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1.0  INTRODUCTION

A stream geomorphic assessment was performed for Black Brook to evaluate the historic and existing
stream channel conditions in order to understand the ongoing stream channel adjustment processes
that are impacting water quality, aquatic and riparian habitats, and channel stability. This project grew
out of general concerns about the health of Lake Winnipesaukee and recognition that the Lake is a
product of its watershed and stream. The watershed and primary stream channels are shown in Figure
1.

Attention was drawn to Black Brook because of excessive sedimentation in Paugus Bay that has and
continues to cause reduced depth and excessive milfoil growth, as well as observations of erosion on the
Brook itself. The Laconia Conservation District secured funding from the NH Department of
Environmental Services for this study.

Figure 1. Black Brook Watershed and Primary Stream Channels
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2.0  OVERVIEW OF STREAM MORPHOLOGY AS A MANAGEMENT TOOL

Stream geomorphology is the study of the form (or shape) and function of a stream channel as a result
of the landscape through which it flows. Stream channels naturally adjust over time; they are not static.
But the rate of change is typically slow, and new vegetation generally keeps up with slow pace of
erosion on a natural channel. In modern history the changes to stream channels are often a result of
indirect human activities such as watershed development or deforestation that change the rate and
amount of water reaching stream channels, or the result of direct activities like the physical
modifications to stream channels and floodplains. And the rate of stream channel change due to these
human influences is increased.

While rivers change, there is a central tendency based on the characteristics of the landscape through
which the river flows. That is, a channel in a given landscape (i.e., valley slope and width, drainage area,
material size, etc) will tend toward a known shape, often called the reference condition. The reference
condition is the shape or form a channel is expected to have considering the landscape through which it
flows. Channels that meet the reference condition are stable and provide high quality aquatic habitat.
Channels that have departed from reference conditions are unstable (i.e., erosion and deposition
issues), provide poor aquatic habitat, and contribute to downstream water quality problems.

Symptoms of a channel that has departed from reference conditions include the following:
< Degradation — “downcutting” or “incision” that results in an overly deep channel.
e Aggradation — deposition of sediment that leads to a shallowing of the channel
e Widening — almost always following an episode of degradation, the erosion of the channel
banks resulting in an overly wide channel.
e Planform Adjustment — changes to the pattern of a river channel when viewed from above.

Factors that can cause a channel to depart from reference conditions can be either natural or human-
induced, and sometimes a combination of both. Common natural causes include major flooding or
clusters of atypically wet years). Common human-induced causes include forest clearing, channel
straightening, bank armoring, removal of woody vegetation, filling floodplains, and loss of wetlands.

River channels tend to change in predictable ways known as the Channel Evolution Model (CEM). Figure
2 shows this predictable pattern. In short, changes such as straightening a channel or filling in the
floodplain results in the stream having more erosive power, and it digs itself a deeper channel (Stage II).
Over time, the stream banks collapse and the channel gets wider (Stage ). Flows in that wider channel
are shallow, and they can’t transport sediment effectively, so the sediment starts to deposit as bars and
benches (Stage IV). Eventually, those bars and benches become a new floodplain down at a lower
elevation and the channel is again stable (Stage V).
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Figure 2. Stages of the Channel Evolution Model (CEM)

3.0 STREAM GEOMORPHIC ASSESSMENT METHODS

The assessment covered Black Brook from the mouth at Spinnaker Cove on Lake Winnipesaukee to the
forested headwaters near Morrill Street in Gilford. See Figure 1 as well as Orthophoto Reference Maps
in Attachment A. The assessment followed the “NH Implementation” of the Phase 1 and 2 Vermont
Stream Geomorphic Assessment (SGA) Protocols. These protocols use mapping and field data to assess
watershed, stream corridor, and channel conditions for use in developing management strategies
intended to preserve and restore high-functioning stream channels and floodplains, protect and
improve surface water quality (sediment and nutrients), and prevent property and infrastructure
damage from erosion.

The Phase 1 assessment relied primarily on maps, orthophotos, and other remotely-sensed data. The
primary intent of Phase 1 is break the channel into discrete reaches that share similar landscape settings
(e.g., floodplain width and valley slope) and determine identify the general type of stream channel
(using the Rosgen stream classification scheme) that would be expected in that setting in the absence of
human or other disturbance.

The Phase 2 assessment relied on field data. Data were collected primarily in November 2014 and July
2015, with some minor additional data collection in April 2016. The reach breaks identified during Phase
1 were confirmed and some reaches were further subdivided into segments having similar
characteristics (e.g., channel dimensions or sedimentation). Cross-sections were surveyed with a level
and tape. Other features relevant to the assessment were located using GPS, and ArcGIS and the Stream
Geomorphic Assessment Tool (SGAT) extension were used to compile and analyze some of the data.

The Phase 2 field data collected within each segment is relatively extensive. It includes obvious
information beginning with the rational for making segment breaks, as well as more obscure
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information such as the presence of large woody material in the channel and the number of observed
sediment deposits, which collectively provide insight into the condition of the channel. The information
collected, much of which is recorded on Phase 2 Field Forms included in Attachment B, includes the
following:

e Locations of stream corridor encroachments (e.g. berms, roads, development, etc.)

= Slope and texture of terraces/hillsides adjacent to the channel and/or valley bottom

« Presence, location, and height of any grade controls (e.g. bedrock, dam, etc.)

e Channel and floodplain dimensions measured at one representative, valley-wide cross-section

e Channel materials determined from a pebble count performed within a representative portion
of the segment

» Representative riffle/step spacing

« Number of pieces of large woody material within the channel

e Average size of the largest particle on the streambed and depositional bar, if any

= Streambank characteristics (slope, texture, erosion, and vegetation)

e Location and length of any streambank revetments (e.g. riprap, retaining walls, etc.)

e Location, length, and height of any mass slope failures or gullies

= Buffer and riparian corridor characteristics (cover type, vegetation type, and buffer width)

« Presence and location of springs, seeps, tributaries, and adjacent wetlands

« Flow status at the time of the field work (low, moderate, or high)

e Number of debris jams

e Type and number of flow regulations and water withdrawals

e Type, number, and location of any stormwater outfalls

e Type, number, and location of any channel or valley constrictions (e.g. culverts, bridges,
bedrock outcrops, etc.)

« Number and location of any beaver dams and the length of channel affected

e Type, number, and location of any depositional features (e.g. mid-channel bars, delta bars, etc.)

e Type and location of any significant planform changes (e.g. avulsions, flood chutes, braiding,
etc.)

e Type, number, and location of any significant bedform changes indicative of aggradation or
degradation (e.g. steep riffles, head cuts, or tributary rejuvenation)

« Number and location of any stream fords or animal crossings and

e Type and location of any channel alterations (e.g. dredging, straightening, windrowing, etc.) and
the length of channel affected.

The cross-section and pebble count data collected in the field was used to compute several parameters
including bankfull channel dimensions, width-to-depth ratio, entrenchment ratio, existing stream type,
incision ratio, and particle size distributions. These parameters and the other data were used to
complete Rapid Habitat and Rapid Geomorphic Assessments (RGA and RHA) for each segment that
allowed grading of each segment as reference, good, fair, or poor. Also, the channel evolution stage,
dominant geomorphic processes, and stream sensitivity were identified for each segment. The
sensitivity ratings were used in conjunction with the measured bankfull channel widths and existing
stream types to assign a recommended Fluvial Erosion Hazard (FEH) corridor width to each segment.

The field data and associated information was submitted to the New Hampshire Geological Survey for
review and approval. Following several rounds of comments and responses, the assessment was
deemed complete and in accordance with New Hampshire standards.
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The approved assessment results were used to analyze departure from reference conditions, assign
sensitivity ratings to each segment, and identify projects that would improve the local condition of Black
Brook and reduce sediment and nutrient loading to Lake Winnipesaukee.

4.0  STREAM ASSESSMENT RESULTS

4.1  Overview

The assessed portion of Black Brook was broken into three reaches. The upstream limit of backwater
from Paugus Bay marked the break between the first and second reach. A change in confinement
indicated by reduced valley width was used to break the second and third reach. The reaches are labeled
MO01, M02, and M03 (M for mainstem as opposed to T for tributary) beginning at the mouth and moving
upstream®. During Phase II, the reach break locations were confirmed in the field and were further
subdivided into shorter segments that share similar characteristics. A total of 8 segments were identified
—one in reach MO01 (i.e., no further subdivision), five in reach M02, and two in reach M03. Figure 3
identifies the reaches and segments.

Fiure 3. Black Brook Reaches and Segments

! The labeling in this study of Black Brook Mainstem Reach 3 (M03) and Tributary M02T2 is reversed from the
labeling included in statewide stream channel mapping (NH Hydrography Dataset), which shows the mainstem
extending into Lily Pond rather than turning to the south. The labeling used in this study is consistent with local
convention and understanding of the watershed.

Geomorphic Assessment Report and Watershed Plan 6 Black Brook
Laconia and Gilford, New Hampshire July 7, 2016



Table 1 summarizes the reference stream type, existing stream type, geomorphic and habitat condition,
and dominant channel adjustment process for each segment.

Table 1. Phase 2 Assessment Results

Segment Rosgen Stream Type Geomorphic | Channel Adjustment Process Habitat
Reference \ Existing Condition (Channel Evolution Stage) Condition

MO1A Not fully assessed due to backwater from Lake and beaver dams

MO02A “

MO02B Not fully assessed because stream is in pipes

Mo02C E4 E4 Fair Incising and widening Fair

(Stage II/1IN)

MO02D E4 E4 Good Stable (Stage I) Good

MO2E E4 B4 Fair Widening and aggrading Fair
(departure) (Stage I1I/1V)

MO3A B4 G4 Fair Widening and aggrading Fair
(departure) (Stage I1I/1V)

MO3B B4 B3 Good Stable (Stage I) Good

4.2  Segment-Specific Summaries

Brief descriptions of each assessed segment are provided below and photos of each segment are
included in Attachment C.

Segment MO1A

Segment MO1A begins at the mouth of Black Brook at Lake Winnipesaukee and extends 1,500
feet to a point just upstream of the pedestrian bridge behind the McDonalds restaurant on
Union Avenue. This is the only segment in Reach MO1. The segment is backwatered in its
entirety from the Lake and from beaver dams. Extensive wetlands are present along the margins
of the channel for much of the segment. There is development in the river corridor for
approximately half the segment length. There are four crossings of the brook in this segment
including bridges at the Yacht Club (pedestrian), Railroad, Union Avenue, and behind McDonalds
(pedestrian). All constrict the floodplain, but are wide enough to not constrict the channel.
Because of the backwater, the channel itself was not fully assessed.

Segment M02A

Segment MO2A begins just above the pedestrian bridge behind the McDonalds restaurant on
Union Avenue and extends upstream approximately 1250 feet to just below Blaisdell Avenue
(corresponding, coincidentally, to the Laconia-Gilford boundary). Much of this segment is
impounded by a beaver dam. Unlike the downstream segment, however, the channel through
this segment is a single continuous thread without significant adjacent wetlands. This is in part a
product of more extensive filling of the floodplain for development on both sides of the channel.
The one stream crossing in the segment is a relatively narrow private bridge (Laconia Ice
Company) just downstream of Blaisdell Avenue. As with the previous segment, backwater
conditions prevented a complete assessment of the channel itself.

Segment M02B
Segment M02B begins on the downstream side of Blaisdell Avenue and extends approximately
930 feet to just upstream of the Meredith Village Savings Bank. Almost 80% of this segment is in
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a series of three pipes including a 5’ culvert under Blaisdell Avenue, a 6’ culvert behind and
under the Rite Aid property, and a 5’ culvert under Meredith Village Savings Bank. Where not in
pipes, development is extensive on both sides of the channel. Because of the extensive piping,
detailed assessment of the channel characteristics in the segment was not possible.

Segment M02C

Segment M02C begins just upstream of the pipe at Meredith Village Savings Bank and extends
approximately 2,100 feet to just upstream of entrance to Walmart. The channel closely parallels
Lakeshore Road and crosses from one side to the other in the middle third of the segment.
Throughout most of this segment, the floodplain on one side of the channel has been filled by
the Lakeshore Road embankment and the floodplain on the other side filled for development,
significantly reducing the natural floodplain width. There are a notable nine stream crossings in
this segment: seven driveway culverts, a snow machine bridge, and one municipal culvert
(Lakeshore Road). While the form of the channel is relatively uniform throughout the reach,
vegetation patterns are not. Some areas, like that in front of Bank of New Hampshire have
mowed grass down to water’s edge while others have extensive shrub and small tree growth.

The channel in segment M02C is incised (Stage Il of the Channel Evolution Model, CEM) and in
some locations is widening (Stage I11)%. Significant fresh sediment deposits were noted in some
channel locations as well as on the adjacent floodplain. The channel earns ratings of Fair (on the
Poor-Fair-Good-Reference continuum) for both geomorphic and habitat condition. The changes
in channel form (primarily incision) do not yet represent a change is stream type. As the channel
responds to incision with eventual bank erosion and channel widening (as is predicted by the
CEM), the changes will very likely be significant enough to represent a change in stream type
throughout this reach.

Segment M02D

Segment M02D begins just upstream of the easterly entrance to Walmart and extends
approximately 1,200 feet upstream to a culvert under Lakeshore Road near the Bypass (Rte 3).
Outflow from Lily Pond joins Black Brook midway through the segment. Notable in this segment
is the broad forested floodplain generally present on one or both sides of the channel. There are
no culverts or bridges in the segment.

The channel in Segment M02D is generally stable and representative of Stage 1 of the CEM.
Fresh sand and gravel deposits were observed in the channel and on the floodplain. The channel
earns ratings of Good (on the Poor-Fair-Good-Reference continuum) for both geomorphic and
habitat condition.

Segment MO2E

Segment MOZ2E begins at the outlet of a culvert under Lakeshore Road near the bypass (Rte 3)
and extends upstream approximately 730 feet to a location roughly opposite the cloverleaf off-
ramp of the Bypass. The downstream half of this segment is comprised of culverts under

? Field assessment data for this segment reports an incision ratio of 1.0, which would indicate no incision.
However, we contend that it is indeed incised, and the field measurements are the result of the observed recent
and highly mobile sediment deposits in the channel that mask the true channel depth as well as the lack of any
natural vegetation that would normally be used to confirm the bankfull elevation in an incised channel (and would
in this case have placed that elevation further down the bank below the elevation of incipient flooding).
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Lakeshore Road and under the Bypass and a length of open channel between the two. The
upstream half is open channel with forested floodplain on the left (south) bank and mowed
meadow on the right (north) bank.

The mowed meadow on the right overbank slopes away from the channel. While that is not
unheard of in a natural setting, it is certainly uncommon, and it may indicate that the channel
was relocated when the Bypass was constructed. Specifically, the channel may have historically
flowed in the more northwesterly direction across what’s now the mowed meadow but was
pushed into the existing east-west alignment when the Bypass was constructed. A review of
historical aerial photographs suggests this is indeed the case. That manual relocation of the
channel would explain the instability of the existing channel.

