'f'c_at'on Index adjustment: 5-10 pts upward depending on position of unstable
Total adjusted Index Value: 29.0 layers relative to bankfull stage

[ Bank Erosion Potential Rating:

Moderate
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Dearborn River TPA

M12FLATCO04

Date- 6/18/2003

9:15

Flat Creek at confluence with Dearborn River on Dearborn Ranch

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEH)! Index Score (adjusted)

BEHI Rating

Channel D50 154|mm
Percentage of Fines (<2mm) 2.80(%
Stream Type

Discharge 19.51|cfs

Stream Reach Assessment Score (NRCS)

%

Stream Reach A ment Score (MT adjusted)

%

Macroinvertabrate Habitat Assessment Score

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 19.51 |cfs
Temperature, water 18.51|degree C
pH 8.37
Specific Conductance 0.401|mS/cm
Dissolved Oxygen 8.95|mg/L
Dissolved Oxygen, % Saturation 95.71%
Turbidity NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a ND mg/m*3
Benthic Chlorophyll a 16.6|mg/m”3
Total Phosphorus, TP 0.034mg/L
Total Kiejdahl Notrogen, TKN 0.8|mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 5|score
PERCENT OF MAX SCORE 28|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 4 2.80 2.80
S 1.5]1-2 0.00 2.80
FG 3]2-4 11 7.69 10.49
FG 5|4-6 13 9.09 19.58
FG 716-8 1 0.70 20.28
MG 10]8-12 7 4.90 25.17
MG 14]12-16 1 0.70 25.87
CG 18]16-22 1 0.70 26.57
CG 27]22-32 5 3.50 30.07
CG 38.5]32-45 7 4.90 34.97
CG 54.5145-64 11 7.69 42.66
SC 17]64-90 5 3.50 46.15
SC 109]90-128 3 2.10 48.25
MC 154]128-180 4 2.80 51.05
LC 218]180-256 5 3.50 54.55
LC 309]256-362 4 2.80 57.34
0.00 57.34
3 2.10 59.44
2 1.40 60.84
56 39.16 100.00
143 100.00 100.00

D50 particle size (mm) 128-180

% Fines (<2mm) 2.80

M12FLATC04 | Date- 6/18/2003 9:15
|Flat Creek at confluence with Dearborn River on Dearborn Ranch

Bottom Deposits Distribution Graph

100 f
90 1 —<— Percent Cumulative, finer
R than /
80 | — * Percentof Total
70 +

Percent (%)
N
o
|
T

22-32 f+
3245 | ¢

Particle Size (mm)

180-256 +*

256-362 |+

512-1024 1+
>2048 +

1024-2048 &
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Dearborn River TPA

M12FLATCO06 | Date- 7/24/2003| 16:45
ﬁat Creek, Diversion from the Dearborn River
Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth
Max Depth Ft
Flood prone width Ft
Entrenchement Ratio
Water slope
Channel Sinuosity
BEHI Index Score (adjusted)
BEHI| Rating
Channel D50 mm
Percentage of Fines (<2mm) %
Stream Type
Discharge 57.91 |cfs
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score %
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 57.91 |cfs
Temperature, water 14.7|degree C
pH 8.46
Specific Conductance 0.263|mS/cm
Dissolved Oxygen 9.67|mg/L
Dissolved Oxygen, % Saturation 95.41%
Turbidity 0.46|NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 1.8|mg/m”3 0.1
Benthic Chlorophyll a 5.7|mg/m"3 0.1
Total Phosphorus, TP ND mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite 0.056|mg/L 0.01
Total Nitrogen, TN mg/L
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Dearborn River TPA

M12FLATC02 | Date- 7/24/2003] 18:00

|Flat Creek on Flat Creek Rd, just above Culvert

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI Index Score (adjusted)

BEHI Rating

Channel D50 mm
Percentage of Fines (<2mm) %
Stream Type

Discharge 34.47 |cfs

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

%

Macroinvertabrate Habitat Assessment Score

Stream Reach Assessment Score (NRCS)

%

Stream Reach Assessment Score (MT adjusted)

Macroinvertabrate Habitat Assessment Score

Field Measurements of water chemistry

parameter value units
Flow 34.47 |cfs
Temperature, water 15.11|degree C
pH 8.5
Specific Conductance 0.259|mS/cm
Dissolved Oxygen 9.51|mg/L
Dissolved Oxygen, % Saturation 94.6]|%
Turbidity 3.55[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a 3.6|mg/m"3
Benthic Chlorophyll a 19.2|mg/m”3
Total Phosphorus, TP 0.069|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L
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Appendix B Dearborn River TPA
M12FLATCO05 Date- 712412003| 13:30

Flat Creek DS of Milford Colony

Bankfull Width Ft

Mean Depth Ft

Bnkfull X-sect area Sq Ft

Width/Depth

Max Depth Ft

Flood prone width Ft

Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50 27|mm

Percentage of Fines (<2mm) 13.16 | %

Stream Type

Discharge 13.44 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score

Stream Reach Assessment Score (NRCS)

Stream Reach Assessment Score (MT adjusted)

3 min

Macroinvertabrate Habitat Assessment Score 35

Field Measurements of water chemistry

IMPAIRMENT CLASSIFICATION

MODERATE IMPAIRMENT

USE SUPPORT

PARTIAL SUPPORT

parameter value units
Flow 13.44 |cfs
Temperature, water 17.68|degree C
pH 8.32
Specific Conductance 0.273[mS/cm
Dissolved Oxygen 9.14|mg/L
Dissolved Oxygen, % Saturation 96|%
Turbidity 10.45[NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS 14|mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS 14{mg/L
Water Column Chlorophyll a 2.1|mg/m"3
Benthic Chlorophyll a 22.2{mg/m"3 .
Total Phosphorus, TP 0.069|mg/L 0.004
Total Kiejdahl Notrogen, TKN 0.6|/mg/L .
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 8|score
PERCENT OF MAX SCORE 441%
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 15 13.16 13.16
S 1.5]1-2 0.00 13.16
FG 3]2-4 2 1.75 14.91
FG 5]4-6 3 2.63 17.54
FG 7]6-8 0.00 17.54
MG 10§8-12 13 11.40 28.95
MG 14112-16 0.00 28.95
CG 18]16-22 20 17.54 46.49
CG 27]22-32 22 19.30 65.79
CG 38.5|32-45 18 15.79 81.58
CG 54.5|45-64 10 8.77 90.35
SC 77]64-90 7 6.14 96.49
SC 109]90-128 2 1.75 98.25
MC 154]128-180 1 0.88 99.12
LC 218]180-256 0.00 99.12
LC 309]256-362 1 0.88 100.00
362-512 0.00 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
0.00 100.00
114 100.00 100.00

D50 particle size (mm) 22-32

% Fines (<2mm) 13.16

M12FLATCO05 Date- 7/24/2003 13:30
|Flat Creek DS of Milford Colony

Bottom Deposits Distribution Graph
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Dearborn River TPA

M12FLATCO03

Date- 7/22/2003]

9:45

Flat Creek Upstream of Hwy 200, on Dearborn R

anch property

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 13.42|cfs
Temperature, water 18.32|degree C
pH 8.01
Specific Conductance 0.313[mS/cm
Dissolved Oxygen 9.83|mg/L
Dissolved Oxygen, % Saturation 104.3|%
Turbidity 10.14[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a 2.4
Benthic Chlorophyll a 31.6
Total Phosphorus, TP 0.025
Total Kiejdahl Notrogen, TKN ND
Nitrate + Nitrite ND
Total Nitrogen, TN

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 5|score
PERCENT OF MAX SCORE 28|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT

Bankfull Width 23.00 |Ft

Mean Depth 2.15|Ft

Bnkfull X-sect area 49.39|Sq Ft
Width/Depth 10.71

Max Depth 3.15|Ft

Flood prone width 63.00 |Ft
Entrenchement Ratio 2.74

Water slope 0.0046

Channel Sinuosity 1.23

BEHI| Index Score (adjusted) 30.10

BEHI Rating MDDERATE-HIGH
Channel D50 27|mm

Percentage of Fines (<2mm) 31.97 |%

Stream Type C4|borderline E4, just needs m
Discharge 13.42]cfs |

1.58 min
30
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Appendix B Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total

<1 27 22.13 22.13
S 1.5]1-2 12 9.84 31.97
FG 3]2-4 0.00 31.97
FG 5]4-6 3 2.46 34.43
FG 7]6-8 0.00 34.43
MG 10]8-12 8 2.46 36.89
MG 14]12-16 4 3.28 40.16
CG 18]16-22 4 3.28 43.44
CG 27]22-32 9 7.38 50.82
CG 38.5]32-45 16 13.11 63.93
CG 54.5]45-64 16 13.11 77.05
SC 77]64-90 10 8.20 85.25
SC 109]90-128 11 9.02 94.26
MC 154]128-180 4 3.28 97.54
LC 218]180-256 1 0.82 98.36
LC 309]256-362 2 1.64 100.00

362-512 0.00 100.00
512-1024 0.00 100.00

1024-2048 0.00 100.00

0.00 100.00
122 100.00 100.00
D50 particle size (mm) 27
% Fines (<2mm) 31.97
M12FLATCO03 Date- 7/22/2003 9:45
mat Creek Upstream of Hwy 200, on Dearborn Ranch property

Channel Cross Section

12.0
——+— Channel
] Water Surface
10.0 Bankiull Elevation
1 — - —Floodprone Elevation
8.0 +

Height (ft)

0.0

| | | | | |
T T T T o T T
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N < © [ee] o N
- -
Station (ft)

140.0
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Appendix B Dearborn River TPA

BEHI Field Measures

Parameter | Value Units

Rod reading @ Upstream Edge Slope 0.0046
of Water 10.92 |[feet Sinuousity 1.23

Rod reading @ Downstream Max Depth 3.15 feet
Edge of Water 13.05 |[feet Floodprone Height 6.30 feet
Stream Distance 467.50 |feet Mean Depth 2.15 feet
Straightline Distance 381.00 |[feet Bankfull Width 23.00 |feet
Left Edge of Bankfull 83.00 |feet Floodplrone Width 63.00 |[feet
Right Edge of Bankfull 106.00 |feet Bankfull Area 49.39  |ftr2
Rod reading @ Thalweg 13.60 |[feet FloodproneArea ft2
Rod reading @ Bankfull Depth 10.45 |[feet W/D Ratio 10.71
Rod reading @ Floodplain Depth 7.30 |feet Cross Sectional Area 49.39  |ft"2
Left Edge of Floodprone depth 55.00 |feet Entrenchment Ratio 2.74