The channel (as assessed in the upstream half of the segment above the culverts) previously
incised and is now undergoing major widening, aggradation, and planform adjustment (CEM
Stage IlI/1V). While some sediment generated from within this segment is depositing as part of
the planform adjustment, much is being transported to downstream reaches. The channel earns
ratings of Fair (on the Poor-Fair-Good-Reference continuum) for both geomorphic and habitat
condition. The existing channel is more entrenched and has a larger width-to-depth ratio than
the reference channel for this location, and the existing B4 stream type is a departure from the
reference E4 stream type.

Segment MO3A

Segment MO3A begins at the upstream end of a mowed meadow roughly opposite the Bypass
cloverleaf off-ramp and extends upstream approximately 1,800 feet to just above Breton Road.
There are four stream crossings in this segment including three municipal culverts and one long
private culvert under the parking lot between the two branches of Annis Drive.

The channel (as assessed in the downstream portion of the segment below the culverts)
previously incised and is now undergoing major widening, aggradation, and planform
adjustment (CEM Stage I1I/1V). The segment has been and continues to be a significant source of
sediment that is transported to downstream reaches. The channel earns ratings of Fair (on the
Poor-Fair-Good-Reference continuum) for both geomorphic and habitat condition. The existing
channel is more entrenched than the reference channel for this location, and the existing G4
stream type is a departure from the reference B4 stream type.

Segment M03B
Segment MO3B begins just upstream of Breton Road and extends approximately 1,350 feet
upstream. There is one private bridge on the segment.

The channel in Segment MO3B is generally stable and representative of Stage 1 of the CEM.
Fresh sand and gravel deposits were observed in the channel and on the floodplain. The channel
earns ratings of Good (on the Poor-Fair-Good-Reference continuum) for both geomorphic and
habitat condition.
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5.0  BRIDGE AND CULVERT ASSESSMENT

Each stream crossings within the study area was inspected and the size, material, and surrounding
stream channel condition documented. A simple inventory is presented in Table 2. Field data sheets and
photos are included in Attachments D and E.

There are 23 crossings in the study area. Black Brook is confined to culverts for nearly four tenths of a
mile, which is approximately 20% of the channel length. All the crossings eliminate the natural
floodplain. That’s typical for stream crossings anywhere, but given the sheer number and length of
crossings, the cumulative impact becomes particularly significant on Black Brook. Put another way,
floodplain functions including attenuation of peak flows and trapping of sediment — two functions that
would reduce nutrient and sediment loading to Paugus Bay — have been eliminated on 20% of Black
Brook due to culverts.

In general, the most downstream five culverts (up to and including the Laconia Ice bridge) are wide
enough to span the channel bankfull width and thus have limited impact on the channel itself. From
Blaisdell Avenue to the upstream end of the brook, however, the culverts are consistently too narrow to
span the natural channel and are thus likely to contribute to local erosion and channel instability,
contribute to flood risks by catching debris and backing up water during major storm events, and reduce
the effective movement of fish and other aquatic organisms.

Table 2. Inventory of Stream Crossings

# | Reach | Road/Drive Type Span | Length | Notes
(ft) (ft)
1 | MO1A | Private Pedestrian Bridge 55 9 Timber with center pier on
Walkway concrete
2 | MO1A | Railroad (abandoned) | Bridge 30 15 Old wood pilings piles
3 | MO1A | Union Avenue Bridge 20 44 Modern concrete
4 | MO1A | Ped/Bike Path Bridge 32 15 Old timber
5 | M02A | Laconialce Bridge 9 20 Old concrete slab
6 | M02B | Blaisdell Avenue Culvert 5 100 | Concrete box
7 | M02B | CVS Parking Lot Culvert 6 200 | Concrete box
8 | M02B | Meredith Savings Culvert | 4(x2) 385 Double corrugated steel outlet
Bank Lot Culvert 5 Concrete box culvert inlet
9 | M02C | Hannaford Entrance Culvert 7 81 Elliptical corrugated steel
Drive
10 | M02C | Wild Bird Depot Culvert 4.2 64 Old smooth steel
Entrance
11 | M02C | Bank of NH Entrance Culvert 4.4 62 Old smooth steel
Drive
12 | M02C | Electrical Substation Culvert | 5.3 (x2) 41 Double elliptical corrugated steel
13 | M02C | Country Cooking Culvert 5.6 52 Corrugated steel
Entrance
14 | M02C | Kelso Motors Culvert 6.1 188 | Corrugated steel vert ellipse outlet
5.75 Corrugated steel arch atinlet
15 | M02C | Lakeshore Road Culvert 7 59 Corrugated steel ellipse
Geomorphic Assessment Report and Watershed Plan 10 Black Brook
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16 | M02C | Walmart Entrance Culvert 6.9 95 Corrugated steel ellipse
Drive

17 | MO2E | Lakeshore Road Culvert | 3.3 (x2) 102 Double barrel concrete pipes

18 | MO2E | Rte 3 Culvert 6 190 | Corrugated steel

19 | MO3A | Annis Drive Culvert 4 33 Concrete box

20 | MO3A | Parking Lot and Upper | Culvert 4 200 | Concrete box outlet
Annis Drive 4.9 Corrugated steel inlet

21 | MO3A | Mulberry Road Culvert 4.9 81 Corrugated plastic

22 | MO3A | Bretton Road Culvert 3.9 49 Corrugated plastic

23 | M03B | Priv drive off Bretton | Bridge 8 12 Concrete slab on blocks

6.0 PROJECT IDENTIFICATION

In recognition that instability of the Black Brook channel is a primary cause of excess sediment and
nutrient loading to Paugus Bay, potential projects have been identified that have clear benefits for
geomorphic channel stability. Projects may also have secondary water quality benefits and habitat
benefits, but it is those that most directly meet the objective of restoring geomorphic channel stability
that are presented here. Six potential projects and five additional general management measures have
been identified.

6.1

Potential Projects

Six potential projects, some with sub projects, have been identified. Each is described briefly
below. Project Concept Sheets are included in Attachment F.

Project #1. Replace Culverts with Larger Structures that Span the Channel. (Reaches M02,
and M03) There are twenty-three stream crossings within the three reaches of the study
area. Eighteen of those, from Blaisdell Avenue upstream, are undersized relative to the
stream channel and thus contribute to channel instability.

Replacement culvert sizes should reflect what is known about the stage of channel evolution
evident in the surrounding channel. For instance, the channel width in Reach M02C is
approximately 7 feet, but we know the channel is incised, and thus some future widening
can be expected. An appropriately sized culvert would be designed to span the future
anticipated channel width.

An aluminum pipe arch culvert (i.e., squashed pipe shape) would provide the most cost-
effective means of spanning the channel. A structure on the order of 12 — 14 feet wide
would be suitable for use anywhere in Reaches M02 and M03, taking into account likely
future channel adjustments. The culvert would be recessed and the stream channel
constructed through it, with dimensions approximating the natural surrounding channel, so
that the finished product resembles the natural stream with a cover over it.

Project #2. Eliminate Culverts by Sharing Drives. (Reach M02C) Sharing a drive to
eliminate a typical culvert would restore on the order of 40 feet of stream channel and
floodplain thereby providing additional area for floodwater and sediment to spill out and
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deposit rather than being transported downstream. Reducing the length of excessively long
culverts would provide the same general benefits.

Many adjacent properties could share driveways, though the amount of site work (i.e.,
grading, curbing, pavement, etc) needed to provide lateral connections between properties
varies widely. In Reach M02, an electrical substation and neighboring restaurant (Country
Cookin’ at the Lakeside) is a particularly feasible location for a shared driveway. The
substation crossing consists of two parallel 5’ corrugated steel pipes. The restaurant’s
crossing consists of a single pipe of similar size. Both are relatively old and rusted. It appears
the substation could be readily accessed via the restaurant property and the exiting culverts
to the substation removed thereby restoring 40 feet of channel and floodplain. Alternately,
a new single shared crossing could be installed and both existing ones eliminated.

e Project #3. “Daylight” the Brook. (Reaches M02 and M03) Daylighting refers to the
practice of eliminated piped lengths of stream and restoring a natural channel and
floodplain. This allows for some reduction in peak streamflows and provides floodplain on
which sediment can be deposited rather than transported downstream. There are five
candidate locations:

e Under Annis Drive Loop (Project #3A). 130’ length of pipe under parking lot at U-Haul
Dealer. Expanded floodplain on left bank could be restored. Owner would lose 0.5 acres
of paved parking.

e Under Kelso Motors Frontage (Project #3B). 180’ length could be reduced to 40’. Owner
would lose 0.2 acres of land on which cars are currently displayed. The existing culvert is
actively failing, with subsistence of the land above it requiring maintenance by the
owner.

e Under Meredith Village Savings Bank. 160’ length of pipe under parking lot. Access to
the bank and parking would need to be significantly reconfigured and expanded on the
neighboring Lowes lot, making this location extremely logistically difficult and expensive
to implement. Thus, it is not explored further in this report.

e Under Lowes Overflow Parking (Project #3C). 120’ pipe length under the overflow
parking area just downstream of the Lowes entrance drive. Extensive floodplain or 0.25
acre restored wetland could be created on the right overbank if the entire parking area
(26 spots) were eliminated.

e Behind CVS Pharmacy. 230’ pipe length under the parking lot. The channel with a
narrow floodplain could be restored. Space is limited, and daylighting would require
eliminating the ability to drive behind the CVS building (likely unacceptable) or shrinking
and redesigning the adjacent Lowes parking lot. Because of these logistical and cost
obstacles, this location is not further explored in this report.

e Project #4. Revegetate to Improve Floodplain Function. (Reach M02) Candidate locations
have floodplain but due to lack of robust vegetation the floodplain does not function well to
reduce flood flows, trap sediment, and resist erosion. Candidate locations for restoration of
floodplain vegetation:

e Bank of New Hampshire (Project #4A). Currently neatly mowed.
e Upstream of Bypass (Project #4B). Currently mowed seasonally to top of right bank.
Gravel bar deposits on channel margins could also be planted.
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6.2

e Project #5. Remove Pockets of Fill to Restore Floodplain. (Reaches M01 and M02) Fill in
the floodplain is very common throughout Reaches M01 and M02. Much of the fill now has
development on it, but there are locations of excess fill pockets that it appears could be
removed without impacting use of the land. Removal would restore a small piece of
floodplain. A sample candidate location is the right bank of the Brook just downstream of
the Lakeshore Road Crossing.

e Project #6. Actively Stabilize Channel. (Reach M03A) The channel below Annis Drive in
Reach MO3A is incised and unstable and will be a persistent source of sediment until it has
widened enough (sending more sediment downstream) that it has adequate floodplain
width at the new lower elevation. Rather than wait for that to happen, material can be
manually excavated to create the desired floodplain.

Additional General Management Measures
A. Fluvial Erosion Hazard Zones

The development of Fluvial Erosion Hazard (FEH) Zones is recommended to prevent increases in
man-made conflicts that can result from development in identified fluvial erosion hazard areas;
minimize property loss and damage due to fluvial erosion; and prohibit land uses and
development in fluvial erosion hazard areas that pose a danger to health and safety. The basis of
a Fluvial Erosion Hazard Zone is a defined river corridor, including the course of a river and its
adjacent lands. The width of the corridor is defined by the lateral extent of the river meanders,
called the meander belt width, which is governed by valley landforms, surficial geology, and the
length and slope requirements of the river channel. The width of the corridor is also governed
by the stream type and sensitivity of the stream. Information collected during the Phase 2
Assessment including reach sensitivity, reach condition, and stream type can be used to develop
these zones.

FEH Zones are intended to delineate for landowners, land use planners, and river managers the
area needed to accommodate the natural movement of a balanced or equilibrium stream
channel and, if protected from unlimited development, would serve to maximize channel
stability and minimize fluvial erosion hazards.

The formal use of FEH Zone maps varies. They can be developed to serve solely as a source of
information for landowners and local regulators about possible risks associated with proposed
development. They can also be used in a more formal capacity if a community chooses to do so,
by incorporating them into local zoning regulations much as is done with FEMA floodplain maps.

Towns have the opportunity to work with the New Hampshire Department of Environmental
Services (NHDES) to develop fluvial erosion hazard zones to reduce conflicts within the river
corridor. Additional information regarding Fluvial Erosion Hazard Zones is available on the
NHDES website http://des.nh.gov/organization/commissioner/pip/factsheets/geo/
documents/geo-10.pdf, in the Environmental Fact Sheet (New Hampshire Department of
Environmental Services, 2010a); and in Chapter 2.9 of the Innovative Land Use Planning and
Techniques Handbook: New Hampshire Department of Environmental Services, 2010b.
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B. Changesin Parking Lot Size Requirements

Based even on a cursory review of orthophotos of the Black Brook watershed, it is clear that the
channel and floodplain are pinched in many locations to make room for expansive parking lots.
It’s also readily apparent that the parking lots are sized for uncommonly busy times and are
otherwise typically less than half full.

Laconia regulations prescribe the number of parking spaces for various land uses. Gilford does
not. In practice, even with prescriptive parking requirements, review boards often use the
numbers as guidelines and make a final determination about the number of spaces.

Given that more parking has contributed to filling of the floodplain that has resulted in an
unstable channel and excessive sediment and nutrient loading to the Lake, both municipalities
should make efforts to require less parking or to require alternate parking arrangements (e.g.,
formal sharing arrangement with adjacent businesses) when more parking would contribute to
additional fill in the Black Brook floodplain.

C. Community volunteer efforts

Community volunteer efforts are recommended as means to accomplish Land Use guidelines emphasizing
clean-up efforts. Trashis common in the stream channel in Reach 2. The City of Laconia, the Town of
Gilford, and community groups have the opportunity to sponsor stream cleanup days to remove trash
from Black Brook and tributaries. This cleanup effort would improve water quality and would offer a
connection between local citizens and the stream that runs through their communities.

D. Landowner education and outreach

Landowner education and outreach is recommended to improve the public’s understanding of fluvial
processes, stressors to stream health, and opportunities for restoration through voluntary streamside
plantings and protection of stream channels.

E. Conservation easements

Conservation easements are recommended in areas currently free of existing development and stream
stressors, in order to protect the integrity of the stream corridors from future encroachments. In the
Black Brook Watershed, the land surrounding Reach M02D (largely between Lily Pond and Walmart) is an
example of an area that would benefit from conservation easements to the extent it is not already
conserved. This area currently provides significant flood and sediment load attenuation that has direct
positive benefits to the more developed portions of the watershed downstream where sedimentation and
flooding is a problem. The presence of conservation easements would ensure that this land continues to
provide these benefits into the future.

A second location for which there is no current conservation easement or similar protection is the left
(looking downstream) overbank of the channel between Union Avenue and Blaisdell Avenue. While there
is development in this area, there is significantly more undeveloped floodplain than the opposite side of
the brook. Indeed, much of the left overbank is currently flooded by backwater from the lake and from
beaver dams. The area is acting as a natural sediment detention area. Were it to be filled and developed
as has occurred on the opposite bank, the benefits of the intact and functioning floodplain would be lost
and the sediment and nutrient issues in Paugus Bay exacerbated.