Right Edge of Floodprone depth 118.00 |feet

s Bank Height 4.00|feet

] Bankfull Height 2.82|feet Bank Ht/Bankfull Ht 1.42

§ Root Depth 0.50(feet Root Depth/Bank Ht 0.13

o Root Density 20.00]|% Root Density 201%

f Bank Angle 40.00|Degrees Bank Angle 40 |degrees
E Surface Protection 80.00]% Surface Protection 80| %

m

Velocity at thalweg ft/sec Velocity Gradient ft/sec/ft
Tape reading at thalweg feet Near Bank stress /
velocity at left bank ft/sec Mean Shear stress
tape reading at left bank feet Anb/A

Near bank stress
Mean shear stress
Near bank x-sectional area ft"2

M12FLATCO3 [ Date- 712212003] 9:45
Flat Creek Upstream of Hwy 200, on Dearborn Ranch property
BEHI Associated Index Value (from form) Possible Adjustment Factors

Bank Ht/Bankfull Ht 5.20 Bank Materials
Root Depth/Bank Ht 8.00 Bedrock is always Very Low
Root Density 6.40 Boulders are always Low
Bank Angle - 3.00 Cobble decrease the category by one unless the mixture
Surface Protection 1.50 of Sand/Gravel is over 50%

Total Index Value 24.1 Gravel- adjust the values up 5-10 pts depending on

Numeric Adjustments: sand composition
Bank Materials Index adjustment: 0 S,and' adjust tﬁe values up 10 pts
silt/clay- no adjustment
6 Stratification
Bank Stratification Index a_deStment: 5-10 pts upward depending on position of unstable
Total adjusted Index Value: _ 30.1 layers relative to bankfull stage

| Bank Erosion Potential Rating: MDDERATE-HIGH

Final Report 215



Appendix B

Dearborn River TPA

M12FLATCO08 Date- 712312003| 16:00

Flat Creek below Birdtail Rd on Dearborn Ranch

Bankfull Width 33.00 [Ft

Mean Depth 3.67 |Ft

Bnkfull X-sect area 120.96 [Sq Ft

Width/Depth 9.00

Max Depth 5.49 |Ft

Flood prone width 100.00 |Ft

Entrenchement Ratio 3.03

Water slope 0.0017

Channel Sinuosity 2.59

BEHI| Index Score (adjusted) 29.00

BEH)| Rating Moderate

Channel D50 10{mm

Percentage of Fines (<2mm) 15.79 %

Stream Type E4|Sinuousity and W/D made it
Discharge 5.39 [cfs |

Stream Reach Assessment Score (NRCS) 94.8(%
Stream Reach Assessment Score (MT adjusted) 94.1|%
Macroinvertabrate Habitat Assessment Score 66.2(%
Stream Reach Assessment Score (NRCS) Non Impaired, Fully Supporting|
Stream Reach Assessment Score (MT adjusted)
. . 3 min
Macroinvertabrate Habitat Assessment Score 40
Field Measurements of water chemistry

parameter value units
Flow 5.39|cfs
Temperature, water 21.98|degree C
pH 8.4
Specific Conductance 0.438|mS/cm
Dissolved Oxygen 11.26|mg/L
Dissolved Oxygen, % Saturation 129|%
Turbidity 5.72[NTU

Lab Results from Field Samples

parameter value units RL
Total Suspended Solids, TSS ND mg/L 10
Volatile Suspended Solids, VSS ND mg/L 10
TSS-VSS ND mg/L 10
Water Column Chlorophyll a 0.9|mg/m"3 0.1
Benthic Chlorophyll a 32.8{mg/m"3 0.1
Total Phosphorus, TP 0.057|mg/L 0.004
Total Kiejdahl Notrogen, TKN ND mg/L 0.5
Nitrate + Nitrite ND mg/L 0.01
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 6|score
PERCENT OF MAX SCORE 33|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT
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Dearborn River TPA

Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total
<1 14 12.28 12.28
S 1.5]1-2 4 3.51 15.79
FG 3|2-4 9 7.89 23.68
FG 5]4-6 20 17.54 41.23
FG 7]6-8 6 5.26 46.49
MG 10]8-12 21 18.42 64.91
MG 14]12-16 5 4.39 69.30
CG 18]16-22 13 11.40 80.70
CG 27]22-32 11 9.65 90.35
CG 38.5]32-45 8 7.02 97.37
CG 54.5|45-64 3 2.63 100.00
SC 77]64-90 0.00 100.00
SC 109]90-128 0.00 100.00
MC 154]128-180 0.00 100.00
LC 218]180-256 0.00 100.00
LC 309]256-362 0.00 100.00
362-512 0.00 100.00
512-1024 0.00 100.00
1024-2048 0.00 100.00
>2048 0.00 100.00
TOTALS 114 100.00 100.00
D50 particle size (mm) 8-12
% Fines (<2mm) 15.79
M12FLATCO08 Date- 7/23/2003 16:00
|Flat Creek below Birdtail Rd on Dearborn Ranch
Bottom Deposits Distribution Graph
100 / e
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Dearborn River TPA

BEHI Field Measures

Parameter | Value Units
Rod reading @ Upstream Edge of Slope 0.0017
Water 12.03 feet Sinuousity 2.59
Rod reading @ Downstream Edge of Max Depth 549 |feet
Water 14.25 feet Floodprone Height 10.97 |feet
Stream Distance 1340.00 feet Mean Depth 3.67 |feet
Straightline Distance 517.00 feet Bankfull Width 33.00 |feet
Left Edge of Bankfull 47.00 feet Floodplrone Width 100.00 |feet
Right Edge of Bankfull 80.00 feet Bankfull Area 120.96 |ft"2
Rod reading @ Thalweg 16.62 feet FloodproneArea fth2
Rod reading @ Bankfull Depth 11.13 feet W/D Ratio 9.00
Rod reading @ Floodplain Depth 5.65 feet Cross Sectional Area 120.96 _|ft"2
Left Edge of Floodprone depth 10.00 feet Entrenchment Ratio 3.03
Right Edge of Floodprone depth 110.00 feet
5 Bank Height 11.00|feet
s Bankfull Height 5.88|feet Bank Ht/Bankfull Ht 1.87
£ Root Depth 1.00[feet Root Depth/Bank Ht 0.09
o Root Density 25.00|% Root Density 25|%
f Bank Angle 70.00|Degrees Bank Angle 70 |degrees
T Surface Protection 50.00{% Surface Protection 501%
o
Velocity at thalweg 0.79]ft/sec Velocity Gradient 0.06 |ft/sec/ft
Tape reading at thalweg 63.00]feet Near Bank stress /
velocity at left bank 0.00|ft/sec Mean Shear stress
tape reading at left bank 49.00|feet Anb/A
Near bank stress
Mean shear stress
Near bank x-sectional area ftr2
M12FLATCO08 | Date- 7/23/2003 16:00
|Flat Creek below Birdtail Rd on Dearborn Ranch
M12FLATC08 | Date- 7/23/2003 16:00
Flat Creek below Birdtail Rd on Dearborn Ranch
BEHI Associated Index Value (from form) Possible Adjustment Factors
Bank Ht/Bankfull Ht 6.00 Bank Materials
Root Depth/Bank Ht 8.00 Bedrock is always Very Low
Root Density 6.00 Boulders are always Low
Bank Angle 5.00 Cobble decrease the category by one unless the mixture
Surface Protection 4.00 of Sand/Gravel is over 50%
Total Index Value 29.0 Gravel- adjust the values up 5-10 pts depending on
Numeric Adjustments: sand composition
Bank Materials Index adjustment: s,a”d' Sgjust m,e values up 10 pts
silt/clay- no adjustment
Stratification
Bank Stratification Index adjustment: 5-10 pts upward depending on position of unstable
Total adjusted Index Value: 29.0 layers relative to bankfull stage
[ Bank Erosion Potential Rating: Moderate
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Dearborn River TPA

M12FLATCO04

Date- 7/24/2003]

10:00

Flat Creek at confluence with Dearborn River on Dearborn Ranch

Bankfull Width Ft
Mean Depth Ft
Bnkfull X-sect area Sq Ft
Width/Depth

Max Depth Ft
Flood prone width Ft
Entrenchement Ratio

Water slope

Channel Sinuosity

BEHI| Index Score (adjusted)

BEH)| Rating

Channel D50 154|mm
Percentage of Fines (<2mm) 2.801%
Stream Type

Discharge 4.08 |cfs

Stream Reach Assessment Score (NRCS) %
Stream Reach Assessment Score (MT adjusted) %
Macroinvertabrate Habitat Assessment Score
Stream Reach Assessment Score (NRCS)
Stream Reach Assessment Score (MT adjusted)
Macroinvertabrate Habitat Assessment Score
Field Measurements of water chemistry

parameter value units
Flow 4.08 |cfs
Temperature, water 19.92|degree C
pH 8.4
Specific Conductance 0.366[mS/cm
Dissolved Oxygen 10.14|mg/L
Dissolved Oxygen, % Saturation 111.41%
Turbidity 3.28[NTU

Lab Results from Field Samples

parameter value units
Total Suspended Solids, TSS ND mg/L
Volatile Suspended Solids, VSS ND mg/L
TSS-VSS ND mg/L
Water Column Chlorophyll a ND mg/m*3
Benthic Chlorophyll a 14.3|mg/m"3
Total Phosphorus, TP 0.019|mg/L
Total Kiejdahl Notrogen, TKN ND mg/L
Nitrate + Nitrite ND mg/L
Total Nitrogen, TN mg/L

Macroinvertabrate Data Results

parameter value units
TOTAL SCORE (max =18) 5|score
PERCENT OF MAX SCORE 28|%
IMPAIRMENT CLASSIFICATION MODERATE IMPAIRMENT
USE SUPPORT PARTIAL SUPPORT

2.5 min
30"
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Pebble Count Data
Mean size Particle Size (mm) Sum % Total Cum. Total
<1 4 2.80 2.80
S 1.5]1-2 0.00 2.80
FG 3]|2-4 11 7.69 10.49
FG 5|4-6 13 9.09 19.58
FG 7]6-8 1 0.70 20.28
MG 10§8-12 7 4.90 25.17
MG 14]12-16 1 0.70 25.87
CG 18]16-22 1 0.70 26.57
CG 27]|22-32 5 3.50 30.07
CG 38.5]32-45 7 4.90 34.97
CG 54.5|45-64 11 7.69 42.66
SC 77]64-90 5 3.50 46.15
SC 109]90-128 3 2.10 48.25
MC 154]128-180 4 2.80 51.05
LC 218]180-256 5 3.50 54.55
LC 309]256-362 4 2.80 57.34
362-512 0.00 57.34
512-1024 3 2.10 59.44
1024-2048 2 1.40 60.84
>2048 56 39.16 100.00
TOTALS 143 100.00 100.00
D50 particle size (mm) 128-180
% Fines (<2mm) 2.80
M12FLATCO04 Date- 7/24/2003 10:00
|Flat Creek at confluence with Dearborn River on Dearborn Ranch
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DEARBORN RIVER MACROINVERTEBRATE AND PERIPHYTON
ANALYSIS

The following tables and figures provide additional detail for the macroinvertebrate and periphyton data
collected in the Dearborn River watershed. Macroinvertebrate data were collected from five sites in the
Dearborn River between 2000 and 2003, and five samples were collected during that time.

DEARBORN RIVER

Table C-1. Selected benthic macroinvertebrate metrics, dominant taxa, and Montana revised

tolerance and periphyton values for the Dearborn River.

Sample Site ID 2000 2002 2003
Chart ID Metrics/Variables
Site Name Value|TV Value TV Value TV
Macroinvertebrates
Y%tolerant taxa 0.3
no. EPT taxa 19
%clingers 63.7
no. clinger taxa 17
HBI 2.92
DB-1 M12DBRNROS Total score 15
Dearborn blw. Falls |% score 83
Serratella 2
Dominant taxa Epeorus 1
Eukiefferiella 3
Periphyton
Siltation Index 1.75 - no stress
Disturbance Index 26.97 - minor stress
Macroinvertebrates
Y%tolerant taxa 8
no. EPT taxa 11
%clingers 69
no. clinger taxa 10
HBI 2.25
DB-2 M12DBRNRO3 Total score 9
Dearborn u/s % score 50
Rhithrogena 0
dominant taxa Brachycentrus 1
Cricotopus 8
Periphyton
Siltation Index 2.52 - no stress
Disturbance Index 43.27 - minor stress
DB-3 M12DBRNRO2 Macroinvertebrates
Y%tolerant taxa 29.15
Dearborn @ Hwy 200
no. EPT taxa 14
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Sample Site ID 2000 2002 2003
Chart ID Metrics/Variables
Site Name Value|TV Value TV Value TV
%clingers 53.4
no. clinger taxa 12
HBI 4.14
Total score 10
% score 56
Zaitzevia 5
dominant taxa Hydropsyche 4
Rhithrogena 0
Periphyton
Siltation Index
Disturbance Index
Macroinvertebrates
Y%tolerant taxa 24.56 14.6
no. EPT taxa 7 14
%clingers 26.32 74.9
no. clinger taxa 8 17
HBI 3.89 3.75
M12DBRNRO4 Total score 9 9
DB-4 % score 50 50
Lisel e ) 28 Brachycentrus 1
dominant taxa Rheotanytarsus 6
Claasenia 2
Hydropsyche 4
Periphyton
Siltation Index 6.9 - no stress
Disturbance Index 39.87 - minor stress
Macroinvertebrates
Y%tolerant taxa 20.1
no. EPT taxa 15
%clingers 75.3
no. clinger taxa 20
HBI 3.8
M12DBRNRO6 Total score 9
DB-5 D % score 50
earborn blw. Flat
Hydropsyche 4
dominant taxa Claasenia 2
Brachycentrus 1
Periphyton
Siltation Index 8.56 - no stress
Disturbance Index 17.84 - no stress
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MF Ingersoll
2003
2000
N «~ N - MO < O OO NN T NOMLW I ~0O OO0 5 3 0
L L m OL mOm L L mnmOm WL O LWwwwwwwhboOOoOwoOwuw
N OOl AaLQ®N=QLAaSLESSS0LLS0LConon

Sites/Assessments

Range of values for the metric Percent Tolerant Taxa over a 4-year sampling
period, arranged in ascending order, by site. Several sites were sampled in both 2002 and 2003; a
few sites had samples collected only in 2000.
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Figure C-2. Range of values for the metric Number of EPT Taxa over a 4-year sampling
period, arranged in ascending order by site. Several sites were sampledin both 2002 and 2003.
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Figure C-3.  Range of values for the metric Number of Clinger Taxa over a 4-year sampling
period, arranged in ascending order by site. Several sites were sampled in both 2002 and 2003; a
few sites had samples collected only in 2000.
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Percent Clingers and Percent Tolerant Taxa from five reaches sampled on the

Dearborn River mainstem from 2000-2003; the most recent data from each site are used. Reach
numbers refer to Table C-1.
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Figure C-7. Number of EPT Taxa and Clinger Taxa sampled from five reaches on the Dearborn

River mainstem from 2000-2003; the most recent data from each site are used. Reach numbers

refer to Table C-1.
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Figure C-8.  Hilsenhoff Biotic Index from samples taken along five reaches of the Dearborn
River mainstem from 2000-2003; the most recent data from each site are used. Reach numbers
refer to Table C-1.
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SOUTH FORK DEARBORN RIVER

Table C-2. Selected benthic macroinvertebrate metrics, dominant taxa, and Montana revised
tolerance, and periphyton values for the South Fork of the Dearborn River

chart Sample Site ID . . 2000 2002 2003
ID Site Name ETIeSEITElES Value TV Value V| value |TV
Macroinvertebrate
%tolerant taxa 7.69
no. EPT taxa 14
%clingers 41.76
SFD-1 no. clinger taxa 12
HBI 3.08
SE-1 SF Dearborn Total score 14
100yds u/s first % score 78
bridge and below Orthocladius 7
Blacktail dominant taxa Psychoglypha | 0
Serratella 2
Periphyton
Siltation Index
Disturbance Index
Macroinvertebrate
%tolerant taxa 20.7 6.8
no. EPT taxa 18 21
%clingers 52.6 84.5
no. clinger taxa 20 23
HBI 4.06 3.55
M12SFDBRO1 Total score 13 10
SE-2 % score 72 56
SF Dearborn u/s Orthocladius | 7 Simulium 4
Blacktail dominant taxa Pagastia 2 Serratella 2
Zaitzevia 5 Epeorus 1
Periphyton
Siltation Index 11.09-no
stress
Disturbance Index 16.91-no
stress
Macroinvertebrate
%tolerant taxa 14.4 36.9
no. EPT taxa 17 16
Y%clingers 21.23 57.9
no. clinger taxa 18 18
HBI 6.01 3.04
M12SFDBRO02 Total score 12 13
SE-3 % score 67 72
SF Dearborn u/s Eukiefferiella | 3 Agapetus 0
434 dominant taxa Tvetenia 4 | Lepidostoma | 1
Skwala 3 Ochrotrichia 4
Periphyton
Siltation Index 31.84 - no
stress
Disturbance Index 6.87 - no
stress
SF-4 | SFD-4 Macroinvertebrate
%tolerant taxa 59.25
SF Dearborn d/s no. EPT taxa 11
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chart Sample Site ID

1D Site Name

434

Metrics/Variables

2000

2002

2003

Value

TV

Value

TV Value

TV

Y%clingers

66.14

no. clinger taxa

13

HBI

3.47

Total score

9

% score

50

dominant taxa

Optioservus

Sweltsa

Periphyton

Siltation Index

Disturbance Index

M12SFDBRO04

SF-5 SF Dearborn @

Confluence

Macroinvertebrate

%tolerant taxa

65.1

no. EPT taxa

16

%clingers

81.7

no. clinger taxa

15

HBI

4.44

Total score

13

% score

72

dominant taxa

Optioservus

Zaitzevia

(&)]

Nixe

Periphyton

Siltation Index

Disturbance Index

Percent

Tolerant taxa/
/

MVez7 — o8

upstream

Figure C-9.

3

Site/Reach

5

downstream

Percent clingers and percent tolerant along 5 sites of the South Fork Dearborn

River, sampled from 2000-2003; the most recent data from each site are used. Reach numbers refer
to Table C-2.
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Figure C-10. Percent clingers and percent tolerant along 5 sites of the South Fork Dearborn
River, sampled from 2000-2003; the most recent data from each site are used. Reach numbers refer
to Table C-2.
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Figure C-11. Hilsenhoff Biotic Index from samples collected along S sites of the South Fork
Dearborn River, sampled from 2000-2003; the most recent data from each sites are shown. Reach
numbers refer to Table C-2.
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MIDDLE FORK DEARBORN RIVER

Table C-3. Selected benthic macroinvertebrate metrics, dominant taxa, and Montana revised
tolerance, and periphyton values for the Middle Fork of the Dearborn River

Middle Fork of the Dearborn River Biological Data Summary Table

Chart Sample Site ID Macroinvertebrate 2000 2002 2003
ID Site Name Metrics/Variables Value TV Value TV Value TV
Macroinvertebrates
%tolerant taxa 36.1 0.3
no. EPT taxa 18 15
%clingers 37.5 85.6
no. clinger taxa 16 14
HBI 3.58 0.77
M12MFDBRO0O1 | Total score 14 16
ME-1 % score 78 89
MF Dearborn @ Baetis 5 Epeorus 1
Rogers Pass dominant taxa Drunella 1 Cinygmula 0
Hydrobaenus | 8 Drunella 1
Periphyton
Siltation Index 443 -no
stress
Disturbance Index 55.38 - mod.
stress
Macroinvertebrates
%tolerant taxa 221
no. EPT taxa 17
%clingers 62.2
no. clinger taxa 19
MFD-2 HBI 3.6
Total score 10
iee MF Dearborn | % score 56
u/s 200 Pagastia 2
dominant taxa Ochrotrichia | 4
Orthocladius | 7
Periphyton
Siltation Index
Disturbance Index
Macroinvertebrates
%tolerant taxa 29.55 36.7
no. EPT taxa 11 17
%clingers 52.9 70.3
no. clinger taxa 12 19
M12MFDBRO04 HE 4.6 3.86
Total score 10 11
MF-3 % 56 61
MF Dearborn @ |-—2-S€9r€ , =
Ingersoll PolypedllL_Jm 7 Zaitzevia 5
dominant taxa Orth_ocladms 7 Brachycentrus 1
Optioservus | 3 Optioservus 3
Zaitzevia 5
Periphyton
Siltation Index
Disturbance Index
MF-4 M12MFDBRO02 | Macroinvertebrates
%tolerant taxa 34.6 46.1
MF Dearborn no. EPT taxa 11 18

Appendix C

C-11




TMDL and Water Quality Restoration Plan: Dearborn River TMDL Planning Area

Middle Fork of the Dearborn River Biological Data Summary Table

Chart Sample Site ID Macroinvertebrate 2000 2002 2003
ID Site Name Metrics/Variables Value TV Value TV Value TV
d/s 434 Y%clingers 57.7 77.4
no. clinger taxa 11 18
HBI 5.34 4.08
Total score 8 11
% score 44 61
Tanytarsus 7 Zaitzevia 5
dominant taxa Optioservus 3 Optioservus 3
Zaitzevia 5 | Brachycentrus | 1
Periphyton
Siltation Index 11.38 - no
stress
Disturbance Index 2254 -no
stress
0
80 4
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Figure C-12. Percent clingers and tolerant taxa from samples collected along 4 sites of the Middle
Fork Dearborn River, sampled from 2000-2003; the most recent data from each site are shown.