Geomorphic Assessment Report and Watershed Plan 14 Black Brook
Laconia and Gilford, New Hampshire July 7, 2016
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ATTACHMENT B
PHASE 2 ASSESSMENT DATA SHEETS

Note: Raw field data sheets included in
this printing pending data entry and
database printouts from NH Geological
Survey.



- : | Rapid Stream Assessment Field Notes
~ <Stream Name:'“*“'t’"‘@ l«’&‘v‘f fm’i_, %‘%; ho¥® Segment L.D: iy 2@ \

Location: __£rann ¥ e ¥ & Levie Winas P, Date: 13 ol s {1 Sui-Reach
Town: | LOCHALI

Observers: (S & 5 VD ‘ : Elevation: ft.

Organization /Agency: Ty f ?ff:ff £ Latitude (N/S):

USGS Map Name(s): : Longitude (E/W):

Weather:__ < 00O - } e Drainage Area: sq. mi.

Rain Storm within past 7 days: Y /N Flood history known: Y/N Segm‘gnt Length: | 2% ft.

| 1. valley and River Corridor _ Segment Not ASSCSSGdi /G(BJO

1.1 Segmentation: GC/CD/SS/PS/DF/CE/BB/F S/PA/SR/VW/OT/None 1.2 Alluvial Fan (FIT): Yes@/UK

1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments i =

(FIT) One__ —-31}59‘%]%« f‘r’:,‘,%‘t‘& Left Corridor Right Corridor

e

Berms gat (0-3@ hilly 4-8%) steep (9-15%) ) hilly (4-8%) steep (9-15%)
(3

y steep (16-25%) x-steep (>25%) very steep (16-25%) x-steep (>25%)

Roads

» Continuous w/bank A / S / | Continuous w/bank A / S / Q(IM
Railroads ' Within 1x Wbkf A / S /I N~ Within 1Ix Wbkf A / S 1N
I Texture of Exposed Slope Texture of Exposed Slope
mproved Paths ) ) .
- till  boulder/cobble gravel sand @ till  bouldet/cobble gravel sand ilt
Development I+ +7 !5 NA clay bedrock other NotEvaluated clay- bedrock other Not Evaluated
1.5 Confinement 1.6 Grade Controls (FIT) Fill out height fields
. . £ none  for grade controls if
Valley Wldt%gg;mel width Location in Reach " applicable ————% : .. | Height Above |  Photo
Valle ,‘»wl«dﬂ‘m—————-—m\ Gorge (record locations on field map) TOt(%l (I){ ;l)ght Water Surface
{ Estimated / Measured ) (0.0 fr) Yes\/ No
O] Lt caused change in Waterfall // Ledge //@ Weir '
valley width o
S o aiTF 7 ;
Narrowly Confined (>=1&<2) SearE—DLAN_ “ b [0
Semi-confined >2&<4)
Natrow (>=48&<6)
Broad (>=6 & <10)
& Very Broad “"(?-3‘1%
F—Z."Stream’Channel? i
2.1 Bankfull Width: .1a Wetted Width: ft.
2.2 Max. Bankfull Depth: .2 n Bankfull Depth:
2.4 Floodprone Width: bandoned FP
2.7 Entrenchment: 2.8 Incision Ratio™, __ IRpes
2.10 Riffles/Steps: complete / eroded / sedimented / NA., / NE 2, ff’ﬁifﬂe/Step Spacing: ft.
{partial or nonc) (diagonal or contmuous) ) \ " )
7.12 Bed Substrate Composition (percent): o, . ‘
1 . 2 3 4 5 6 ... 2.13 AVg. Size of
Bedrock | Boulder | Cobble Gravel Sand T or ‘“E'F::’:d“""‘“e“ Largest Particles on:
710t 25100 Sso ;‘1:3 0 0211(;663' 0.002-0.1~ (p?el:e);\t) Me‘u; T viean | Bed: Bar:
64-256 .6-2.5in 08-0.63in _ 2 v, N . :
>256 mm SOMM |6 64mm | 2-16 mm '062,/2”21 Channel | Margin | circle: inches or millimeters
Y /N o ~2.13a % Ex Substréte‘
/ bt o A o p- .
[Stream Type
| 2.14 Stream Type: A G F B EC D i1 2 3 4 5 6 a b ¢
Cascade  Step-Pool Plane/Bed - Riffle-Pool  Ripple-Dune Braided - . DiReference Type
Phase 2 Stv}uéam Geomorphic Assessment o Vermont Agency of Natural Re;a;;es
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Cascade Step-Pool  Plane Bed _Riffle-Pool Ripple-Dune  Braided Oreference Type
|_3. Riparian banks, Buffers, and Corridors
31 Typical Bank Slope | shallow @;&9 steep undercut  (evaluate on the higher of the two banks)
Bank Lower |bedrock boulder/cobble gravel sand Gilyclay mix | cohesive 7 nofi-cohesive
Texture-RB Upper |bedrock  boulder/cobble gravel  sand (simclay mix | cohesive / flopy esive)
Bank Lower |bedrock boulder/cobble gravel  sand (sigt/clay . Mmix | cohesive /{nof-cokes;
Texture-LB [ypper bedrock  boulder/cobble . gravel  sand siit/clay  mix | cohesive / {non-cohes;
pp
Bank Left Length: ft. Height: ft. | Bank Revetment Type:@g Lengﬂl:\!“ﬁ. ft.
Erosion
(FIT) Right Length: ft. Height: ft. | Bank Revetment Type: Length: ft.
Near Bank | Left coniferous / deciduous / hrubs-sapling herbaceous {lawn/ pasture / bare / invasives / none (SD)
V(e o'n’ll/‘s);%? Right coniferous / deciduous / ~sapling)/ herbaceous / lawn / pasture Qbarg / invasives / none (SD)
Bank Left 76-100%  f:75%  26-50% 1-25% 0% | Channel Canopy
Canopy Right | 76-100% GL-75%  26-50% 1-25% D Open Closed
3.2 l&yigfteﬁ Left [ g :__2"3 f;_: 2650 ft. 51 - 190 f. (100 fi)  none (SD).
dom/sub i - —
l*gITm(l)l-;g f)t) Right L \Q— 32 ft. 26— 50 ft. {51-100 ;D > IOQ‘E none (SD).
Buffer Veg. | Left coniferous  deciduous  mixed trees rubs-saplingy herbacggt:(sﬁ invasives  none
T( o?n/sub) Right coniferous  deciduous  mixed trees @@ \ﬁerbaceou§ > invasives  none
33 gipag'cilan Left forest s rqh—@ crop/pasture/hay ’g(;nmerci;?indusm‘al residential bare none (SD)
orridor ——
(dom/sub) Right forest s@ﬁ@g crop/pasture/hay \:Eommercié]/industn’al residential bare none (SD)

)/ min/ none 4.2 Adjacent Wetlands/ ab Jmin/none 4.3 Flow statu@ mod / high

4.5 Flow Regs. & Withdrawals (FIT): TYPE: wlthdrawal bypass / r-o-r/
, store & release / poie / unk

4.1 Springs/Seeps/Tribs; 460 ’
4.4 Current Debris Jam(FIT): #

4.7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-contro] / hydro-electric / recreation /other
4.6 Upstream/Downstream Flow Regs. : upstream / downstream / both / @
tile drain ___ /road ditch __ /urban stormwater g field ditch __ / overland ﬂow//

4.7 Stormwatgr Inputs (FIT):

4.8 Constrictions Cnone  menu: instream culvert /| bridge // old abutment // bedrock outcrop // other
L ok %ﬂi!}&é 0[ v Prob_lt?ms (check all that apply) \/
el L B O ) e L o e it
| éﬂw‘ v 7C,\°\g2. B 2~ \/ O «f »
Lt Torcdae CONEN O o '
RR__|bnd gréj 20 y O o, ~ y
Nacnt 3| abutmend] 21,9 O @ e

wh o

o2 55 \?,y
zj—%&i.ﬁ? Beaverag’ams (FIT): # )

AZ( fi. of the ggnent affected.

LS. Channel Bed and Planform Changes l

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes / @

5.5 Channel Alterations (FIT) (circle all that apply):

Length of Straightening:

Comments: b\g% V\@ﬁﬁ*’”&@{ "5{:@

dredging gravel mining

Y (With Windrowing : Yes @))

Phase 2 Stream Geomorphic Assessment

May, 2009

(V‘% i {W ] & MW ¢ @@;jm AL

commercial mining (fione

i

lﬂ/{ridge & Culvert Assessments
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- A29-

1 Resources

%55’;_ |



Tally Sheet

Stream Name: Brace *;zmm Segment .D: Mo {
Location: __ Meatet 627 & —>  MTasdatss Brgteas Date: %/ wﬁ 5
M ot ’EU,\/ AGCeSets ~  TTrnsundiDATes O Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
Bankfull| Chan. T Record actual nikmber of
Height | Wdth Comments (déscnbe indicators) features hﬂ T?)Iy
N E Point\\ ,/
L Side
o . = % 2 /
= S1 2 E E; Diagonal \ /
b & | Delta NIV4
A = < sland N
Step 3.1 Bank Erosion  FIT Flood Chutes VAN
Left Bank | Height Right Bank | Height s, | Neck Cut-offs / 1\
Length Length . Channel Avulsions / N
FIT —
Braiding / \
Migration / \
5.3 | Aggrade| Steep Riffles
FIT | Degrade Heqﬂ Cuts
Tributary Rejuvenation? Yes / No
Step 3.3 Mass Failures and Gullies FIT
Mass Fail\ Length . Gully - Length
Lot | Right P98 [“Teme | Right | -o8th
/
\/
/\
Total: Ave. Total: Avg. /A
{0
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions
Left Bank Right Bank Constriction | Width [Photo? GPS? | Ch. FP. |DADB SA SBJA [Nong
A | Type Constr.| Constr.
i N 1.)
2)
3.)
4.)
5.)
N _~~Tally
Step 2.12 | Large Woody Debris L
Step 4.4 Debris Jams 'u,x‘} —
o \\
Step 2.11 | Riffle/Step Spacing:
Total: |5  [Total: Step2.13 [ Avg. Largest Particle| On Bed: _—~—~— | On Bar:
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
Tvpe Length Height Field Ditch
w» One Sidfw|)Both Sideg]) of Fill Overland Flow
Uevelsr g1+ #2Z5 Road Ditch
Tile Drain
Urban Stormwater {
Other
Phase 2 Stream Geomorphic Assessment A34 Vermont Agency of Natural Resources

May, 2009







Rapid Stream Assessment Field Notes

Stream Name: Eu\a(. (gmw_ Segment [.D: ND’?. A
Location: _M:Q&mr%—; Yevoce-> L Aconza TCE Date: fﬁhul 5 O Sub-Reach
Town:__LAconza
Observers: (5 / Aen _ Elevation: ft.
Organization /Agency: __ Dréc_ ) BCcE Latitude (N/S):
USGS Map Name(s): ] Longitude (E/W):
Weather:___ S v+ Drainage Area: sq. mi.
Rain Storm within past 7 days: Y @) Flood history known: Y /N Segment Length: __ [2.4& ft.
|_1. Valley and River Corridor | Segment Not Assessed: WJ/N/G/B/O
1.1 Segmentation: GSS/PS/DF/CE/BB/FS/PA/SR/VW/OT/N one 1.2 Alluvial Fan (FIT): Yes@UK
1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments
(FIT) (2,%';—3(—« A l:‘:lths | Height Left Corridor Right Corridor
Berms —’ i flat 0-3%) hilly (4-8%) steep (9-15%) [Cflat (0:3%) ~hilly 4-8%) steep (9-15%)
Roads very steep (16-25%)  X-steep (>25%) | very steep (16-25%)  X-steep (>25%)
Continuous w/bank A / S / Continuous wbank A / S / v
Railroads Within IxWbkf A / S /(N Within IxWbkf A / S / )
Improved Paths Texture of Exposed Slope N Texture of Exposed Slope N
till boulder/cobble gravel sand@ till  boulder/cobble gravel sand @,
Development {24 |12, | NA |clay bedrock other NotEvaluated | clay bedrock other NotEvaluated
1.5 Confinement 1.6 Grade Controls (FIT) Fill out height fields ’
none , for grade controls if
Valley width / Channel width Location in Reach 2DDIICable  mmmm——— o Height Above photo
Valley Width: ;)2\__—’7'- LI Gorge (record locations on field map) TOtgl (I)-I ;’tlght Water Surface
Estlmate,d)Measured ©.01) (0.0 ft) Yes / No
[1 Humian caused change in Waterfall // Ledge // Dam // Weir
valley width
Narrowly Confined (>=1& <2)
Semi-confined (>2&<4)
Narrow (>=4&<6)
Broad (>=6 & <10)
(Very Broad =10
[ 2.Stream Channel |
2.1 Bankfu idth: ft.  2.1a Wetted Width: . 2.1b Ratio (Wyetea / Wiio):
—
2.2 Max. Bankfull Dépth: ft. 2.3 Mean Bankfull Depth,~" ft.
o

2.4 Floodprone Width: ft. 2 5 Recently Abangoned FP: ft. 2.6 Ratio W/d

8

2.7 Entrenchment:. Incision Batlo IR pef 2.9 Sinuosity:

Ve

2.10 Riffles/Steps: complete / eroded / 1mented / NA / NE 2.11 Riffle/Step Spacing: ft.
(partial or none) (dahgonhl»czq:\ontmuous) i

2.12 Bed Substrate Composition (percent)f‘

1 2 3 4 5\‘~\\ 6 2.13 Avg. Size of
Bedrock | Boulder | Cobble -4 Gravel Sand \”Sili{ Embeddedness Largest Particles on:
, Course Fine . Clay
>10in 25-10in,. . 0.002-0.1in Bed: Bar:
>256mm | 64- 25£rmm 0.625in 0080.63in | 6>y | (present) | Mean | Mean | BEC.__ erer
P 16-64mm | 2-16 mm Channel | Margin | circle: inches or millimeters
//ﬁ Y/N 2.13a % Exp. Substrate:
Stream Type
214 StreamType: A G F B E C D 1 2 3 4 5 6 a b ¢
Cascade  Step-Pool Plane Bed Riffle-Pool Ripple-Dune  Braided [ORreference Type

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources -

- A28-
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Cascade  Step-Pool  Plane Bed _ Riffle-Pool Ripple-Dune  Braided [IReference Type
| 3. Riparian banks, Buffers, and Corridors o

31 Typical Bank Slope | shallow @ steep undercut  (evaluate on the higher of the two banks)

Bank Lower [bedrock boulder/cobble gravel sand (iltRlay mix | cohesive’ (non cohesive )
Texture-RB | Upper |[bedrock boulder/cobble gravel sand &ilf’clay —mix | cohesive./ (fion-cohest >
Bank Lower |[bedrock boulder/cobble gravel sand ilficlay mix | cohesive / Mﬁm
Texture-LB | Upper |bedrock boulder/cobble gravel  sand @lay mix | cohesive / n’éﬁ’ggﬁ%
Bank Left Length: ft. Height: fi. | Bank Revetment Type: ;ﬂi 5l
Erosion . : W,E, ez

(FIT) Right | Length: ft. Height: fi. | Bank Revetment Type: He, Length: loc ft.

Near Bank | Left coniferous / deciduous@ruﬁﬁgp_lmg,ﬂﬁerba@@’ lawn / pasture / bare / invasives / none (SD)
Veg. Type : - : NPT YY
(fomlsylﬁ,) Right coniferous / deciduous { shrubs-sapling.A herbaceous / lawn / pasture / bare / 1nvaswes{ none (S ;

Bank Left 76 - 100% 51-75% 26 - 50% 1-25% 0% Channel Canopy

Canopy Right | 76-100% (51-75% ) 26-50%  1-25% 0% Open  Closed
3.2 |Buffer Left 0-25ft.  26-50ft 51-100f. (>100T)  none (SD).

v:gglg/lsub) Rich } Gy _ o _

(FIT 0-25 ft) ght @ "\26~50ft-) 51,100 ft. > 100 ft none (SD).

{(ﬂ)?n/sub) Right | coniferous deciduous  mixed trees¢_shrubs-saplin \%rbaceoui} invasives  none

Buffer Veg. | Left coniferous deciduous r f\fnixed treeg{_ shrubs-sapling ) herbaceous  invasives none

3.3 léipal:(iian Left J‘orestis_lzr-;l;s;miﬁg crop/pasture/hay commercial/industrial residential bare none (SD)
orridor

(dom/sub) Right foresk@h?ubt.s?r)ling) crop/pasture/hay @ndustﬁal residential bare none (SD)

4.1 Springs/Seeps/Tribs min/ none 4.2 Adjacent Wetlands:@bundY min /none 4.3 Flow status(fow) mod / high

4.4 Current Debris Jams (FIT): # _( 2 4.5 Flow Regs. & Withdrawals (FIT): TYPE: wlthdrawal / bypass / r-o-r/
store & release | unk

4.7 Flow Regulation (FIT): SIZE : small /large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other
4.6 Upstream/Downstream Flow Regs. : upstream / downstream / both /

4.7 Stormwater Inputs (FIT): tile drain __ /road ditch___ /urban stormwater 2 / field ditch __/ overland flow 1__

4.8 Constrictions O none menu: instream culvert // bridge // old abutment // bedrock outcrop // other
Problems (check all that apply)
Constriction |Width|Photo channel floodprone |deposition {deposition [scour  [scour - .
Type (from mend(ft) [Yes/No constriction |constriction |above below above |below alignment| none
a | Y O 5] v
O (W
[ O
[l (N
4.9 Beaver Dams (FIT): # 0 ©  f ofthe segment affected. ﬂgridge & Culvert Assessments

|; 5. Channel Bed and Planform Changes |
(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes / @
5.5 Channel Alterations (FIT) (circle all that apply): redging gravel mining commercial minin@
Length of Straightening: _| 746 f+ (With Windrowing : Yes

Comments: gpce( L Tt Helte — Leten Baoo Tumasares B WEIaw AARGLIS Froan

Phase 2 Stream Geomorphic Assessment  TMTeon®DMen T, TTHIG Ted o Vermont Agency of Natural Resources
P : 1 Te,
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Tally Sheet

Stream Name: (gLAcu, Proome Segment LD: - ﬂ@zﬁr ,
Location: _ Y Qhrir 156 Brane e Ldtorrae Tee BRERGE  Date: *?!w ll%" ]
> Not Toul Ahetes TUINDA1ET> O Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
Bankfull| Chan. T Record actual number of
Height | Wdth Comments (describe indicators) : features Tally
o | Mid L
E \ Point
€ w &\ Sid
51 | £ 8 &p2e
2 = = | Diagonal
&5 8 [ Delta
L O m
[ Islang<
Step 3.1 Bank FErosion  FIT Flood Chutes
Left Bank Height Right Bank | Height 5.2 Neck Cut-offs
Length Length : Channel Avulsions
FIT =
Braidjdg
Migfation
5.3 | Aggrade| Steep Riffles
FIT | Degrade | Head Cuts
Tributary Rejuvenation? Yes / No
Step 3.3 Mass Failures and Gullies FIT
Mass Fail - Length . Gully - Length
Left Right, Height " Left Right Length
N
Total: Avg. Total: Avg. )
/7
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions
Left Bank Right Bank Constriction| Width [Photo? GPS? | Ch. FP. DADB |SA SB|A [Nong
10, ](l?» Type Constr.| Constr.
L% L)
2)
[oC 53
4.)
5)
Tally
Step 2.12 | Large Woody Debris | —
Step4.4 | Debris Jams —
Step 2.11 | Riffle/Step Spacing: —
Totak: Total: | > Step 2.13 | Avg. Largest Particlel OnBed: — | On Bar: »
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
Type Length Height Field Ditch
P One Side | Both Sides| of Fill Overland Flow {
Demotnot [~ Ay — Road Ditch
Tile Drain
Urban Stormwater 1]
Other
Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources
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apid Stream Assessment Field Notes

Stream Name: %LACL v Segment L.D; _ /L{ orL®% |

Location: FEz,M oA To  SroRm “Dieand Date: “/ :'-1/15’ + 2[10/15 £ Sub-Reach
© LOE — “Bhrtre g 2. (O (A T & Town: flru—.y,m'ﬁb b

Observers: (!—’;E/A% Elevation: _ ft.
Organization /Agency: = D ¢ Latitude (N/S):

USGS Map Name(s): : Longitude (E/W):

Weather:__ C 1ooDY 267 Drainage Area: $q. mi.

Rain Storm within past 7 days: Y/N Flood history known: Y/N . Segment Length:

Se nen ‘_5“_

—_ft.

ed: W/I/N/G/B

Mozl OOLuerTs | Gtnem M*va\

1.1 Segmentatlon GC/CD/SS/PS/DF@/BB/FS/PA/SR/VW/OT/None 1.2 Alluvial Fan (FIT): Ye@/UK Vel
1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments :
(FIT) 1%?& lg::,tﬁs flr{:,’,’flt‘fv Left Corridor Right Corridor
Berms (( flat @3% hilly @4-8%) steep (9-15%) Mﬂly (4-8%) steep (9-15%)
very steep (16-25%)  x-steep (>25% very steep (16-25%)  x-steep (>25%
Road ,

5 69, 5 vk Continuous wbank A / S /(N Continuous wbank A / S
Railroads Within Ix Wbhkf A / S / {N Within1xWbkf A / S /(N
Improved Paths Texture of Exposed Slope Texture of Exposed Slope )

till boulder/cobble gravel sand till boulder/cobble gravel san@
Development ﬁ 2,5 NA clay bedrock other NotEvaluated clay bedrock other NotEvaluated
1.5 Confinement 1.6 Grade Controls (FIT) El/ Fill out height fields
Vall idih / Ch L width none for grade controls if
ey ” th/ ‘i’me it Location in Reach aoplicable st . Height Above | photo
Valley Width: Z2e0” ] Gorge (record locations on field map) To%l é{ El)ght Water Surface
E d/ Measured . ©. (0.01) Yes / No
O Hursan caused change in Waterfall / Ledge / Dam // Weir
valley width
Narrowly Confined (>=1 & <2)
Semi-confined C2&<4)
Narrow =4&<6)
Broad =6& <10)
Vgety Broad =
f.  2.1a Wetted Width: f. 2.1b Ratic (Waetea / Woi):

2.2 Max. Bankfull
2.4 Floodprone Width:

ft. 2.3 Mean Bankfull Depth: ft, 7

-

ft. 2.5 Recently Abandoned FP: __ " fi. 2.6 Ratio W/dmean:

2.7 Entrenchment:

_ Z\SIH\CI?OD Ratio: IRhe, 2.9 Sinuosity
2.10 Riffles/Steps: complete / eroded / sedimented - f/ NA / NE 2.11 Riffle/Step Spacing: ft.
(partial or none) (dlagonahs contmuous)
2.12 Bed Substrate Composition (percent): - L\

R

1 2 3 4/ 5 6 2.13 AVg- Size of
o 7 o
Bedrock | Boulder | Cobble Gravel Sand \Sélt or Embeddedness Largest Particles on:
urse , Fine 5
10 25-10i 0.002-0.1i Y . .
VS rss | 06:2.5in 0.08-0.63in o62omm | (reseit | Mean [ Mean |Bed: __ Bar
16-64mm | 2-16 mm [Channel | Margin | circle: inches or millimeters
/ Y/N ] 2.13a % Exp. Substrate:
Stream Type
2.14StreamType: A G F B E C D 1 2 3 4 5 6 a b ¢
Cascade  Step-Pool  Plane Bed Riffle-Pool Ripple-Dune  Braided ORreference Type
Phase 2 Stream Geomorphic Assessment A28 Vermont Agency of Natural Resources

July, 2010




Plane Bed _ Riffle-Pool Ripple-Dune  Braided UReference Type

N . g - i v o
31 Typical Bank Slope | shallow ((moderatg steep undercut  (evaluate on the higher of the two banks)

Bank Lower |bedrock boulder/cobble gravel sand (silyelay mix | cohesive / non-cohesi

Texture-RB | Upper |bedrock boulder/cobble gravel sand (silfjelay mix | cohesive /(non-cohesive]

Bank Lower |bedrock boulder/cobble gravel sand (silt/glay mix | cohesive / QMesive D

Texture-LB | Upper [bedrock boulder/cobble gravel sand (silthlay mix | cohesive /{:nor:cohésive

Bank Left  |Length: | fi. Height: () f. |BankRevetment Type: Hriz. Length: [0~ f
—> gf;’)ﬁon Richt |L .~ icht: ~— Bank Revetment Type: H®  Length: ¥2

- g ength: ft. Height: ft. ype: re gth: G

Near Bank | Left coniferous / deciduous'. _saplin ' Uherbaceous / lawn / pasture / bare / invasives / oﬂne (S@
Ve . Ty (4 " v 7 N - - e =
Risht coniferous / deciduous / shrubs-sapling/ herbaceous / lawn / pasture / bare / invasives /fione (SD
(fom/su ) g 8.8 P ,g)’ p Wg‘

Bank Left 76-100%  51-75%  26-50% 1-25%) 70%) | Channel Canopy
Canopy Right | 76-100% 51-75%  26-50% (1-25%) (0%Y | (Open Closed
.2 | Buffer 0254 ) 26 — 50 ft. 51-100f.  >100ft (Tone (SD)}
32 | ot 3} b Left S \\nglf (:)/
d i — — - o .
doomisub) | Right Y 0-25 ft. 26— 50 ft. 51-100ft.  >100ft ¢ none(SD).
Buffer Veg. | Left coniferous deciduous mixed trees shrubs-sapling  herbaceous invasives one

Tmem/sub) Right | coniferous deciduous  mixed trees shrubs-sapling  herbaceous  invasives (one)

3.3 léipa!‘(iian Left forest shrub-sapling crop/pasture/hay@mAmérci;l/' dustrial residential bare @ (SFY)
orridor e
(dom/sub) Right | forest shrub-sapling crop/pasture/hay {ggmmercia' /thdustrial residential bare{ none (\SBQD

4.1 Springs/Seeps/Tribs: abund{/ miny none 4.2 Adjacent Wetlan ':abﬁnd/min/none 4.3 Flow status:/] 'mod / high
pring P

4.4 Current Debris Jams (FIT): # 4.5 Flow Regs. & Withdrawals (FIT): TYPE: wlth wal / bypass / r-o-r/
store & release / / unk

4.7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other
4.6 Upstream/Downstream Flow Regs. : upstream / downstream / both{/ none

4.7 Stormwater Inputs (FIT): tile drain __ /road ditch___/ urban stormwater "2~ / field ditch ___/ overland flow ‘2

4.8 Constrictions Clnone  menu: i # bridge // old abutment // bedrock outcrop // other
Problems (check all that apply)
Constriction |Width|Photo channel ~|floodprone [deposition |deposition [scour  fscour | .00 o
Type (from mend(ft) | Yes/No constriction | constrictjon |above below above  |below S 7
Covert | S5 | N o o 7
Cotveny 6| Y A o e
Jogweer | 5 | Y i o | v v
. ‘ O O
4.9 Beaver Dams (FIT): # (0% O ft ofthe segment affected. [Z(Bridge & Culvert Assessments

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes / @
5.5 Channel Alterations (FIT) (circle all that apply): dredging gravel mining  commercial mining none
Length of Straightening: 11 (With Windrowing : Yes @

Comments: S fppeppn Mooy I, CocVebrf  To Thes,  Temment
Phase 2 Stream Geomorphic Assessment r>
Lo )8 A20.

Vermont Agency of Natural Resources
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. Stream Name:“%ﬂf% <%

Tally Sheet

Location: _“Frzem err2arXE B> Sammen “Tira-w.l 0_

LS 7o BACktPTorR R LACIIA T rE

Step 2.1 Height of bankfull above water surface

Segment 1.D:

Moz 3

Date: '«ii = /{6

3 Sub-Reach

Step 5. Channel Bed and Planform Changes

B;Eil;f;tﬂ s&?:t‘;l Comments (describe indicators) ﬁ;:zigsactual number of Tally
Mid —
Té - Pf)int |__I
51 | €8 g fSide
g3 Diagonal
&a S | Delta
s ,, A & = [Tsland
Step 3.1 Bank Erosion  FIT ERAsto buonies TZE[&@W Flood Chutes
Left Bank Height /Right Bank | Height el 5.2 Neck Cut-offs
Length /1 Length F:IT Channel Avulsions
11 6. 7 e Braiding
Migration
5.3 | Aggrade| Steep Riffles
FIT | Degrade | Head Cuts
Tributary Rejuvenation? Yes / No
Step 3.3 Mass Failures and Gullies FIT
Mass Fail - Length . Gully - Length
Left | Right | 080 ™ Tof | Right | -oneth
l 2o
Total: - Avg, Total: Avg,
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions
Left Bank Right Bank Constriction| Width [Photo? GPS?| Ch. FP. DADB SA SB |A [Nong
O 29 e, Type, / Constr.| Constr.
| @ LD 1) /s
12 % 2) ~./
12 % 3) [
o3 Z 4) /
5.) L
(o t4 e
Tally
Step 2.12 | Large Woody Debris
Step 4.4 | Debris Jams
Step 2.11 | Riffle/Step Spacing:
Total: 70 Total: 43 Step 2.13 | Avg. Largest Particle| On Bed: | On Bar:
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
T Length Height Field Ditch
ype One Side | Both Sides| _of Fill Overland Flow u
2% 265 VRS 53 Sirens#5 | Read Ditch
“Dhsriitad T4 5 Tile Drain
Urban Stormwater |\
Other

Phase 2 Stream Geomorphic Assessment

May, 2009
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Rapid Stream Assessment Fleld Notes

Stream Name; (%bACW/ Brecort “Segment LD; _, Mot C

Location: _Jszert (Mpemdrs  CovR~ T Sefe/m Date:  UJidf iy O Sub-Reach
Az> cvtauce Do ;oo Town: " Guzerier

Observers: 56 / AS Elevation: Heo! ft.
Organization /Agency: __ "I+, Latitude (N/S):

USGS Map Name(s):__LAcarnxis Longitude (E/W):

Weather: Ceeo 36°F Drainage Area: YA $q. mi.