Reach numbers refer to Table C-3.
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Figure C-13. Hilsenhoff Biotic Index from samples collected along 4 sites of the Middle Fork
Dearborn River, sampled from 2000-2003; the most recent data from each site are shown. Reach
numbers refer to Table C-3.
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FLAT CREEK

Table C-4. Selected benthic macroinvertebrate metrics, dominant taxa, and Montana revised
tolerance values for Flat Creek

Flat Creek Macroinvertebrate Data Summary Table

chart I Sample Site ID Macrpinvertgbrate 2000 2002 2003
Site Name Metrics/Variables Value TV | Value | TV Value TV
Macroinvertebrates
%tolerant taxa 14.1
no. EPT taxa 8
Y%clingers 25.7
no. clinger taxa 13
M12FLATCO02 HBI 5.11
Total score 9
Fe Flat creek on % score 50
Flat Crk Rd. Orthocladius 7
dominant taxa Eukiefferiella 3
Cricotopus 8
Periphyton
Siltation Index
Disturbance Index
Macroinvertebrates
%tolerant taxa 27.7
no. EPT taxa 12
%clingers 70.3
no. clinger taxa 15
M12FLATCO05 HBI 3.94
Total score 8
. Flat creek @ % score 44
Milford Brachycentrus 1
dominant taxa Baetis 5
Optioservus 3
Periphyton
Siltation Index 25.96 - no stress
Disturbance Index 18.6 - no stress
Macroinvertebrates
%tolerant taxa 41 38.8
no. EPT taxa 10 10
%clingers 59 70.1
no. clinger taxa 10 15
M12FLATCO03 HBI 4.58 4.9
FC-3 Total score 7 5
Flat creek u/s % score 39 28
Hwy 200 Hydropsyche 4
dominant taxa Brachycentrus 1
Optioservus 3
Periphyton
Siltation Index 33.79 - no stress
Disturbance Index 14.48 - no stress
FC-4 F-7 Macroinvertebrates
%tolerant taxa 58.68
Flat creek u/s no. EPT taxa 7
Birdtail Rd %clingers 43.11
no. clinger taxa 9
HBI 5.85
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Flat Creek Macroinvertebrate Data Summary Table

chart 1D Sample Site ID Macrpinvert_ebrate 2000 2002 2003
Site Name Metrics/Variables Value TV | Value | TV Value TV
Total score 4
% score 22
Simulium 4
dominant taxa Baetis 5
Tricorythodes 5
Periphyton
Siltation Index
Disturbance Index
Macroinvertebrates
%tolerant taxa 34.6
no. EPT taxa 9
%clingers 52.7
no. clinger taxa 15
M12FLATCO08 HBI 5.45
Total score 6
FC-5 Flat creek blw. % score 33
Birdtail Baetis 5
dominant taxa Hydropsyche 4
Cheumatopsyche 7
Periphyton
Siltation Index 24.53 - no stress
Disturbance Index 4.34 - no stress
Macroinvertebrates
%tolerant taxa 18.7
no. EPT taxa 7
%clingers 78.3
no. clinger taxa 13
M12FLATCO04 HBI 4.65
Total score 5
. Flat creek @ % score 28
Mouth . Hydropsyche 4
dominant taxa Antocha 5
Optioservus 3
Periphyton
Siltation Index 14.29 - no stress
Disturbance Index 2.98 - no stress
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Figure C-14. Percent clingers and tolerant taxa from samples collected along 6 sites of the Flat
Creek mainstem, sampled from 2000-2003; the most recent data from each site are shown. Reach
numbers refer to Table C-4.
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Figure C-15. Number of clinger and EPT taxa from samples collected along 6 sites of the Flat
Creek mainstem, sampled from 2000-2003; the most recent data from each site are shown. Reach
numbers refer to Table C-4.
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Figure C-16. Hilsenhoff Biotic Index from samples collected along 6 sites of the Flat Creek
mainstem, sampled from 2000-2003; the most recent data from each site are shown. Reach
numbers refer to Table C-4.
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1.0 INTRODUCTION

An assessment of channel and riparian vegetation in the Dearborn River watershed was conducted using
aerial methods to provide support for TMDL planning. The Dearborn River watershed is a tributary to
the Missouri River in western central Montana, north of Helena. This assessment includes the Dearborn
River, the Middle and South forks of the Dearborn, and Flat Creek.

The overall objectives of the aerial assessment were as follows:

o Provide information about surface physical stream corridor conditions as required to support
determinations of impairment and beneficial use status.
Identify potential causes and sources of natural resource concerns when feasible.

o Establish a baseline of current resource conditions and indicators along the stream corridor for
future trend monitoring

e Support recommendations for natural resource restoration and protection strategies along the
stream corridor and important uplands within the watershed.

e Serve as a source of background information and interpretations to support future requests for
technical and financial assistance to carry out watershed planning efforts.

Assessment methods included interpretation of available aerial photographs and aerial reconnaissance.
These are described in the following section.

2.0 METHODS

The aerial assessment included both photo interpretation and fixed-wing rapid aerial assessment.
Photo interpretation was accomplished prior to the flights so interpretations could be confirmed
during the flyovers. Aerial photos considered in the Dearborn assessment included flights from
1955, 1964, and 1995 (Table 2-1).

Table 2-1 Aerial Photo Sources

Source Date Coverage
NRCS 1955 Central Dearborn Mainstem, portions of Flat Creek
NRCS 1964 Central Dearborn Mainstem, portions of Flat Creek
NRCS, Digital Orthoquads 1995 Complete Coverage of Watershed

Still photographs of the 2003 aerial reconnaissance are found in Appendix C (separate volume).
Plots of the 1995 aerial photos with 2003 still photo inserts are found in Appendix D. These
photo inserts were captured from continuous video coverage recorded in Hi-8 format and are a
subset of photos found in Appendix C.

Specifically, the photo assessment included the following:

= Define Rosgen Level 1 classification and reach breaks,

= Stream length changes/meander cutoffs/sinuosity measurements,

= Channel bar/aggradation/incisement conditions and other indicators of vertical stability
problems,
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= Bank erosion and trend over time based on historic aerial photographs (channel width
measured to evaluate movement of the stream and identify stream widening/narrowing),

= Riparian conditions and plant community characteristics (e.g. plant community, percent
canopy cover/density),

= Location of major wetlands,

= Major sediment sources or mass wasting in the project area,

= Major land use changes,

= Potential reference condition metrics,

= Location of roads/culverts/channel intersections,

= Location of major water diversions,

= Areas that appear to be adversely impacted and require field investigations.

The aerial assessment involved two fixed-wing flights over the listed reaches and major
tributaries. Video (Hi-8 format) and still photographs were recorded at an oblique angle (approx.
30 degrees ahead from vertical) from an elevation of 4500 ft and an average air speed of 90 mph.
A second flight was made to confirm physical feature attribute data along the stream corridor.
An aircraft with 2 crewmembers (a pilot, and a technician to record features) conducted the
inventory.

Documentation of physical features was based on the visual observation and interpretation of the
technician. Recorded features included:

Point Features

o Impoundments — Reservoirs on or immediately adjacent to the stream corridor,

e Instream Structures — Diversions, turnouts, pump sites,

e Headcuts — Active downcutting on side drainages,

« Potential Water Quality Point Sources - Corrals, feedlots, sewage discharge, irrigation return
flows, dump sites, etc. along or adjacent to the stream corridor,

« Stream Crossings — Bridges, pipelines, culverts, ford crossings,

e Riparian Characteristics -

e Vegetation attributes (trees, shrub, mixed, grass sedge),

e Density (% Canopy Coverage),

« Point of reference characterized by apparent disturbance (low density, limited age class
distribution, or species diversity, low vigor) by any source,
. Point of reference characterized by apparent low levels of disturbance,

o Other — Car bodies, gravel pits, construction sites, etc. located along the stream.

Linear Features

« Bank Erosion — Accelerated, active erosion of stream banks,

e Mass Bank Sloughing — Natural sloughing of high terraces/banks,

e Rock Riprap — Round river stone, angular rock or other bank armor,

e Channelized Segment —artificial (human-induced) manipulation of the channel,
e Other (incised channel, etc.).

Data was marked on 1995 digital orthoquads (DOQ’s). Variables measured are detailed in
Appendix A and data tables are found in Appendix B.
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3.0 RESULTS

This section presents an analysis of channel and riparian condition for the Dearborn River
Watershed. Analysis of results is grouped into stream reaches with identification as follows:

DR: Dearborn Mainstem (6 Reaches, DR1, DR2, DR3, DR4, DR5, DR6).
SF:  South Fork of the Dearborn (2 reaches, SF1, SF2).

MF:  Middle Fork of the Dearborn (2 reaches, MF1, MF2).

FC: Flat Creek (4 reaches, FC1, FC2, FC3, FC4).

Reach locations are depicted in Figure 1 (pocket insert). Point observations for each variable
were made at 10 to 70 locations within each reach depending on reach length and variability.
This corresponded to a transect/point observation interval of approximately 1100 to 2500 feet
within each delineated reach. Reference point numbers are found on the aerial photo sheets.

Results of analyses are presented as boxplots showing the central tendency (median) and
distribution of data (Figure 3-1).

Figure 3-1. Example Boxplot
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The central black bar is the median or 50" percentile value, which is equivalent to the average
when data are normally distributed. The 25" and 75™ percentiles are shown as the lower and
upper extents of the box. The “whiskers” represent the value of 1.5 times the interquartile range.
Circles represent outliers in the distribution of data, and asterisks represent extreme outliers.
Normally distributed data would have a symmetrical form around the median value.
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3.1 Channel Morphology and Condition
3.1.1 Background

Dearborn River

The mainstem of the Dearborn River is primarily an alluvial, gravel bed river (Rosgen Type C4)
with a small to moderately extensive floodplain. Significant reaches of the channel are confined
by deeply dissected terrain and canyon walls. Areas of lateral and vertical bedrock control are
present, and this confinement has resulted in limited lateral floodplain development in some
reaches. A short section of unstable braided channel is present in the transition from the
headwaters near Falls Creek/Bean Lake (Reach DR6).