Rain Storm within past 7 days: Y lood history known: Y /N Segment Length: ___"Zf6o ft.

Segment Not Assessed: W/I/N/G/B/O
1.1 Segmentatio 5 GC »D/SS@)F/@BB/FS/PA/SR/VW/OT/NOM 1 .2 Alluvial Fan (FIT): Yes@/UK

1.3 River Corrldor Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments
(FIT) Ig:i( ]g:ltll('s fil(f,;%lt"tv Left Corridor Right Corridor
Berms I flat 0-3%) hilly (4-8%) steep (9-15%) | flat (0-3%) hilly (4-8%) steep (9-15%)
Al tona very steep (16-25% x-steep (>25%) (very steep ( %) X-Steep (>25%)
Roads 7 - : - - 2
Lf S Continuous wbank A /(S8// N | Continuous w/bank . _A / @/ N
Railroads Within 1x Wbk (&)/ S / N Within Ix Wbkf (A ) S / N
Improved Paths Texture of Exposed Slope . Texture of Exposed Slope o
TtaeTs— till boulder/cobble gravel { silt’ | till boulder/cobble graveh silt -
Development Ll 2020 NA | clay bedrock other NotEvaluated clay = bedrock other NotEvaluated
1.5 Confinement 1.6 Grade Controls (FIT) ~ Fill out height fields
. . none for grade controls if
Valley width / Channel width Location in Reach 200HCabIC  mmm—— )
Valley Width: 0c , Total Heicht Height Above Photo
alley wr —ZZL—— — 01ge (record locations on field map) 0.0 ﬂ)g Water Surface
Estimated /@ . ‘ ©0®) | ves / No
[J Human caused SHange in Waterfall // Ledge / Dam // Weir
valley width

Narrowly Confined (>=1&<2)

Semi-confined C2&<4)
@@ (=4&<6)

Broad =6 & <10)

Very Broad >=10)

‘

. 3 ar TR OF DK SctreD SELerTes> AS TET TPReSanrtsrtn)
2.1 Bankfull Width: 90 | 2.1a Wetted Width: = ft.  2.1b Ratio (Wyetea / W)z 10:43
2.2 Max. Bankfull Depth ft. 2.3 Mean Bankfull Depth; |1.46 |

2.4 Floodprone Width: _fﬂ, ft. 2.5 Recently Abandoned FP : @ ft. 2.6 Ratio W/dgean: 4.74

2.7 Entrenchment: 4.64 2.8 Incision Ratio: M IRpes 2 L,J 2.9 Sinuosity: Lo
2.10 Riffles/Steps: complete / eroded @m\e@ NA / NE 2. 11 Riffle/Step Spacing: %O ft.

(partial or none) meus)

2.12 Bed Substrate Compesition (percent):

1 2 3 4 5 6 2.13 Avg. Size of
Bedrock | Boulder | Cobble Gravel Sand Silt or Embeddedness Largest Particles on:
: Course , Fine , Cla
>10i 25-10in 0.002-0.1 y . .
oaseem | 64256 mm | 06-25m [0.08-063in | goon ' | (present) | Mean | Mean | Bed: Al Ba: 0. |
16-64mm | 2-16mm | Channel | Margin | circle @3 or millimeters
[Z.‘l 199 Y0 42:4 qus Y /09 Q«ﬂ N Q:’;b 2.13a % Exp. Substrate: Bor.

— — ‘
2.14 StreemType: A G F B @ C D 1 2 3{5 "6 a b o tream Type o

Cascade  Step-Pool ‘Plane Bed ¢ Riffle-Poo Ripple-Dune  Braided ORreference Type

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources

8-
July, 2010 4 o ' ,
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A}

s

Bank Lower |bedrock boulder/cobble oravel ‘(sand  silt/clay  mix | cohesive / non-cohesive
Texture-RB | Upper |bedrock boulder/cobble gravel (san silt/clay ~ mix | cohesive / non-cohesive
Bank Lower |bedrock boulder/cobble  gravel @ silt/clay ~ mix | cohesive / non-cohesive
Texture-LB | Upper |bedrock boulder/cobble  gravel f’s@ silt/clay ~ mix | cohesive / non-cohesive
% Bank Left Length: “&0 ] ft. Height: ft. | Bank Revetment Type: ;: Length: 40- % i
Erosion = ‘23&‘——
70 | i) Right | Length: 7,6 fi. Height: / fr. | Bank Revetment Type: ‘:f Length: .. fr.

Step-Pool __Plane Bed _ Riffle-Pool Ripple-Dune  Braided OReference Type

31 Typical Bank Slope | shallow moderate @ fundercut (evaluate on the higher of the two banks)

Near Bank | Left coniferous / deciduous / shrubs-saplin® f herbaceou%?‘lawn/ pasture / bare / invasives / none (SD)
( om/g’g;) Right coniferous / deciduous / él&bs—saplmgfﬁérbaceous:/ lawn / pasture / bare / invasives / none (SD)

Bank Left 76 - 100% 51-75% ( 26-50% ) 1-25% 0% Channel Canopy
Canopy Right | 76-100%  51-75% \26-50% ) 1-25% 0% (Open)  Closed
3.2 %ﬁfteﬁ Left | 0- 22 D) 26— 50 ft. 51-100f. > 100 ft @e (SD).D
(dom/sub) | Right (|_0-25 fi) 26— 50 ft. 51-100f.  >100ft Cnone (SD).>

(FIT 0-25 ft) T
Buffer Veg. | Left coniferous deciduous  mixed trees }@3@ herbaceous  invasives  none

ys:ﬁnlsub) Right | coniferous deciduous  mixed trees'_shrubs- sz}E}ing:) herbaceous  invasives  none
B o OV S

PRz ~— e,

3.3 | Riparian Left forest@ crop/pasture/hay £ rconunermal/mdustnal\ residential bare none (SD)
Corridor - -

(dom/sub) Right | forest @F—ﬁg:apling crop/pasture/hay hgorg\mermal/ﬂx_g@gtnﬁgl« residential * bare none (SD)

4.1 Springs/Seeps/Tribs: abund(min) none 4.2 Adjacent Wetlands: abund / min 4.3 Flow status: 1o@high

4.4 Current Debris Jams (FIT): # _ 2. 4.5 Flow Regs. & Withdrawals (FIT) TYPE: wlthdrawal / bypass / r-o-r/
&b ~—%tore & release l/ unk P

4.7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other

4.6 Upstream/Downstream Flow Regs. : upstream / downstream / bot

4.7 Stormwater Inputs (FIT): tile drain ___/road ditch___ /urban stormwater 5_ / field ditch __ / overland flow 3
4.8 Constrictions O none menU'/@ﬂ old abutment // bedrock outcrop // other
roblems (check all that apply)
Constriction |Width| Photo channel floodprone |deposition |deposition [scour  |scour :
Type (from mend(ft)  [Yes/No constriction |constriction |above below above |below |2lignment| none
MBI - O O
O oot O L
N 15 U L
O O
4.9 Beaver Dam, (FIT))@t ab) ~  fi ofthe segment affected. Eﬁridge & Culvert Assessments
1A //

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Anlmal Crossmg (FIT) Yes /{ No

) - : .
5.5 Channel Alterahons\ff\l’*‘ IT) (clrcle all that apply): dredging gravel mining commercial mining
Length of Straightening: W (With Windrowing : Yes /
Comments: Tpae 167 Gfa? TS Moot Cotmtnos  #70 ;ﬁzgam\mq/v UNDER YT .

Phase 2 Stream Geomorphic Assessment A29 Vermont Agency of Natural Resources
May, 2009




Sketch Form for Sites — Segments — Reaches

Stream Name; “BeACK /&‘l?oov{. Segment or Site ID: MD L&
Date: wled[id , Town: G—%‘Z}?
Observers:_* ' (5E [A2/ p Elevation: __ 90 Ft.
Organization /Agency: ! D4 |/ ﬁ( ,é
Site Sketch - see reverse side for sketch codes and tally columns for left and right bank erosion, revetments, and corridor
developments and calculating the total length of the segment affected by beaver flowages. qo W 1
X Fr1 Vgrares X4
(ou e V“/ &¥7 L e
Hee C39 //
(%
Cait
Tt pri P
Stow
Cs1homant
-\’\Aa.um‘o@
Scale:
Height of bankfull features above water surface (Ft.) LWD tally
Selected BKF Height Debris Jams
I Stormwater
Constrictions a
Phase 2 Stream Geomorphic Assessment - Vermont Agency of Natural Resources
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Tally Sheet

Stream Name::&LAcu/ %&K Segment LD: , ,I"IOZ-C'
Location: _____é:;f_mb, oY Date: HIM/I'J ”7/ (o//
O Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
B;gil:;:t" (‘:‘?::;" Comments (describe.indicators) tl'{;:z:c:sactual number of . Tally
25| ¥ 0 Mid 1]
GR S __ | Point 3
£ ¢ 8| Side —
51 | = ¢ > .
g 5 = | Diagonal
&% S | Delta
A=l Island
Step 3.1 Bank Erosion  FIT Flood Chutes |
Left Bank Height Right Bank | Height 52 Neck Cut-offs
Length , Length F.IT Channel Avulsions
1 0.1 Al go.5 |~ [’ Braiding
) Migration
5.3 | Aggrade| Steep Riffles | \{
FIT | Degrade | Head Cuts
Tributary Rejuvenation? Yes / No
AT
=~ 2 SHee Step 3.3 Mass Failures and Gullies FIT
" L N Mass Fail - Len . Gully - Length
TAC "Xk Left Rig%}th— Height 't Rigght Length
Total: Avg. Total: AVE.
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions — Serx CU'—\/CP . / B‘lz’-l-bg Wf
Left Bank Right Bank Constriction| Width [Photo? (GPS? ADB SA SB Nong
H{G do.x 1%.( Type Constr. Constr.
1)
Voo _296.2 69 2.)
3)
“ 4.
5)
Sge [ PARlet
__ SIPReNPIHCET Tally
gz MRROMeDom] Step2.12 | Large Woody Debris
v Step 4.4 | Debris Jams \
Step 2.11 | Riffle/Step Spacing:
Total: Total: Step 2.13 | Avg. Largest Parﬁcle! On Bed: ] On Bar:
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
T Length Height Field Ditch
ype OncStic—ButhrSides | of Fill Overland Flow [
Toty 5614 (L) 7 p2.490) Road Ditch _
' 4 q'\po 4 Tile Drain
TAevacPuont 20730 (L.) WC ) Urban Stormwater '(~H.L
Other

Phase 2 Stream Geomorphic Assessment

May, 2009

Vermont Agency of Natural Resources
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Cross-Section Worksheet

Brpte (gm /VOZC—

- Stream Name:

Reach-Segmen
fi

Location: ___ L-OM MART —2  Tioiun"Dlldg \@WDate Vgt — E&FBviecir &AM/S
Observers: ol .
Cross-Section Notes Codes
) LTER = Left Terrace RTER = Right Terrace TW = Thalweg
Comments:

LFPA = Left Flood Plane |RFPA = Right Flood Plane | LPIN = Left Pin
LTOB = Left Top of Bank {RTOB = Right Top of Bank | RPIN = Right Pi:
LBF = Left Bankfull Stage | RBF = Right Bankfull Stage

LEW = Left Edge of Water| REW = Right Edge of Water

RAF = Recently Abandoned Floodplain

BKF Height

|Revised 4.2016 |

L‘Bsg_s_ections - Number and Location Depe )ti,(()gg 3 HC&JNA‘ %iq)
L ) Bhon we 2 ) (L R g = ) 2 et OF
te Distance  Depth 5 576 ote Distance 0 5.6 e Distance  Depth
Vs ziol__ Q2 ] 14 0.73 L7ot% o 2 25 WV T C— 5o
1 4 3.1 :
L leZ\ !ﬂ -1 15 0.49 Z- 7 ; 10 4.35
) = 9 0.9 T 322
/ = 18 0 / Y — 12 0 ] 22 0.19
L’r@lﬁ"' /‘@ — || 185 0.1 / 0’ 1 121 -1.2 25 0.15
Lo\ / ‘ZD - 0.2 ' — 126 15 A ZZ = 0.09
D —1 195 038 Tin) 12 = 131 1.9 28 o1 |5
20 2.9 7 40 0
Ly - | 14 T 136 2 2o 40.5 1.4 !
)(Z»’(Dﬁ \ Z —|_205 -2.9 \ I 4 141 -1.9 2N a4 2 ‘
-~ 2 2.9 : < 146 -1.8 115 21
2 = 215 29| = ,’/T \L4 — 151 17 2o 27 12
m K =] 22 2.8 o —1 156 1.7 é& 425 24 D
_ 1225 18 4 — T 7 Yzl & 24 BD
—] 23 -1.2 72/2"_3{74 2F 2 166 16 ] 435 26 0
Zp ) . § 24 25
] 235 0.9 =171 -1.5 : 45 3
1 24 -0.5 17.6 -1.4 yaE 45 29 ||
_ 45.5 2.2
245 02 [ 181 1.4 5 5. 22
24.9 0 18.6 0.2 OADs & B w65 19
— 25 0.23 —]_191 0 g 0.2
— 40 1.66 — 24 01 — ——T &5 01
_ | =a 6.9 27 0 50 0.99
30 5.6 54 1.07
63 7.96
Y. £, p— 5
Elevation | Elevation| W fpa Ch:nnel Manning's Elevation | Elevation| W fpa Channel [ Manning's Elowtion. Y Elevation] W a Channel | Manning's
Bankful RAF () Slope (%) " Bankfull RAF () Slopei(%) inj Bankiull RAF () Slope %) | "n
0 0 32 0 25 05 40
Dimensions Dimensions Dimensions
10.04 X-section area 1.46 d mean 10.51 X-section area 1.48 d mean 14.93 x-section area 2.04 d mean
6.90 width 10.12 wet P 7.10 width 9.34 wet P 7.33 width 10.66 wet P
2.90 d max 0.99 hyd radi 2.00 d max 1.13 hyd radi 3.00 d max 1.40 hyd radi
1.00 incision ratio 4.74 w/d ratio 1.00 incision ratio 4.80 w/d ratio 1.17 incision ratio 3.60 w/d ratio
32.00 W flood prone area 4.64 ent ratio 25.00 W flood prone area 3.52 ent ratio 40.00 W flood prone area 5.45 ent ratio
AEWIDIU/EL INGILIY ﬁf el ‘!" ¥ - [T AIINEQIV/LL ANULVIY i !V FrE..T = —_‘_V =4 AREVIDIVEL ANGLIV
Drawing of Typical Cross-Sectio;\ - 7 “Foguertr 7 Tors
Pl (T (o> flh> _ Lot ' '
o 'B;-—- ......
Bed Substrate Composition
Size Class Millimeters Inches Relative Size Distribution of 100 Particles Percent
1-Bedrock > 4096 >160 | Bigger thana VW Bug ! Ak Vi owe
2-Boulder 256 —4096 | 10.1—160 | Basketball to VW Bug 1% g It] N 12.7
3-Cobble 64 — 236 2.5—10.1 | Tennis ball to basketball 1L 5 e 22 15.4
4-Coarse Gravel 16 — 64 0.63 —2.5 | Marble to tennis ball i 7 I Z H,0'
4-Fine Gravel 2-16 0.08 — 0.63 | Pepper corn to marble % 23 6\ 28 22,8
5-Sand or Smaller | 0.062-2.00 0.002-0.1 | Smaller than a pepper corn (g e, 73| 3¢ Yy e
6-Silt <0.062 <0.002
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Rapid Stream Assessment Field Notes

Stream Name: (bcAcm “Crecoo e Segment 1.D: N oD

Location: __ & crorr UPSHZeEA on  OF Date: af 1:{-‘/1 ¢f £ Sub-Reach
Lodxanget  Convoze Town:_LAtarzA

Observers: et | A Elevation: S2o ft.

Organization /Agency? VDo 1 Latitude (N/S):___ U3 56568

USGS Map Name(s).__ (ArprsTA Longitude (E/W): __#1.-{3£=%

Weather: Cledwe. 4 Drainage Area: [8& $q. mi.

Rain Storm within past 7 days: Y / @)" lood history known: Y /N Segment Length: _ 7o ft.

Segment Not Assessed: WAMN/GBO—

F@FS/PA/SR/VW/OT/None . 1.2 Alluvial Fan (FIT): Yes/'@]K

1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
roachments :
(FIT lg';‘;( lg‘;tll:s Height Left Corridor Right Corridor
~Berms flat (0-3% hilly (4-8%) steep (9-15%) | flat (0-3%) hilly (4-8%)/ steep (9-15%
very steep (16-25%)  x-steep (>25%) | very steep (16-25%)  X-Steep (>25%)
Roads
413(“7 Continuous w/bank A / S / Continuous w/bank A / S /
Railroads Within IxXWbkf A / S /(ND| Withinlx Wbkf A / S /
Tmproved Paths . Texture of Exposed Slope - . . Texture of Exposed Slope
N till  boulder/cobble gravel @sﬂt till boulder/cobble gravel( sand’ silt
Development (5_'5( e) NA | clay bedrock other NotEvaluated | clay bedrock other Not Evaluated
1.5 Confinement 1.6 Grade Controls (FIT)B/ Em outd heigh; ﬁ‘e1qfs
. N none Or grage controis 1
Valley width / Channel width Location in Reach 20DliCablE  mm— Height Above
o : Phot
Valley Width:_ Z%0t [ Gorge (record locations on field map) TO%I (I){ fe;ght Water Surface o
Estimated / Measured . 001 ©0%) | yves / No
Human caused change in Waterfall // Ledge / Dam // Weir
valley width
Narrowly Confined (>=1&<2)
Semi-confined C2&<4)
Narrow (>=4&<6)
Broad (>=6 & <10)

2.1 Bankfull Width: _8.% 1.

2.2 Max. Bankfull Depth: Q.0 fi.

Vatves

2.1a Wetted Width: 4 fi.

2.3 Mean Bankfull Depth; [ 4 ©

ft.

CALCULATED TR (DS SPRoiSoe et BASen o) X 2
2.1‘) Ratiﬂ (“%fette& / “?bkf): o(gcg

2.4 Floodprone Width: f. 2.5 Recently Abandoned FP : 0 __ft. 2.6 Ratio W/dpean: 5, 1
2.7 Entrenchment: ___[{12.05 2.8 Incision Ratio: |1 _ b IRyer:_— 2.9 Sinuosity: ' Lowd
2.10 Riffles/Steps: complete / eroded sedimented ) NA / NE 2.11 Riffle/Step Spacing: ) ft.
" (partial or none) ~(dx Tiious) ’
2.12 Bed Substrate Composition (percent): .
1 2 3 4 5 6 2.13 AVg. Size of
Bedrock | Boulder | Cobble Gravel Sand Silt or Embeddedness Largest Particles on:
. . Course , Fine . Clay
>10 in 25-10in 0.002-0. lin ) . 5 .
. 0.6-2.5in  |0.08-0.63i e (present) | Mean | Mean | Bed: Bar:__{
>256mm | 64256mm | L | 216w | 0622 Channel | Margin circl or millimeters
O l’, 9 A4 Y Yy Y /@ @ ) Qim 2.13a % Exp. Substrate: ' Xe

2.14 Stream Type: A G F B @ Cc D

12 3(2)'s s af:@ c

Cascade  Step-Pool  Plane Bed @7 Ripple-Dune  Braided

Stream Type

&L{ T

[CIReference Type

Phase 2 Stream Geomorphic Assessment
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iffle-Pool Ripple—Dune Braided ORreference Type

31 Typical Bank Slope | shallow moderate @D undercut  (evaluate on the higher of the two banks)

Bank Lower |bedrock boulder/cobble (gravel) sand silt/clay mix | cohesive < non-cohesivd
Texture-RB | Upper |bedrock boulder/cobble gravel Csandd silt/clay’ mix | cohesive £ non-cohesive |
Bank Lower |bedrock boulder/cobble @ sand | silt/clay ~ mix | cohesive / Cion-cohesiye
Texture-LB | Upper |bedrock boulder/cobble gravel . (sand”/ silt/iclay * mix | cohesive X_non-cohesive])
| Bank Left Length: (&¢.Fft. Height: )  ft. |Bank Revetment Type: . Length: ft.

‘% %@011 Right |Length: 9¢.[ fi. Height: i ft. | Bank Revetment Type: (;(z?z. © Length: ;ZJ ft.
Near Bank | Left coniferous Kdeciduou /(s:ﬁrubs-saplﬁgj{ herbaceous / lawn / pasture / bare / invasives/non'e (SD)
Vf 0,3,2:83 Right coniferouszEs-s%ﬁiﬁEj herbaceous / lawn / pasture / bare / invasives / none (SD)
Bank Left [(76-100% O 51-75%  26-50%  1-25% 0% | Channel Canopy_
Canopy  [Right (| 76-100%> 51-75%  26-50% __ 1-25% _ 0% | Open ( Closed

32 |Buffer Left | 0-25f (26 50f. CSI_100R> >100f  none(SD)
fomisub) | Right | 0-25fi. 26-50ft  </51-100 iy (2100t ) none (SD).

Buffer Veg. | Left coniferous@iduous > mixed trees Shrubs-sapling™ herbaceous  invasives  none

Tmem/ sub) Right coniferous @c@@imd trees (Ehrut5-§apling > herbaceous  invasives  none

3.3 | Riparian Left @mplag} crop/pasture/hay commercial/industrial residential bare none (SD

)

Corridor

(dom/sub) Right /(formg—ggﬁ_ig}‘ crop/pasture/hay  commercial/industrial residential bare none (SD)

4.1 Springs/Seeps/Tribs: abund / min @.2 Adjacent Wetlands: abund @ none 4.3 Flow status: low // high
4.4 Current Debris Jams (FIT): # T 4.5 Flow Regs. & Withdrawals (FIT): TYPE: w@l / bypass / r-o-r/

store & release(/ nofeAunk

4.7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other

4.6 Upstream/Downstream Flow Regs. : upstream / downstream / bot

4.7 Stormwater Inputs (FI’I“?:K tile drain ___ /road ditch_| /urban stormwat | ) field ditch __/overland flow

4.8 Constrictions Enone menu: instream culvert / bridge // old abutmiént // bedrock outcrop / other

Problems (check all that apply)
Constriction |Width| Photo channel floodprone [deposition {deposition |scour  |scour lie ¢
Type (from mend(ft)  |[Yes/No constriction |constriction |above below above |below |2!8nment) none
/\) o NG g g
| 0
0 1
0 O
4.9 Beaver Dams (FIT): # ft. of the segment affected. E(Bridge & Culvert Assessments
(5.0 to 5.3 record on tally sheet)
5.4 Stream Ford or Animal Crossing (FIT): Yes / @
5.5 Channel Alterations (FIT) (circle all that apply): dredging gravel mining commercial mining fione
Length of Straightening: ?) %, l (With Windrowing : Yes @
Comments:
Phase 2 Stream Geomorphic Assessment A29 Vermont Agency of Natural Resources

May, 2009




Sketch Form for Sites — Segments — Reaches

Stream Name: "~ Segment or Site ID: Mozp
Date: - 7 o[ 15, Town: G Ford ) atvd
Observers: S / AS[AM [MTM Elevation: 630 Ft.

Organization /Agency: ____ el ’I 1cY44

Site Sketch - see reverse side for sketch codes and tally columns for left and right bank erosion, revetments, and corridor
developments and calculating the total length of the segment affected by beaver flowages.

¥ THAra Cotertes
" / aPS
oee cas Fres

L] TP

Scale: ‘ { \

Height of bankfull features above water surface (Ft.) LWD tally

Selected BKF Height Debris Jams
I Stermwater

Constrictions o

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources
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Stream Name: /BCAC‘C Kgm

Tally Sheet

Segment 1.D;

Location: @u:r-oﬂbl. NH

MoZp

Step 2.1 Height of bankfull above water surface

3 Sub-Reach

Date; CF.T‘I l?!M - ?/10/15'

Step 5. Channel Bed and Planform Changes

B:I::il:l‘:ltl I S\?;tl:; Comments (describe indicators) :i:ﬁ::cmal number of Tally
L5 | g Mid —
Té . Pf)int !3_!
s1 | £ g Bl —
§_ Els Diagonal !]__!
2 g % | Delta
Axg Island
Step 3.1 Bank Erosion  FIT Flood Chutes {
Left Bank Height Right Bank | Height 52 Neck Cut-offs )
Length Length ; Channel Avulsions
8. F |~ G4, | 7 FIT 5 eiding
Migration
5.3 | Aggrade| Steep Riffles | |
FIT | Degrade | Head Cuts
SeE” PACT Tributary Rejuvenation? Yes / No
PR NPoH €T~
TORL BR et Do D Step 3.3 Mass Failures and Gullies FIT
Mass Fail - Length . Gully - Length
Left | Right | O 7o | Right | -8
Total: Aveg, Total: Ave.
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions — &€ ety N/
Left Bank Right Bank Constriction| Width [Photo? (GPS?| Ch. FP. PDADB SA SB|A [Nong
O 7.1 Type Constr.| Constr.
1)
2)
o 2.9 3)
4.)
5.)
Tally
Step 2.12 | Large Woody Debris
Step 4.4 | Debris Jams "‘
Step 2.11 | Riffle/Step Spacing:
Total: Total: Step 2.13 | Avg. Largest Particle | On Bed: | On Bar;
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
T Length Height Field Ditch
ype OneSide | Both Sides| of Fill Overland Flow
Pevawmr |0 (L) | b5 (1) Road Ditch
. 2 Tile Drain
Tok® ‘J_ﬂ";.")(' c.) [V L fL) Urban Stormwater |
Other

Phase 2 Stream Geomorphic Assessment

May, 2009

Vermont Agency of Natural Resources
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Cross-Section Worksheet

Stream Name: (ECACCQ \—éz@o ve Reach-Segment:, M o2 /
Location: / Date: 4 [/ / 1’/{ y
Observers:  (ZE [ MT
{ 2 Cross-Section Notes Codes
C . LTER = Lefi Terrace RTER = Right Terrace TW = Thalweg
omments: . LFPA = Left Flood Plane |RFPA = Right Flood Plane | LPIN = Left Pin
BKF Height LTOB = Left Top of Bank |RTOB = Right Top of Bank | RPIN = Right Pi;
LBF = Left Bankfull Stage | RBF = Right Bankfull Stage
LEW = Left Edge of Water| REW = Right Edge of Water
|Revised 4.2016 | RAF = Recently Abandoned Floodplain
Cross-sections - Number and Location Description:
Bewed taey TR TRIB
Note  Distance  Depth Note  Distance Depth Note Distance  Depth
Tt % o5 . 08 |
0 2.65 I e ey I
N2 7,40 —  _[ 04 1
5% U3y 555 0
BFE \B.5 Lo R
To z 7. 45 ] 2; 'i-z B
Yo 2,40 —— 1 59 19 [
Tl _342% — 60 19 |—
Toc” ——e ] 61 21 |
Ere 62 23
63 21
1 64 23 [
1 es 14 [
—_— % — = 66 04 [
e —| 665 0 |-
/%0 Tootwdid | ers 055 |
81 2.01
—— -1 103 245 [
— | 128 35  |—
| 135 59 |
Elevation Elevation W fpa Channel Manning's
00 "n" .
Bankfull Width o L Bankfull Width
Max. Depth Max. Depth
Mean Depth Dimensions Mean Depth
Floodprone Width 19.13  |x-section area 1.74  |d mean Floodprone Width
Low Bank Helght 11.00 width 13.15 wet P Low Bank Helght
Width/depth Ratio 2.30 d max 145  |hyd radi Width/depth Ratio
Entrenchment 1.00 incision ratio 6.33 w/d ratio Entrenchment
Incision Ratio 100.00 __[ffooniponelatd 9.0 el Incision Ratio
. \
Drawing of Typical Cross-Section -
& K -
2 ko> F
Bed Substrate Composition
Size Class Millimeters Inches Relative Size Distribution of 100 Particles Percent
1-Bedrock > 4096 > 160 Bigger than a VW Bug
2-Boulder 256 — 4096 10.1 — 160 | Basketball to VW Bug "’ VI
3-Cobble 64 — 256 2.5-10.1 | Tennis ball to basketball q 9 ‘/,
4-Coarse Gravel 16 — 64 0.63 — 2.5 | Marble to tennis ball 1o qa vy
4-Fine Gravel 2-16 0.08 — 0.63 | Pepper comn to marble L% ‘;'*{ \5‘
5-Sand or Smaller | 0.062-2.00 0.002-0.1 | Smaller than a pepper corn Ub Hyy.
6-Silt <0.062 <0.002
Phase 2 Stream Geomorphic Assessment A35 Vermont Agency of Natural Resources
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Cross—Sectlon Worksheet