Middle Fork Dearborn

The Middle Fork of the Dearborn River is a C4 channel in the foothills/plains; however, a
significant portion of the total stream length is a steeper gradient, headwaters B3/4 and A3 type
channel. The channel makes this transition to B type morphology upstream of Highway 200
which then parallels the Middle Fork of the Dearborn to the headwaters. The extensive road fill
slopes from Highway 200 do not encroach on the floodplain or result in geomorphic impacts to
the perennial reaches of the Middle Fork. Lower reaches of the Middle Fork are predominately
C4 type channel. Channel stability appeared to be closely related to riparian health. Increased
channel width and bank instability were associated with loss of riparian vegetation.

South Fork Dearborn

The South Fork has characteristics similar to the Middle Fork, and much of the headwater zone
is relatively undisturbed, steep forested terrain. Some land use (vegetation removal) impacts on
channel morphology are apparent in the central reaches, and riparian vegetation is largely limited
to willow and other shrub species. The river becomes an alluvial, gravel substrate channel
(Rosgen C4) in the lower reaches. Channel stability appeared correlated to riparian vegetation
health to some extent.

Flat Creek

Flat Creek is a low gradient, meandering channel with fine to very fine gravel bed materials
(Rosgen C4/F4 channel type, tending towards C5/F5 in upper reaches). Flat Creek serves as a
conveyance for irrigation water diverted from the mainstem of the Dearborn and channel
morphology reflects this altered flow regime. Channel cross section is enlarged due to diverted
irrigation flows and some channel erosion/instability is present in localized areas. Observed
channel instability is likely the result of increased flows due to irrigation diversion and
conversion of riparian vegetation to agricultural uses. Grazing and agricultural uses (pasture and
cropland) were widespread in Flat Creek. Grazing appeared to be of higher intensity in the lower
reaches.
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3.1.2 Channel Characteristics

Dearborn Mainstem

Six reaches were defined for the Dearborn mainstem (Table 3-1). Much of the mainstem
channel was a Rosgen C4 channel type, although local inclusions of coarser substrate C3 or
bedrock controlled channel appeared to be present in some areas.

Channel width ranged from 100 to 120 feet, generally increasing in the downstream direction.
Channel width measures approximate bankfull width, but may be biased slightly high due to the
tendency to include recently deposited gravel, or older un-vegetated gravel deposits near
bankfull elevation in this measurement. The uppermost reach (DR6) had a short braided section
that was a D4 channel type. Channel slope decreased from 0.008 in the upper reach (DR6) to
0.005 in the lower reach (DR1), and sinuosity ranged from 1.1 to 1.25 overall.

Figure 3-2 Channel Width in the Dearborn Watershed in 1995
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Bank stability was assessed using 1995 aerial photos and video coverage. Stability scores were
intended to approximate Rosgen Bank Erosion Hazard Index (BEHI) values. Banks rated “high”
were generally vertical banks or high terraces with primarily herbaceous riparian vegetation.
Moderate scores were assigned to banks that had sparse or patchy woody vegetation and steep to
moderately sloped banks. Banks that had abundant woody vegetation and moderate to low
angled banks were assigned a “low” score. This aerial assessment method was a coarse,
screening level tool and could not evaluate for all the factors (e.g. bank height ratio, surface
protection, etc) required to make a BEHI assessment. Nevertheless, it provided a simplified
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approach to rapid assessment of bank stability which was able to discern potential sediment
source areas.

BEHI scores were similar for Dearborn mainstem reaches DR1, DR2, and DR4, with 8 to 12.3%
of banks with “high” scores, and 87-92% in the moderate to low (i.e. stable) category. Reach
DR3 had a higher proportion of banks in the high category (27%). Unlike downstream reaches
DR1 and DR2, which are located in dissected “canyonland” topography, DR3 had an unconfined
channel and active floodplain. Elevated width to depth ratios and meander cutoffs were
therefore characteristic of this reach. BEHI ranking in reaches DR5 and DR6 indicated more
instability than downstream reaches, with 21 to 47% of banks falling in the high (i.e. unstable)
category. In particular, reach DR6 showed a significant proportion of unstable banks due to the
braided (Rosgen D4) morphology. Aerial photos from 1955 and 1964 were not available to
assess whether this braided character was related to flood damage in 1964. However, the
location of reach DRG6 in the transition from confined valley to unconfined plains is a common
location for sediment adjustments to occur, and braided D or unstable C morphology is
frequently observed.

Table 3-1 Stream Channel Characteristics — Dearborn Watershed, 1995

Reach Iliel?gctl;l Cl%;;gel Slope | Sinuosity C\I;I?S?lfl B_EHI hating (% of each) Ove;z:llb?l!lannel
(mi) (ft) High Mod Low ability

DR1 8.88 C4 0.005 1.15 115 8.1 38.3 53.6 | Good

DR2 9.52 C4 0.006 1.25 117 12.3 42.1 45.6 | Good

DR3 8.00 C4 0.007 1.13 120 27.4 35.3 37.3 | Fair-Good

DR4 8.15 C4 0.007 1.22 100 11.8 41.2 47.1 | Good

DR5 7436 | C4 0.008 1.04 100 21.2 28.8 50.0 | Fair

DR6 6.53 D4 0.008 1.1 107 47.1 26.2 26.6 | Poor

SF1 5.83 C4 0.012 1.22 34 8.3 25.0 65.7 | Fair to Good

S 5.56 B4/A3 | 0.017 1.09 17 0.0 9.0 84.7 | Good to

Excellent

MF1 6.17 C4 0.015 1.25 39 10.6 35.3 54.1 | Fair to Good

MF2 1.32 B4/A3 | 0.025 1.09 30 0.0 19.4 80.6 | Good-Excellent

FC1 7.49 C4 0.007 1.6 49 11.2 17.7 71.1 | Fair

FC2 443 C5/E5 | 0.006 1.55 36 13.1 36.9 50.0 | Poor-Fair

FC3 4.35 C5/E5 | 0.006 1.28 38 14.0 30.8 55.2 | Fair

FC4 11.64 | C5/E5 | 0.006 1.3 19 8.4 33.3 58.3 | Fair

A reference reach representative of unconfined C4 channel morphology was not readily apparent
in the central reaches of the Dearborn. Review of aerial photography and 2003 aerial
reconnaissance indicated that much of the C4 channel outside of the “canyon” or confined areas
was laterally active with frequently high width to depth ratios and variable density of tree/woody
shrub riparian vegetation.

Overall, BEHI scores were consistent with unimpacted bank conditions in reaches DR1, DR2,
and DR4 for this channel type and geologic setting. Human impacts were not associated with
“high” scores in these reaches and these banks were generally natural landscape features. Reach
DR3 had a significant proportion of banks in the “high” category. Reach DR3 was an
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unconfined alluvial channel and BEHI scores would be expected to be higher for this reach.
However, human impacts were apparent in portions of this reach and high BEHI rankings also
appeared to be related to degraded riparian vegetation in some areas. The upper reaches DR5
and DR6 also had a large proportion of high BEHI scores. In particular, DR6 ranked poorly due
to natural braided channel morphology. High BEHI scores were not related to human impacts
and are likely related to natural processes rather than land use issues.

Dearborn South Fork

Two reaches were defined for the Dearborn South Fork (Table 3-1). Rosgen classification
suggests that the lower reach (SF1) was a C4 channel type, and the upper reach (SF2) was a B4
to A3 channel. Analysis for the upper reach extended into the beginning of the forested
headwaters.

Average channel width in SF1 was 34 feet, and the upstream reach SF2 averaged 17 feet.
Channel slope decreased from 0.017 in the upper reach (SF2) to 0.012 in the lower reach (SF2),
and sinuosity was 1.09 and 1.22, respectively.

Bank stability in the South Fork was generally good, with only 8.3% of banks in reach SF1
showing high BEHI scores, and <1% unstable banks in the upper reach SF2. Reach SF1 did
show evidence of moderate instability with 25% of banks in this category. SF2 had significantly
less bank in the moderate category (9%); the majority of the channel banks (85%) ranked good
for stability (i.e. “low” BEHI ranking).

The relative differences in SF1 and SF2 bank stability are related primarily to channel type, and
secondarily to vegetation and/or land use. SF2 is primarily forested A and B channel types in the
headwaters, and has a relatively limited component of C channel in the lower part of the reach.
SF2 is inherently more stable than SF1 because of this morphology.

Vegetation does appear to play a role in channel morphology and stability in the lower reach
SF1. This is apparent from examination of aerial photography and visually comparing adjacent
reaches with different vegetation densities. Hay/pasture and grazing in SF1 were associated with
higher BEHI scores. The influence of riparian vegetation modification is more pronounced in
the Middle Fork than the South Fork, however.

Dearborn Middle Fork

Two reaches were defined for the Dearborn Middle Fork (Table 3-1). The lower reach (MF1)
was a Rosgen C4 channel type, and the upper reach (MF2) was a B4 at the lower end, and an A3
channel type in the headwaters. Analysis for the upper reach MF2 extended only partway into
the forested headwaters because overhead canopy and small channel size limited quantitative
measures. Average channel width in MF1 was 39 feet, and the upstream reach MF2 averaged 30
feet.

Bank stability assessment in the Middle Fork reach MF1 showed 11% of banks in reach MF1
with high BEHI scores and 35% with moderate scores. The upper reach MF2 had no banks with
high BEHI scores. It should be noted that the aerial assessment did not cover detailed
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assessment of the uppermost reaches of MF2 due to dense canopy cover. Had this been feasible,
the overall BEHI rating of reach MF2 would improve substantially due to more stable channel
types/reaches in the headwaters.

Vegetation appeared to play a strong role in channel morphology and stability in the lower reach
MF1. This is apparent from examination of aerial photography and visually comparing adjacent
reaches with different vegetation densities. High and moderate BEHI scores were associated
with loss of riparian vegetation and agricultural impacts.

Flat Creek

Four reaches were defined for Flat Creek (Table 3-1). The lower reach (FC1) was a Rosgen C4
channel type. Morphology suggested that substrate is predominately coarse gravel with bedrock
control in some areas. Central reaches FC2 and FC3 appeared to be Rosgen types C5 or E5
channel types. The uppermost reach FC4 was also classified as a C5/E5 channel type. Average
channel width in the lower reach of Flat Creek (FC1) was 49 feet, central reaches (FC2 and FC3)
averaged 36 and 38 feet respectively. Flat Creek Reach FC4 had an average width of 19 feet.

Flat Creek appeared slightly incised in the central reaches. This suggested that Flat Creek has
experienced downcutting (tending to F5 channel type) due to the diversion of irrigation water
and is re-establishing equilibrium C or E morphology.

BEHI assessment indicated that 8.4 to 11.2% of bank length in Flat Creek scored “high”.
Moderate bank erosion scores accounted for 18-37% of total bank length. Reaches FC1, FC2,
FC3, and FC4 were similar in the distribution of bank stability. It should be noted that eroding
banks originated both from human impacts and also areas where the active channel intersected
natural terraces and hillsides. Eroding banks associated with topographic features can be related
to human impacts; however, they can also be natural and unrelated to land use. In this case, the
majority of eroding banks were associated with human impacts.

Flat Creek is a highly altered system with diverted irrigation water and extensive conversion of
riparian areas to pasture or cropland. Loss of beaver from the system may also be a significant
factor in modified channel morphology. Reference reaches were not apparent in Flat Creek.
Prior to conversion to an irrigation conveyance, the channel of Flat Creek was certainly a
narrower, more stable channel. Given the current flow regime and corresponding geomorphic
adjustments, potential “reference” or “equilibrium” conditions and potential bank stability
criteria would be best defined through field investigation.

3.2 Riparian Condition

Fully functioning, healthy riparian vegetation communities can reduce stream bank erosion, filter
sediment, dissipate the energy of flood flows, and provide a healthy and contiguous environment
for both terrestrial and aquatic biota.

The distribution and composition of the riparian vegetation community is a function of the
physical and chemical properties of the soils, moisture, elevation, and aspect. Site characteristics
can be altered by both natural and man-induced causes. For example, an extreme flood event in
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the Dearborn River drainage in 1964 significantly altered the physical characteristics of many
stream floodplains as well as the character of the riparian vegetation communities. The effects
from 1964 flooding are still evident in the riparian community (see Section 3.3). Man’s actions
can also have an effect on the riparian vegetation community. Riparian harvest, the presence of
roads, stream crossings, agricultural encroachment, irrigation, and grazing can all have
deleterious effects on riparian vegetation communities.

A potentially significant anthropogenic factor in riparian vegetation communities is grazing.
Present-day grazing pressure is mainly related to cattle although at the turn of the century large
bands of sheep were prevalent. Contemporary grazing pressure is not necessarily more intense
than pre-settlement conditions. Lewis reported observing vast numbers of buffalo along the
rivers in 1806 while traveling through the Dearborn-Sun area, including “not less than 10,000
buffalo” within a two-mile radius near the Sun River confluence with the Missouri. It should be
recognized that interpretations of “unimpaired” riparian condition necessarily have a somewhat
short-sighted perspective relative to historical “reference” conditions.

With this caveat, interpretation of “unimpaired” or reference riparian characteristics in the
following discussion is generally a spatial comparison between “least impaired” reaches (i.e.,
maximum observed riparian coverage) vs. “impaired” reaches (i.e., areas that show evidence of
conversion to agricultural uses or elevated grazing pressure). A description of selected features
of the riparian corridor is presented on a stream-by-stream basis in the following sections.

The riparian buffer width was estimated by measurement from 1995 aerial photos and is reported
for each of the study reaches. Riparian buffer width was measured as the distance that natural
riparian vegetation extended from the streambank across the floodplain. Three classes of
vegetation were delineated and the percent cover of each was reported for each of the study
reaches. The vegetative community types included coniferous/deciduous tree, woody shrub,
herbaceous, and bare ground.

Finally, a qualitative assessment of the integrity of the riparian buffer was conducted. For the
purposes of this analysis, buffer integrity was ranked as good, fair, or poor. A “good” ranking
represented a natural riparian vegetation community that extends uninterrupted from the edge of
the active stream channel to the apparent topographic extent of the floodplain. A “fair” ranking
represented a riparian buffer that showed evidence of possible vegetation alterations from
grazing or other land use, but was generally intact along the stream channel. A *“poor” ranking
represents a natural riparian vegetation community that was restricted to the immediate
proximity of channel margins, and/or a riparian buffer with obvious evidence of riparian harvest
or conversion from a natural vegetation community to agriculture or impervious surfaces. In
general, these rankings could be equated to “fully functioning, functioning at-risk, and non-
functioning” type classification.

It should be noted that the aerial assessment techniques applied in this study are not adequately
sensitive to detect all potential impacts to the riparian vegetative community. For example, the
potential deleterious effects of low intensity or moderate grazing would not likely be detectable.
Grazing impacts would likely only be noted in relatively extreme cases. Nonetheless, a “poor”
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ranking clearly raises a “red flag” that the condition of the riparian corridor may be limiting
water quality and a “good” ranking likely eliminates the potential concern.

Dearborn Mainstem

Riparian vegetation was primarily open stands of deciduous cottonwood type (6 to 33%
coverage), with extensive areas of herbaceous understory (30-64% coverage) and woody shrub
components (19-39% coverage) (Table 3-2).

Table 3-2 Dearborn Mainstem Riparian Vegetation Features

Riparian Vegetation Type (% of reach)

Reach a;l.ffer Con/Dec WOy Grass/Sedge Total Bar.e Eatunray

idth (%) Shrub (%) Woody (%) Disturbed

(ft) ° (%) ° ye (%)

DR1 45 16 19 56 34 10

DR2 42 19 27 49 46 5

DR3 43 6 25 64 31 5

DR4 46 12 27 60 39 1

DR5 72 33 22 41 55 5

DR6 136 11 39 30 50 20

Although tree components were not the dominant vegetation component for the Dearborn
mainstem, the overall coverage was good relative to the site potential. Riparian vegetation
generally appeared to be in a seral state with multiple age classes of Cottonwood in active
alluvial reaches (e.g. reach DR3). Upper reaches DR4, DR5, and DR6 had increasing amounts
of coniferous overstory relative to deciduous Cottonwood.

Average riparian buffer width was fairly constant, ranging from 42 to 48 feet in reaches DR1 to
DRA4. Upper reaches DR5 and DR6 showed progressively greater riparian buffer widths (72 and
136 feet, respectively). This riparian buffer width appeared low relative to channel width (100
feet), but it should be noted that floodplain extents were limited by topographic features in many
locations. Microsite factors (e.g. floodplain elevation, aspect, shading, etc.) also played an
important role in vegetation distribution.

Representative photos for each Dearborn Mainstem Reach are found in Figures 3-3 to 3-8.
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Figure 3-3. Dearborn Reach DR1 Figure 3-4. Dearborn Reach DR2
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Shade provided by riparian vegetation to the stream channel was very limited on all reaches of
the Dearborn mainstem. This resulted in part from low to moderate tree densities and canopy
coverage, but also because tree heights and offset from the channel resulted in minimal shade
projected to the water surface (e.g. Figure 3-3). Channel widths exceeding 100 feet limited
effective shading potential from even mature Cottonwood stands adjacent to the river. The
majority of shade to the Dearborn mainstem was related to topographic influences (see Figures
3-3, 3-4, 3-7).

Impervious/urban impacts on the mainstem of the Dearborn were infrequent and were limited to
isolated road crossings and channel modifications. Bare ground or disturbed areas were present
as gravel bar deposits or rock formations. Bare ground was largely unrelated to anthropogenic
influences. Bare ground was especially characteristic of the braided reach in DR6 (20%).

Potential reference conditions for riparian vegetation in the Dearborn mainstem were difficult to
establish based on clear delineation of pristine or un-impacted reach locations within the
watershed. Review of historic aerial photographs and 2003 aerial reconnaissance did not suggest
that reach-specific or localized grazing pressure had resulted in riparian impairment over most of
the Dearborn. Upstream and downstream comparisons of adjoining reaches did not generally
indicate any localized impairment to riparian condition or coverage related to human influence.
Conversion of riparian communities to cropland or pasture was not characteristic of any reach of
the Dearborn mainstem except for reach DR3. Reach DR3 showed some impacts from loss of
riparian vegetation. Elsewhere in the Dearborn mainstem, human influence appeared minimal.
Existing conditions likely represent relatively unimpacted vegetation characteristics. Much of
the Dearborn mainstem is relatively inaccessible with a small, confined floodplain not well-
suited to agricultural uses. This may account for the apparent low level of human impacts.

Dearborn Middle and South Fork
The distribution of riparian vegetation components in the Middle and South Forks is found in
Table 3-3 and is discussed in the subsequent sections separately for each stream reach.

Table 3-3 Riparian Vegetation Features

Vegetation Type (% of reach)
Riparian Bare
Reach | Buffer Con/Dec \g/l?::lz, Grass/Sedge Total Ground/
Width (ft) (%) o (%) Woody (%) Disturbed
(%) °
(%)
SF1 28 3 49 46 52 2
SF2 61 18 31 51 49 <1
MF1 78 4 37 59 40 1
MF2 36 11 6 76 16 8

Dearborn South Fork

Riparian vegetation in lower Reach SF1 was characterized by isolated stands of deciduous
cottonwood (3%) with extensive areas of herbaceous understory (46%) and woody shrub

components (49%) (Table 3-3). Upper reach SF2 was mixed stands of deciduous cottonwood or

conifers (18%) with extensive areas of herbaceous understory (51%) and woody shrub
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components (31%). Tree and woody shrub species increased towards the headwaters, and the
upper portions of reach SF2 transitioned to a dominant coniferous overstory. Average riparian
buffer width was 28 feet in reach SF1 and 61 feet in SF2.

Impervious/urban impacts on the South Fork of the Dearborn were infrequent, and were limited
to isolated road crossings and channel modifications. Bare ground or disturbed areas were
present as gravel bar deposits and were related to floodplain/land use in some cases.

Figures 3-9 and 3-10 contrast the ‘good’ and ‘poor’ riparian conditions for the South Fork of the
Dearborn in the lower reach SF1. Woody species were predominately shrub/willow in ‘good’
reaches. Loss of riparian corridor due to conversion to agricultural uses resulted in reduced
riparian buffer widths in many locations.
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Figure 3-9. Central Portion of South Fork Figure 3-10. Central Portion of South Fork
SF1 ‘Good’ SF1 ‘Poor’
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The headwaters portion of the South Fork SF2 was primarily coniferous forest and did not show
any significant influence from anthropogenic activities (Figure 3-11). Portions of the central
and lower section of South Fork reach SF2 appeared to reflect the impacts of logging and
riparian vegetation clearing (Figure 3-12). The aerial assessment could not determine whether
grazing also impacted riparian coverage in this reach.