Stream Name: Ei’éﬁ L,;Z){:«

Reach—Se ent: M(q/}‘ Wj w

Location: Date: == ] Q /) e
Observers: __(~_ & . v
Comments: - (= Cross-Section Notes Codes
S/— %KF Height LTER = Left Terrace RTER = Right Terrace TW = Thalweg
L /2/ [ LFPA = Left Flood Plane |RFPA = Right Flood Plane |LPIN = Left Pin
\I\QN/M j\ s LTOB = Left Top of Bank |RTOB = Right Top of Bank } RPIN = Right Pin
(O"ﬁ '8 L/ LBF = Left Bankfull Stage | RBF = Right Bankfull Stage
% 0 Revised 4.2016 LEW = Left Edge of Water|REW = Right Edge of Water
Cross-sections - Number and Location Description:
y]\ £o o dpanc Aot NN Valk
VJ Note  Distance  Depth Note  Distance Depth Note Distance  Depth
&/‘\) - ’ 3 L1 { L 'O\
X TN 5 o
4 % (V\a(? o}, < X -
< 1.9
Camdof vl 0> et W €. 1R X
ny(’&'\f‘vw\ - 'rh\a/‘ — ‘4 1-3‘ O%J\/;
% "ﬁgq‘ ""g-lj’ l/)|< ‘\ [ @:’» .
Yy = =/, b —+ o NS
~0.9 -0.3 9 o1 QQW\)
LB LN “ & o PR R N 4.3 0 ™
’ 23 .2 / 9, <0,\_ L
N 19y =0 g e
L. L KR, 1%+ ~-9.2
3 1.9 - g? ] /cA Oy~
3 WA 2 an
\ Bankfull Width g Bankfull Width _ ankfull Width .-
Max. Depth 5 Elevation | Elevation| W fpa Channel | Manning's |,
/ ,}{é Mean Depth K M¢__Bankfull RSF 1(22) Slope (%) "n" h }
Floodprone Width Fl : Width
Low Bank Height 2-% Lo= - Height
2K | Width/depth Ratio Hu WwiDimensions 1 Ratio
Entrenchment Fnl 12.06 X-section area 1.45 d mean ent
Incision Ratio | S In{ 830 width 10.03  |wetP \tio
TRhef IR} 2.00 d max 1.20 hyd radi
Wetted Width W 1.00 incision ratio 5.71 w/d ratio  {th
Ratio W etted Wit @) , 4 Rd 100.00 W flood prone area 12.05 ent ratio o/ Wiet
- Drawing of Typical Cross-Section ' O/\
Embeddedness | Chl Ch2 |Ch3 | Ch4 Ch5 | Avg Mal Ma2 |Ma3 |Mad4 |MaS |Avg
Ch: Ma:
Largest Bdl Bd2 | Bd3 Bd4 Bd5 Avg Brl Br2 Br3 Br4 Br5 Avg
Mobile 1 Bd: Br:
" | Particles -
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Material| Size Range (mm) Size Rahge(in) iy Count

silt/ciay| 0 0.062 0.000 0.002
very fine sand] - 0.062 0.125 0.002 0.005
fine sand 0.125 - 0.25 < 0.005 0.010
medium sand 0.25 0.5 0.010 0.020
~coarsesand] 0.5 1 0.020 0.039
very coarse sand 1 2 - 0.039 0.079
very fine gravelJ 2 4 0.079 - 0.157
E fine graveIF 4 6 0.157 0.236
fine gravel} 6 8 0.236 0.315
‘ medium gravel 8 1" 0.315 0.433
medium gravel 11 16 0.433 0.630 |
coarse gravel] 16 22 0.630 0.866
coarse gravell 22 32 » 0.866 1.260 )
very coarse gravel| . 32 45 1.260 1.772 \
vefy coarse gravel} 45 64 1.772 2.520
small cobble 64 90 2.520 3.543
medium cobble 90 128 3.543 5.039
Iarge cobble 128 180 5.039 - 7.087
. Very large cobble 180 ;256 7.087 10.079
. ; : - v v : 1
i small boulder 256_ 362 ~ 19.079: 14.252
small boulder| 362 512 14.252 20.157 -
. medium boulder] 512 1024 20.‘,157 40315
large boulder 1024 2048 . 40315 80.630.
~ ‘v‘ery large boulder] 2048 4096 80.630 1161.260 1 N
bedrock ] L : ‘l




Rapid Stream Assessment Field Notes

Stream Name: %ﬁi " Breoes e Segment 1.D; Mz €

Location: v!g Renare > Cuver Date: u l !o/: Y 0 Sub-Reach
/ : Town: (LT D

Observers: __ CSZ | A Elevation: _ 540 ft.

Organization /Agency: __“D#te Latitude (N/S): Y2, 55%

USGS Map Name(s) Longitude (E/W): __ ™Z{, {3% 2.

Weather: 5e°F Drainage Area: oA sq. mi.

Rain Storm w1thm past 7 days. Y /N Flood history known: Y /N Segment Length: TFeo ft.

%egmeanet—Assessad W/I/N/G/B/O

1.1 Segmentation: GC/CD/SS F/@BB/FS/PA/SR/VW/OT/None 1.2 Alluvial Fan (FIT): Yes/N)/UK

1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
oachments
/FIE?S 12:,13( 1533(‘5 fgg% ltl‘tv Left Corridor Right Corridor
Berms @ hilly 4-8%) steep (9-15%) at (0-3%)\ hilly (4-8%) steep (9-15%)
VETy steep (16-25%)  X-Steep (>25%) | VETy Sieep (16-25%)  X-steep (>25%)
Roads ‘
(29 (Z > [© Continuous w/bank A / / N Continuous w/bank A / @/ N
Railroads Within IxWhkf A /(D/ N Within 1x Whkf A /(S ) N
Improved Paths ' Texture of Exposed Slope . Texture of Exposed Slope
till  boulder/cobble gravel @ till  boulder/cobble gravel (@)
Development NA | clay bedrock other NotEvaluated clay bedrock other NotEvaluated
1.5 Confinement 1.6 Grade Controls (FIT) lZ( Fill out height fields
none for grade controls if
Valley width / Channel width Location in Reach ADDLCAbIC et _ )
vaf 06 Total Height Height Above Photo
Valley Width: orge (record locations on field map) Water Surface
(0.0 ft)
Estimated / Measured . 0.0f) Yes / No
Human caused change in Waterfall // Ledge / Dam // Weir
valley width
Narrowly Confined (>=1 & <2)
Semi-confined C2&<4)
Narrow >=4&<6)
(>=6 & <10)

¢=10)

Broad
Yery Broa)

2.1 Bankfull Width: 11.50| g,

2.1a Wetted Width: (g ft.

2.1b Ratio (“"wetted / \th‘f):m@

2.2 Max. Bankfull Depth:1-40} f 2.3 Mean Bankfull Depth: [0-97} &
2.4 Floodprone Width: |22 | # 2.5 Recently Abandoned FP : 19 | # 2.6Ratio W/dpen: |11-81
2.7 Entrenchment: 191 2.8 Incision Ratio: 2.36 IRpef 2.9 Sinuosity: LO )
2.10 Riffles/Steps: { complete /_eroded / @fm NA /NE  2.11Riffle/Step Spacing: 28 - &
(partial or none) (diagomator-contmitious)
2.12 Bed Substrate Composition (percent):
1 2 3 4 5 6 . 2.13 AVg. Size of
Bedrock | Boulder | Cobble Gravel Sand Silt or Embeddedness Largest Particles on:
) . Course |, Fine . Clay
25-10 .002-0. ) . .
Z;(s)slr;nm 64256 mm | 06-2.5in 0.08-0.63in %22_2221:: (present) | Mean | Mean | Bed: 2. Bar_ 2
16-64mm | 2-16 mm | N Channel | Margin | circle: inches or millimeters
A O o
é L{é | A 5 @N Guo |0 2.13a % Exp. Substrate:_CO (.
RS Stream T
214 Stream Type: A G F E C D 23 Ds 6 &b o R 47
Cascade  Step-Pool  Plane Bed Riffle-Pool Ripple-Dune  Braided ORreference Type

Phase 2 Stream Geomorphic Assessment - Vermont Agency of Natural Resources
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Riffle-Pool  Ripple-Dune  Braided Oreference Type

31 Typical Bank Slope | shallow moderate @ undercut  (evaluate on the higher of the two banks)

Bank Lower |bedrock boulder/cobble gravel  sand @lay mix | cohesive £_non-cohestye

Texture-RB | Upper |bedrock boulder/cobble gravel sand @lay) mix | cohesive /\non-cohesVd)

Bank Lower |bedrock boulder/cobble gravel - sand @lay mix | cohesive /N on—coﬁgi :

Texture-LB | Upper |bedrock boulder/cobble gravel  sand (ilffglay: mix | cohesive /_non-cohesiy

Bank Left Length: [%o. ft. Height: (4 ft. | Bank Revetment Type: Hi Length: 7S ft

| Eresion !
(D) Right | Length: 0.0 fi Height: [ § fi. | Bank Revetment Type: H®  Length: 31 1

Near Bank Left coniferous / decnduéﬁs/\féhrubs—sap/ué / herbaceous / lawn / pasture / bare / invasives / none (SD)

§om/sub) Right coniferous / deciduous /&hrubs-sapling /<ﬁerbaceou§ lawn / pasture / bare / invasives / none (SD)

Bank Left 76 - 100% Q 75% 26 - 50% 1-25% 0% C el Canopy
Canopy Right | 76-100%  51-75% ( 26-50%)  1-25% _ 0% Open/  Closed
3.2 l\?v"iﬁfteﬁ Left |« g/— 25 ftx 2650 ft. 51— 100 fi. k;l%ﬁ) none (SD).
dom/sub i ~ _
apreisal, | Right | r0- 25ty 26— 50 ft. 51-100 ft. {>100 ft none (SD).
Buffer Veg. | Left coniferous (decidu mixed trees  shrubs-sapling  herbaceous  invasives  npone

Ty&em/sub) Right coniferous  deciduous mixed trees  shrubs-sapling ~herbaceous >invasives none

3.3 lcllpal‘(lian Left @fl;ﬁb\Saﬂirfggcrop/pasture/hay commercial/industrial residential bare none (SD)
orrider —t
(dom/sub) Right /] forest (éhrub saglm@ crop/pasture’hay  commercial/industrial residential bare ‘ﬁ‘é;l‘ @

4.1 Springs/Seeps/Tribs: abund / min /. 4.2 Adjacent Wetlands: abun none 4.3 Flow statusf low)(mod / high

4.4 Current Debris Jams (FIT): # _( 2 4.5 Flow Regs. & Withdrawals (FIT): TYPE: wlth awal / bypass / r-o-r/
store & release (nong)/ unk

4.7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other

4.6 Upstream/Downstream Flow Regs. : upstream / downstream / both /(non

4.7 Stormwater Inputs (FIT): tile drain ___ /road ditch___ / urban stormwater _L / field ditch __ /overland flow
4.8 Constrictions Cdnone  menu: bridge // old abutment // bedrock outcrop // other

Problems (check all that apply)
Constriction |Width|{Phote channel floodprone |deposition |deposition |scour scour lienment
Type (from men(ft) | Yes/No constricjion |constriction Jabove below above |below |21180MEAL) none
v

Cove_ {52911 N i = v

Ui L |y P o

o iy ; 0 (B
b — ‘ | O 1
L A \ ( v ; ¥ i J :
146?} Beaver Dams (FIT): # o —_ft"of the segment affected: I,‘Zlgidge & Culvert Assessments '

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes /

5.5 Channel Alterations (FIT) (circle all that apply): dredging gravel mining commercial mining
Length of Straightening: 40 5.0 (With Windrowing : Yes / No)

Ry »\r‘i\ ,.c 9
‘-—W‘

Comments: Awﬁm Swrg 'Dm;‘z.lﬁrqgg Fear, Howooric ,;e? Sz T -THF ?Bﬂw D Mo,

Phase 2 Stream Geomorphic Assessment " Vermont Agency of Natural Resources

May, 2000 ‘7OME oNVORCETThg — ‘%‘Wﬁ%ﬂl@mﬁ%ﬁa 1 St 0‘( e




Sketch Form for Sites — Segments — Reaches

Stream Name:_ Boracy.  BTeor. Segment or Site ID: Moz e
Date:__{ ln‘rlopb( - #[ie[i5 Town:_Grerord, NH
Observers:__ CHF [AS] A _ Elevation: __ &4 o’ Ft.

Organization /Agency: __ T2+k ! Bec €&

Site Sketch - sce reverse side for sketch codes and tally columns for left and right bank erosion, revetments, and corridor
developments and calculating the total length of the segment affected by beaver flowages.

- ™~
-~ U ~
o '-‘?’: \/\
{ g = \

ol Bt Po

Mo™>

Scale: [\h’f7

Height of bankfull features above water surface (Ft.) LWD tally

Selected BKF Height Debris Jams
| Stormwater

Constrictions o

Phase 2 Stream Geomorphic Assessment A30 Vermont Agency of Natural Resources
May, 2009
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Tally Sheet

Stream Name: M@%w—
_ Gt Torp, M

Segment 1.D:

Mo

2.E

Location: . Date: ll! IO!I v — ‘?-/ 10/15”
3 Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
Bankfull] Chan. T Record actual number of
Height | Wdth Comments (describe indicators) features Tally
l.2e | (2. _ Mid —
‘s _ | Point 13 |
2 g & Side —
51 | & ¢ > ;
2 = t~ | Diagonal
&5 5 |Dela
D m
R & < [sland
Step 3.1 Bank Erosion  FIT Flood Chutes
Left Bank Height Right Bank | Height 52 Neck Cut-offs
Length i Length F:IT Channel Avulsions
1%0.1 A1.9 0.0 [~(.% Braiding
Migration
5.3 | Aggrade| Steep Riffles
S TMPACT| SPRAOYD $HCEL FIT | Degrade | Head Cuts
“Yoix. | BR ettt Do Tributary Rejuvenation? Yes / No
Step 3.3 Mass Failures and Gullies FIT
Mass Fail - Length . Gully - Length
Lett | Right | V0™ [TTere | Right | "M
Total: Avg. [Total: Avg.
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions Seer Cowar SHEETS
Left Bank Right Bank Constriction|{ Width [Photo? [GPS?| Ch. FP. DADB [SA SB|A Nong
[ 2. Type Constr.| Constr.
1)
147g o 2)
3)
4.)
5.)
Tally
Step 2.12 | Large Woedy Debris
- Step4.4 | Debris Jams '
Step 2.11 | Riffle/Step Spacing:
Total: Total: Step 2.13 | Avg. Largest Particle| On Bed: | On Bar:
Step 1.3 River Corridor Encroachments  FIT Step 4.6 Stormwater FIT Tally
T Length Height Field Ditch
ype One Side_| Both Sides| _of Fill Overland Flow
Reoad Ditch
Tile Drain
Urban Stormwater {
Other
Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources

May, 2009
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Cross-Section Worksheet

Stream Name: /%LAQ&L %m&

Location:

Vb

1 <% Cwnveret

Date:

Observers:

e fpe

Reach-Segment;

More

Comments:

|Revised 4.2016

BKF Height

LTER = Left Terracé
LFPA = Left Flood Plane

&l Ioi{n/’
[ 1

Cross-Section Notes Codes
RTER = Right Terrace
RFPA = Right Flood Plane

TW = Thalweg
LPIN = Left Pin

LTOB = Left Top of Bank | RTOB = Right Top of Bank | RPIN = Right Pi:
LBF = Left Bankfull Stage | RBF = Right Bankfull Stage

LEW = Left Edge of Water| REW = Right Edge of Water

RAF = Recently Abandoned Floodplain

Cross-sections - Number and Location Description:
Note  Distance Depth Note  Distance Depth Note Distance  Depth
9 =, 7Y 0| 8% |
\ =3~ e o e A
LZE\ 725 ~H#. 32 o )
Zb6 .92 e e SO
ze  Lou e
- — & 29 84 06
' X2 X B v s
T-D g\l 8?5 -10 3 :
R =25 - v
&J o gg iz |
ye/ - o
27 -
z 7% e e
97 -0.1
/ [ s e s
/ oo
/ T
i Elevati W ip Channel | Manning’ )
Bankfull Width ol | mar | @) | sopetw) | o |  Bankfull Width
Max. Depth 22 Max. Depth
Mean Depth TS Mean Depth
Floodprone Wldﬂl T FET— oo oo Floodprone W_ldth
Low Bank Height 1150 ot 1289 |wetp Low Bank Height
Wldth/depth Ratio 1.40 d max 0.87 hyd radi Wldth/depth Ratio
Entrenchment 2.36 incision ratio 11.81  |wid rat.io Entrenchment
Incision Ratio 2200 __|W flood prone area 191 lent ratio Incision Ratio
Drawing of Typical Cross-Section
THA
L - - - \B.% e - -
— Ty T ————————
Bed Substrate Compbosition
Size Class Millimeters Inches Relative Size Distribution of 100 Particles Percent
1-Bedrock > 4096 > 160 Bigger than a VW Bug
2-Boulder 256—4096 | 10.1 — 160 | Basketball to VW Bug
3-Cobble 64 — 256 2.5—10.1 | Tennis ball to basketball - L
4-Coarse Gravel 16 — 64 0.63 — 2.5 | Marble to tennis ball g { ey
4-Fine Gravel 2-16 0.08 — 0.63 | Pepper corn to marble [ (e
5-Sand or Smaller | 0.062-2.00 0.002-0.1 | Smaller than a pepper corn =4 <zg
6-Silt <0.062 <0.002 :

Phase 2 Stream Geomorphic Assessment

May, 2009
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Rapid Stream Assessment Field Notes
Stream Name: W "gm Segment 1.D: é{

Location: __{ y1 foren Apove Ctcesuone Tep ' Date: i l M4 O Sub-Reach
Het Movie Tedan, TJo RRetns oAt Town:__(ste FoieD>

Observers: ___ (GE[ AS Elevation: o + ft.