Figure 3-11. Upper Portion of South Fork Figure 3-12. Lower Portion of South Fork
SF2 ‘Good’ SF2 ‘Poor’
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Assessment of riparian vegetation impacts indicated that approximately 50% (20,593 feet) of
riparian corridor was rated “poor” in lower reach SF1 (Table 3-4). An additional 29% (12,042
feet) was considered “fair”, and 21% (8,725 feet) was in “good” condition. Cropland and
conversion to pasture accounted for riparian impacts. Locations of reaches coded by impact are
found in Appendix E.
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Table 3-4. Riparian Vegetation Impact on the Dearborn South Fork (SF1)

Impairment Status Length (%)
Good 8,725 21%

Fair 12,042 29%

Poor 20,593 50%
Total 41,361 100%

The upper reach of the South Fork SF2 showed post-1995 impacts from logging/riparian clearing
along 5910 feet of channel. This resulted in a “poor” rating for this segment of the reach,
although overall the headwaters were in *good” condition relative to site potential.

Vegetation assessment for the South Fork indicated that riparian coverage was sub-optimal in the
lower reach SF1 and had significant conversion to herbaceous vegetation types. Riparian
vegetation was lacking in woody shrub and tree components and was not in optimal condition
relative to site potential. The upper reach SF2 had limited impacts from riparian clearing.

Dearborn Middle Fork

Riparian vegetation in lower reach MF1 was characterized by isolated stands of deciduous
cottonwood (4%) with extensive areas of herbaceous understory (59%) and woody shrub
components (37%) (Table 3-3). Upper reach MF2 was mixed stands of deciduous cottonwood
or conifers (11%) with extensive areas of herbaceous understory (76%) and woody shrub
components (6%). Tree and woody shrub species increased towards the headwaters, and the
upper portions of reach MF2 transitioned to a dominant coniferous overstory. Vegetation
coverage values were biased in reach MF2 because the aerial assessment focused on the lower
end with more human impacts. Average riparian buffer width was 78 feet in reach MF1 and 36
feet in MF2.

Impervious/urban impacts on the Middle Fork of the Dearborn were generally limited to isolated
road crossings. Bare ground or disturbed areas were present as gravel bar deposits and were
related to land use/riparian vegetation loss in some locations.

Figures 3-13 to 3-15 contrast ‘good’ and ‘poor’ riparian conditions for the Middle Fork in the
lower reach MF1. Woody species in the lower reach of the Middle Fork (MF1) were primarily
woody shrubs. Tree components were not a significant part of the overall riparian coverage in
‘good’ reaches (Figure 3-13). Extensive clearing of riparian vegetation was apparent in the
lower reach of the Middle Fork (Figures 3-14 and 3-15). The upper reach MF2 in the
headwaters of the Middle Fork was mainly coniferous forest and was not significantly impacted
by land use (Figure 3-16). Encroachment on riparian vegetation by Highway 200 was minimal
except in a short section at the lower end of reach MF2.
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Figure 3-13. Middle Fork Dearborn (MF1) Figure 3-14. Middle Fork Dearborn (MF1)
‘Good’ Reach ‘Fair’ Reach

Figure 3-15. Middle Fork Dearborn (MF1)

Figure 3-16. Middle Fork Dearborn (MF2)
‘Poor’ Reach

Reach

Assessment of riparian vegetation impacts indicated that approximately 65% (20,593 feet) of
riparian corridor was rated “poor” in lower reach MF1 (Table 3-5). An additional 29% (12,042
feet) was considered “fair”, and 21% (8,725 feet) was in “good” condition. Cropland and

conversion to pasture accounted for riparian impacts. Locations of reaches coded by impact are
found in Appendix E.

Table 3-5. Riparian Vegetation Impact on the Dearborn Middle Fork (MF1)

Impairment Status Length (%)
Good 9,743 29%

Fair 1,837 7%

Poor 21,286 65%
Total 32,886 100%
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Overall, riparian vegetation in MF1 was lacking in deciduous tree and woody shrub components
and was not in optimal condition relative to site potential. The headwaters reach MF2 appeared
to be in good condition with a full complement of conifer/deciduous overstory in most areas
except for a short section in the lowermost portions near Highway 200.

Flat Creek

Vegetation metrics for Flat Creek indicated that riparian tree and woody shrub coverage was
extremely low for most reaches. Tree components were less than 1% in all reaches except
downstream reach FC1 (9%). Overall, woody shrubs comprised about 21% of the riparian
corridor (Table 3-6), and herbaceous species averaged 77%.

Table 3-6 Riparian Vegetation Characteristics on Flat Creek

Vegetation Type (% of reach)
Riparian Bare
Reach | Buffer Con/Dec ‘g,l:)::by Grass/Sedge Total Ground/
Width (ft) (%) (%) Woody (%) Disturbed
(%) 0
(%)
FC1 47 9 12 79 21 0
FC2 61 <1 35 64 35 <1
FC3 78 <1 21 77 21 2
FC4 36 <1 4 93 4 2

The lowermost reach FC1 had the highest frequency of tree components, although herbaceous
species were the dominant vegetation type (Figure 3-17). Average riparian buffer width was 47
feet in reach FC1 and was composed of about 79% herbaceous vegetation and 21% mixed
conifer/deciduous and woody shrubs

Vegetation in the upstream reaches FC2, FC3, FC4 was largely herbaceous, with lesser amounts
of remnant and decadent woody shrub species. Riparian buffer width (36 to 78 feet) was low in
these upper reaches of Flat Creek relative to potential (Figures 3-19 to 3-21).

Impervious/urban impacts on Flat Creek were associated with road crossings and channel
modifications. Bare ground or disturbed areas were relatively localized and had minor impacts
to riparian vegetation.

Flat Creek would not be expected to support a significant Cottonwood overstory given the
relatively arid plains location, channel type, and fine-grained floodplain substrate. Willow,
snowberry and other shrubs would be expected to be the dominant riparian component in this
geologic setting. It should be noted that less visible forms of woody species (e.g. sandbar
willow) were not easily identified with aerial assessment. As a result, woody shrub components
may be underestimated. Nevertheless, it is apparent that the high proportion of herbaceous
vegetation likely does not represent optimal conditions for reaches FC2, FC3, and FC4. Flat
Creek would potentially support a much more extensive woody shrub component especially
given the augmented flow regime. The entire length of Flat Creek was considered to be in the
“poor” category for riparian impacts.
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Figure 3-17. Flat Creek Reach FC1 Figure 3-18. Flat Creek Reach FC1
Unconfined Lower Reach Confined Lower Reach

L an i mi=d

Figure 3-19. Flat Creek Reach FC2 Reach Figure 3-20. Flat Creek Reach FC3 Reach
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33 Temporal Changes in Channel Condition

A review of historic aerial photos was undertaken to evaluate changes in channel conditions over
time. Aerial photo coverage for 1955, 1964, and 1995 was limited to the central portion of the
study area on the mainstem of the Dearborn and portions of Flat Creek. Channel geometry
including active channel width, stability, and riparian coverage were assessed and compared for
those areas with coverage for the time period. The full set of coverage for the Dearborn reaches
including 1955, 1964, and 1995 flights was available for reaches DR1, DR2, and DR3. The Flat
Creek reaches FC1, FC2, FC3 also had coverage for these years. Dearborn Reaches DR4, DR5,
and DR6 had coverage for 1955 and 1995 only, and no coverage was available for the Middle
and South Forks of the Dearborn.

3.3.1 Channel Widths

Channel width was measured as the distance between the vegetative indicators that defined bank
margins. In this analysis, topographic limits such as terraces, hillsides, and rock walls also
helped define channel extents. Channel width approximates bankfull width in many cross
sections but would exceed true bankfull measures especially for the 1964 measurements. For
example, the measures of width in 1964 are larger than the geomorphic bankfull width because
they include large expanses of gravel bar deposits and disturbed floodplain surfaces. Greatly
increased width following the 1964 flood reflects loss of vegetation within the bankfull
floodplain in addition to probable enlargement of channel cross section.

Figure 3-22. Estimated Channel Width in the Dearborn Planning Area in 1955, 1964, and 1995
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In general, measurements showed that channel widths increased substantially following the 1964
flood, and that 1995 widths were comparable to pre-flood (1955) values ( Figure 3-22).
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Channel response to the 1964 flood resulted in significantly increased channel widths. In
Dearborn reach DR1, channel width increased about 50%, from a 1955 value of 146 feet to 223
feet post-flood (Table 3-7). The Dearborn reach DR2 increased about 17% from a 1955 value of
176 feet to 205 feet post-flood, and reach DR3 nearly doubled in width to 429 feet. By 1995
these reaches had returned to pre-flood channel widths. DR1 and DR2 were narrower in 1995
compared to 1955. For reaches DR4 and DR5, 1964 data was not available. However, 1955 and
1995 measures show channel widths to be nearly identical.

Table 3-7. Temporal Changes in Channel Width

Channel Width (ft)

Reach 1955 1964 1995
DR1 146 223 111
DR2 176 206 117
DR3 206 429 203
DR4 129 NA 130
DR5 104 NA 106
DR6 342 NA 346
FC1 153 169 172
FC2 45 81 62
FC3 37 52 33

Flat Creek reaches FC2 and FC3 also showed significant increases in channel width post-1964
flood. FC1 appeared relatively unaffected with channel widths increasing only slightly in 1964.

To state the obvious, a major decrease in channel stability occurred along with channel width
increases after the 1964 flood. No metrics were calculated for bank erosion to demonstrate this
point. Recovery of channel widths in 1995 to dimensions near (or less than) 1955 values
indicates a strong trend for channel recovery following the 1964 flood. It is reasonable to
assume that rebuilding of floodplain soils on exposed gravel deposits and re-establishment of
climax floodplain vegetation communities is still continuing in the present day. Full recovery
from the 1964 flood event has been gradual in many alluvial channels along the Rocky Mountain
front. Exposed gravel floodplain surfaces are widespread in the portions of the Teton River,
Birch Creek, and elsewhere in the area.

3.3.2 Temporal Changes in Canopy Coverage

A review of historic aerial photos was undertaken to evaluate changes in riparian vegetation over
time. Conifer/deciduous tree, woody shrub, herbaceous, and bare ground classes were
quantified. Aerial photo coverage for 1955, 1964, and 1995 was for the Dearborn, and portions
of Flat Creek. The full set of coverage for the Dearborn reaches including 1955, 1964, and 1995
flights was available for reaches DR1, DR2, and DR3. The Flat Creek reaches FC2 and FC3 also
had coverage for these years. Dearborn Reaches DR4, DR5, and DR6 had coverage for 1955
and 1995 only, and no coverage was available for the Middle and South Forks of the Dearborn.
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Dearborn Mainstem

Changes in riparian coverage and composition were variable in the Dearborn mainstem (Table
3-8). The composite of conifer/deciduous trees and woody shrubs suggested that woody
vegetation was unchanged in reach DR1 from 1955 to 1995. Dearborn reach DR2 decreased
from 34% in 1955 to 27% in 1964, and increased to 46% in 1995. Reach DR3 also decreased
from 1955 to 1964 (34% to 23%), and increased to 31% coverage in 1995. Reaches DR4 and
DR5 both showed a 10-15% decrease in woody vegetation from 1955 to 1995. No data was
available for 1964 in the upper reaches of the Dearborn.

Table 3-8. Temporal Changes in Tree/Woody Shrub Canopy Coverage

Canopy Coverage (%)

Reach 1955 1964 1995
DR1 33.6 34.7 34.1
DR2 33.9 26.8 46.4
DR3 34.0 22.5 30.5
DR4 49.6 NA 38.9
DR5 69.3 NA 54.6
DR6 NA NA 49.5
SF1 NA NA 51.8
SF2 NA NA 48.7
MF1 NA NA 40.4
MF2 NA NA 16.3
FC1 NA NA 20.9
FC2 30.5 30.5 35.0
FC3 19.9 18.3 21.4
FC4 NA NA 4.3

Boxplots of individual riparian vegetation components are shown in (Figures 3-23 to 3-26).
Conifer and deciduous tree coverage in reach DR1 was similar in 1955 and 1995, and was
significantly higher in 1964 (Figure 3-23). Reach DR2 was similar in 1955 and 1964, and
increased in 1995. Reach DR3 showed little change in tree coverage from 1955 to 1995. Reach
DR4 decreased from 1955 to 1995, and reach DR5 increased tree coverage over the same time
period. No historic data was available for reach DR6.

Overall, woody shrub coverage tended to increase in the upstream direction, with median values
of 10-20% in the lower reaches, and values of 25-50% in the upper reaches. Shrub component
was generally similar in 1955 and 1995 for most reaches, with the exception of reach DR5 that
showed a decrease in woody shrub coverage. Trees increased in this reach over the same time
period.
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Figure 3-23. Conifer/Deciduous Coverage in the Dearborn Mainstem in 1955, 1964, and 1995
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Figure 3-24. Woody Shrub Coverage in the Dearborn Mainstem in 1955, 1964, and 1995
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Overall, herbaceous coverage tended to increase in the downstream direction with median values
of 60-70% in the lower reaches, and values of 20-40% in the upper reaches (Figure 3-25).
Herbaceous coverage in reach DR1 was similar in 1955 and 1995, and showed a small increase
in 1964. Reach DR2 herbaceous coverage decreased from 1955 to 1995, and showed
corresponding increases in trees and shrubs. Reach DR3 showed a drop in herbaceous coverage
in 1964, and was slightly higher in 1995 than 1955. Reaches DR4 and DR5 showed significant
increases in herbaceous coverage from 1955 and 1995. Decreases in shrub coverage were also
noted during this period. No 1955 or 1964 data was available for reach DR®.

Figure 3-25. Herbaceous Coverage in the Dearborn Mainstem in 1955, 1964, and 1995
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Overall, bare ground was a minor component in riparian areas, generally less than 10% (Figure
3-26). Significant increases in disturbed, bare ground was observed following the 1964 flood in
DR2 and DR3. This increase in disturbed ground returned to pre-flood levels in 1995.

Figure 3-26. Bare Ground in the Dearborn Mainstem in 1955, 1964, and 1995

100

80 1

60 o

40 4

20 o

Coverage (%)

-20

* *

K

* T %

Eﬁ .

O

DR

REACH

DR2

DR3

DRé

DR5

DR6

YEAR

B 1955
L] 1964
B 1995

In summary, the lower three reaches of the Dearborn (DR1, DR2, and DR3) generally showed
similar or greater tree and woody shrub coverage in 1995 as compared to 1955. With the
exception of reach DR1, tree coverage as a proportion of total riparian vegetation did not change
significantly as a result of the 1964 flood. Woody shrub coverage did tend to decrease in these
reaches in 1964, but returned to pre-flood (1955) levels by 1995.

Flat Creek

Aerial coverage was available for 1955, 1964, and 1995 for Flat Creek reaches FC2 and FC3.
Tree coverage in Flat Creek was generally minimal with the exception of FC1 (9%). No
significant changes in tree coverage were apparent for Flat Creek reaches FC2 and FC3 from

1955 to 1995.
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Figure 3-27. Conifer/Deciduous Coverage in Flat Creek in 1955, 1964, and 1995
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The proportion of woody shrub coverage tended to increase in Flat Creek reach FC2 and FC3
from 1955 to 1995. The increase amounted to 5 to 10% greater woody coverage in 1995 relative
to 1955 (Figure 3-28). Herbaceous coverage also tended to decrease over the same time period

reaches FC2 and FC3 (Figure 3-29). No historical coverage was available for reaches FC1 and
FC4.
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Figure 3-28. Woody Shrub Coverage in Flat Creek in 1955, 1964, and 1995

*

5

100
O op O
80 1
60 o
O

40 1
S
o 204
o)
o
[
3
o 0 . . . .

FC1 FC2 FC3 FC4
REACH

YEAR

B 1955
] 1964
B 1995

Figure 3-29. Herbaceous Coverage in Flat Creek in 1955, 1964, and 1995
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Bare ground was infrequent in Flat Creek and amounted to less than 1% overall. A slight
increase in bare ground was observed in 1964 in reach FC2, but was otherwise unchanged from
1955 to 1995.

Figure 3-30. Bare Ground in Flat Creek in 1955, 1964, and 1995
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In summary, the central reaches of Flat Creek appeared to show an increase in woody shrub
coverage and a decrease in herbaceous coverage from 1955-1995.

34 Sediment Source Areas

Potential sediment source areas were inventoried based on 1995 digital orthophotos and the
results of 2003 aerial reconnaissance. Sediment sources inventoried included bank erosion, mass
failure of terraces/slopes, headcutting from tributary drainages, incised reaches, and delivery
from upland sources.

On the mainstem Dearborn and portions of Flat Creek an additional review of historic aerial
photos was undertaken to evaluate changes in sediment sources over time and to help interpret
trends. Aerial photo coverage for 1955, 1964, and 1995 was limited to these areas and was not
conducted on other waterbodies in the project area.

3.4.1 In-Channel Sources

Overall, sediment sources in the Dearborn planning area were predominately derived from in-
channel scour and fill processes. The bank stability (Section 3.2.1) assessment showed that
significant sediment sources exist in portions of most stream segments. Eroding banks were
classified as either “natural” or “anthropogenic” based on professional judgment considering
factors such as adjoining land use, apparent channel modifications, vegetation alterations, and
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visual comparison to potential channel characteristics of up and downstream reaches. Length of
eroding banks was quantified for the lower Middle Fork reach MF1 and Flat Creek (all reaches).

Dearborn Mainstem

Very little evidence of channel or riparian modification was apparent on the mainstem of the
Dearborn based on aerial assessment. Much of the channel is located in deeply incised terrain
with a confined floodplain. No cultivated farmland is present within the floodplain of the
Dearborn mainstem except in reach DR3. Potential human impacts in most of the Dearborn
would be largely limited to riparian vegetation alterations associated with grazing pressure and
bank trampling. Review of aerial photographs and 2003 aerial reconnaissance did not indicate
that any obvious grazing or land use conversion had impacted riparian or bank conditions in the
Dearborn mainstem overall. Pre-1955 conditions are unknown, and the possibility exists that
more intensive historical grazing (e.g. intensive sheep and cattle grazing) could have altered
riparian communities to some extent. This issue cannot be addressed directly in this study.

Examination of historic photos as well as upstream-downstream comparisons did not show any
strong localized riparian modification, associated bank instability, or grazing-related sediment
sources with the exception of reach DR3. Conversion of riparian areas to hay/pasture may play a
role in bank stability within portions of the upper 2.5 miles in this reach. Reach DR3 was an
unconfined C4 channel which would be expected to have significant natural erosion and
depositional processes. Sediment in the Dearborn mainstem appears to be derived almost
entirely from natural alluvial channel processes.

Middle Fork

The Middle Fork of the Dearborn showed little influence of anthropogenic, in-channel sediment
sources in the headwaters (MF2). This section of the channel is situated in deeply dissected,
forested terrain and no significant channel or riparian modifications were present. Logging
activity and road systems in the headwaters did not appear to contribute elevated quantities of
sediment. Highway 200 has the potential to contribute sediment from cut/fill slopes and applied
road sand. However, the aerial assessment did not show any apparent delivery of sediment from
the road to the Middle Fork. Long delivery distance from the road to the channel is likely to
limit sediment contribution in most locations. A possible pathway for road runoff was
investigated on the ground but did not appear to be a source of significant sediment delivery to
the channel. Spring snowmelt does have the potential to deliver road sand to the Middle Fork,
but a comprehensive field investigation was beyond the scope of this study. Evaluating this
potential source of sediment would require additional field work to determine if concentrated
flow pathways are present.

The lower reach of the Middle Fork (MF1) showed evidence of channel instability related to land
use/riparian modification for agriculture. In-channel sediment sources were present due to
human-induced channel instability in some areas. An estimate of eroding bank lengths was
made from the 1995 digital orthoquads and interpretation of the 2003 aerial video flight (Table
3-9). Bank erosion was classified into “high”, “moderate”, and “low” categories. These
rankings are intended to correspond to probable Rosgen Bank Erosion Hazard Index (BEHI)
values. Banks in the high and moderate categories were evaluated to determine if anthropogenic
factors were a contributing factor to bank instability. Human land use impacts were assumed if
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riparian conversion to agriculture or grazing effects on streambanks appeared to be a significant
factor in bank stability. An evaluation of bank stability in adjoining upstream and downstream
reaches assisted in this interpretation.

Table 3-9 Bank Erosion, Middle Fork Reach MF1

Category Length (ft) % % Anthropogenic related
High 3486 10.6 45%
Moderate 11609 35.3 40%
Low 17791 54.1 NA
Total | 32886 100.0 NA

Approximately 45% of eroding banks (1,569 feet) in the high category were associa