Organization /Agencﬂf: e Latitude (N/S):

USGS Map Name(s):____ Atz i : Longitude (E/W):

Weather: D B6TF Drainage Area: oO.7F5 $q. mi.

Rain Storm within past 7 days: Y { N

Flood history known: Y @ Segment Length: [0 ft.
Segment Not Assessed:

1.1 Segmentation: GC/CD/SS@F@BB/FS/PA/SR/VW/OT/NOM - 1.2 Alluvial Fan (FIT): Yes@/UK

1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments
(FIT) B%%‘“‘BB;;%* facight Left Corridor Right Corridor
Berms flat (9-3%) _ hilly (4-8%) steep (9-15%) | flat (0-3%) hxlly (4-8%) steep (9-15%)
(very steep (16-25%) ) X-steep (>25%) x-steep (>25%)
Roads f '
‘(?é(&} 233 {Z> 10 Continuous w/bank A / @/ N Continuous w/bank A / @ /' N
Railroads Within 1x Wbkf @/ S/ N Within 1x Wbkf @ /'S / N
Improved Paths . Texture of Exposed Slope . . Texture of Exposed Slope .
till boulder/cobble gravel @sxlt till  boulder/cobble ' gravel silt
Development “82‘[_) B%ﬁ) NA clay bedrock other NotEvaluated clay bedrock other NotEvaluated
1.5 Confinement 1.6 Grade Controls (FIT) Fill out height fields
) . [z/none for grade controls if
Valley width / Channel width Location in Reach A0DLCADIC  mem—— .
Valley Width:_1%60 [0 Gorge ‘ Total Height | e 80t ABOVe | Photo
ey Wit VA 8 (record locations on field map) (0.0 f) Water Surface

Estimated / Measured
[J Human caused change in
valley width

@ly Confined (>=1&<2)
[ Sermi-confined 2&<4)

0.0 ft
Waterfall / Ledge / Dam // Weir 0.0 Yes / No

Narrow (>=4 &<6)
Broad (>=6 & <10)

Very Broad >=10)

2.1 Bankfull Width: f. 2.1a Wetted Width: ___—. R 2.1b Ratio (Wyea/ War:_(0-52}
2.2 Max. Bankfull Depth: ft. 2.3 Mean Bankfull Depth: 1.2 | ft

2.4 Floodprone Width: ft. 2.5 Recently Abandoned FP : 5 A9 ft. 2.6 Ratio W/dgean: 11.22
2.7 Entrenchment: _|1-1 1 2.8 Incision Ratio: _13:66 > IRyr: = _ 2.9 Sinuosity: LoD

2.10 Riffles/Steps: complete // eroded./ / sedimented / NA / NE 2.11 Riffle/Step Spacing: (o O fi.
(partial orxone) (diagonal or continuous)
2.12 Bed Substrate Compositiomm):

1 2 3 4 5 6 2.13 Avg. Size of
Bedrock | Boulder | Cobble Gravel Sand Silt or Embeddedness Largest Particles on:
>10in 25-10in | COUTSe | Fine |0 ot | Clay Y

Bar: 3

: . 0.6-2.5in  |0.08-0.63in . (present) Mean Mean Bed:
>256 mm 64-256 mm 16.camm. | 2-16 mm - .062-2mm Channel | Margin circle @I‘ millimeters
|7 T l Z(p T+ { U Y @ QS’D @60 2.13a % Exp. Substrate: 2V
. S T
2.14 Stream Type: A @ F )B E C D 23 @5 6 & @ ¢ e [N

Ay

Cascade Step~Pool> Plane Bed Riffle-Pool Ripple-Dune  Braided [IReference Type \
Phase 2 Stream Geomorphic Assessment ' Vermont Agency of Natural Resources

July, 2010 - A28-
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Riffle-Pool Ripple-Dune  Braided UReference Type

31 Typical Bank Slope | shallow moderate @ undercut  (evaluate on the higher of the two banks)

Bank Lower |bedrock boulder/cobble (’gravely silt/clay ~ mix | cohesive /Cnon-cohesive |
Texture-RB | Upper |bedrock boulder/cobbleC Fgravel) . &and >silt/clay mix | cohesive ¢ non=coliesive >
Bank Lower |bedrock boulder/cobble 'gravel } «@Ad> silt/clay mix | cohesive A non-cohesive >
Texture-LB | Upper |bedrock boulder/cobble ¢ gravel +(sand ) silt/clay mix | cohesive /<non-cohesive
Bank Left Length:%%‘{_llﬁ. Height: | ft. | Bank Revetment Type::f Length:gszq‘z ft.
Erosio -

_ ioht . . Height: _ | Bank Revetment Type: H® Length: (4.7 fi.
(FIT) Righ Length 284;5 ﬁ_ Hen% ft yp e g LA

Near Bank | Left coniferous /,: deciduougz,‘gllrubs—sapl@ herbaceous / lawn / pasture / bare / invasives / none (SD)

Vf (;,;55“ ‘; Right | coniferous # geciduous7;@—sa}@y herbaceous / lawn / pasture / bare / invasives / none (SD)

Bank Left 76 - 100% @ 26 - 50% 1-25% 0% Channel Cam,iii
q

Canopy Right | 76-100% (51-75%) 26-50% 1-25% 0% Open

32 | Buffer Left |0-25% (26-50H) 51-100f.  >100ft - none (SD).

dom/sub ; 70-2 ~ 50T -
(l*ngm:)‘-;g f)t) Right ‘Qﬁi@ @\ 51-100 ft. > 100 ft none (SD).

Buffer Veg. coniferous deciduous r mixed treesY” shrubs-saplin herbaceous  invasives none
2. | Left N 2

Rl(poe S"nb) Iig ‘ coniferous _deciduous ¢ mixed tree?./@lmbs'sapﬁﬁg ~ herbaceous  invasives none
. . o YT A .» EI DG - o

> C ar(lia eft ;_\forest" crop/pasture/hay commercial/industrial residential bare none (SD)
orridor o [

(dom/sub) Right Mfore@ _crop/pasture’hay  commercial/industrial residential bare none (SD)

4.1 Springs/Seeps/Tribs: abund {min/ none 4.2 Adjacent Wetlands: abund / min / 4.3 Flow status: low// mod) high

4.4 Current Debris Jams (FIT): # 6 4.5 Flow Regs. & Withdrawals (FIT): TYPE: wlth rawal / bypass / r-o-r/
store & release / / unk

4.7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other
4.6 Upstream/Downstream Flow Regs. : upstream / downstream / bot

4.7 Stormwater Inputs (FIT): tiledrain.  /road ditch  /urban stormwater | |/ field ditch ___ / overland ﬂow

// bridge // oldabutment // bedrock outcrop // other
Problems (check all that apply)

4.8 Constrictions (O none  menu:

Fope thomot IO, | Yoo No omstictios |constronon |abpve - |below - |sbove |below _|lignment| none
Cuverer | o | Y O o
Cueet |49 | Y “f
Culyeq H4 Y O o
Oy [24 ] Y O g |V
4.9 Beaver Dams (FIT): # __ (D —_ft. of the segment affected. Eﬁﬁdge & Culvert Assessments

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes / @
5.5 Channel Alterations (FIT) (circle all that apply): dredging gravel mining commercial mining (none )

Length of Straightening: Y. & (With Windrowing : Yes /No)/ ,
RBae amTBsos;  OF Trar @it bt Myeele T f Citénre
Comments:
Phase 2 Stream Geomorphic Assessment A29 Vermont Agency of Natural Resources

May, 2009
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Sketch Form for Sites — Segments — Reaches

Stream Name: __©tacse /é‘l?ggg ' Segment or Site ID: MO'SA
Date: Uiy — 2]efi8 Town:__ GacFeRd A
Observers: ' ' (o fds] dAm Elevation: §60 £ Ft.
Organization /Agency: " Dk / Bee

Site Sketch - see reverse side for sketch codes and tally columns for left and right bank erosion, revetments, and corridor
developments and calculating the total length of the segment affected by beaver flowages.

2z

ETH Okl Coueced | GPs — (35

Height of bankfull features above water surface (Ft.) LWD tally

Selected BKF Height Debris Jams
Stormwater

Constrictions o

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources

- A30-
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Tally Sheet

Stream Name: __Prdcie %m( Segment 1.D; Mozpa
Location: __(53{ fonD S| Date:__1t {M i — 'J/lo / 15
[ Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
Bankfull| Chan. a4 e Record actual number of
Height | Wdth Comments (describe indicators) features Tally
(.0 | |& Mid —
Té = Pf)(;nt l_!
50 | €8 & Sude
g g & | Diagonal
2% S | Delta
) m
A B 2 [sland
Step 3.1 Bank Frosion  FIT Flood Chutes
Left Bank Height Right Bank | Height 5.2 Neck Cut-offs
Length Length P F:IT Channel Avulsions
554, Y A { 2665 ~\ Braiding
Migration
5.3 | Aggrade| Steep Riffles | |
SeE  TAPACT ’7]2?@;2;‘ (e FIT | Degrade | Head Cuts Py
£ R D) Tributary Rejuvenation? Yes /[ No/
v vt f———
Step 3.3 Mass Failures and Gullies FIT
Mass Fail - Length . Gully - Length
Teft | Right |98 7o [ Rignt | osth
Total: Avg, Total: Avg,
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions ~ ~ 9t Cvwary SHee1S
Left Bank Right Bank Constriction | Width [Photo? GPS? | Ch. FP. |DADB |SA SB|A Nong
Y. S (4.4 Type Constr.| Constr.
) L)
2)
H2.T 445 3)
4.)
5)
Tally
Step 2.12 | Large Woody Debris
Step 4.4 | Debris Jams wH—
1
_ Step 2.11 | Riffle/Step Spacing:
Total: Total: Step 2.13 | Avg. Largest Particle| On Bed: | On Bar:
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
Tvpe Length Height Field Ditch
yp One Side | Both Sides| of Fill Overland Flow M
Davacement | 1182.4 (1) 2 5.4 (o) Road Ditch
, , Tile Drain
ToAD Y896 [ V)| 268 R) Urban Stormwater M\
v N Other |
Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources

May, 2009
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Cross-Section Worksheet

%LAC&L “Brwovt Reach-Segment: Mo34

Date: U'l“(. i

Stream Name:

Location: Gz FoD

Observers: oo ) AS
Comments:

Cross-Section Notes Codes
LTER = Left Terrace RTER = Right Terrace TW = Thalweg
LFPA = Left Flood Plane |RFPA = Right Flood Plane | LPIN = Left Pin

BKF Height LTOB = Left Top of Bank {RTOB = Right Top of Bank | RPIN = Right Pin
LBF = Left Bankfull Stage | RBF = Right Bankfull Stage
LEW = Left Edge of Water| REW = Right Edge of Water

RAF = Recently Abandoned Floodplain
IRhef=Incision Ratio of Human Elevated Floodplain

Cross-sections - Number and Location Description: ;
| Elomets Aea |Revised 4.2016
Note Distance Depth te  Distance Note Distance Depth
St @_ I o 5.54
Y 183 172
6 201 4.81
- —— — 2025 2.1
BPR = e =] 203.5 1.8
ToeR, i“___ - 204.5 15
AN (4 2T 205.5 13
THAL M 206.5 1.3
EL 17 EE -1.4
B 126/ _dob —
e =1 2005 1.3
Teavee 3% / 2.1 _ [ 2105 12
et %.82 2115 12
M 3 XX '.ﬁm o 2125 1.2
Seiu] - 2135 1.1
T 2145 -1.3
—— —{ 2155 1.2
—— ] 2165 1.4
2175 11
- 218.5 0
— — 2195 14
_  __[ 2205 21
230 3.99
: 234 3.67
Bankfull Width Bankfull Width
Max. Depth Elevation Elevation W fpa Channel | Manning's
Bankfull RAF (ft) Slope (%) "n"
Mean Depth ] o0 5
Floodprone Width
Low Bank Height Dimensions
Width/depth Ratio 16.15  |x-section area 1.20  [dmean
Entrenchment 13.46  |width 15.00  |wetP
Incision Ratio 1.50 d max 1.08 hyd radi
3.66 incision ratio 11.22 w/d ratio
IRhef . . 15.00 W flood prone area 1.11 ent ratio
Wetted Width Wetted Width Wetted Width
Drawing of Typical Cross-Section
Size Class Millimeters | Inches Relative Size Distribution of 100 Particles Percent
1-Bedrock > 4096 > 160 Bigger than a VW Bug : .
2-Boulder 256 — 4096 10.1-160 | Basketball to VW Bug \72- 12
3-Cobble 64 256 2.5-10.1 | Tennis ball to basketball Y S|
4-Coarse Gravel 1664 0.63 —2.5 | Marble to tennis ball 24 Zb
4-Fine Gravel 2-16 0.08 —0.63 | Pepper corn to marble | + |
5-Sand or Smaller <2,00 <0.08 Smaller than a pepper corn K] N
Embeddedness Chi Ch2 Ch3 Ch4 Ch5 Mal Ma2 Ma3 . Ma4 Ma5
Largest mobile particles [Bdl Bd2 Bd3 Bd4 Bd5 Brl Br2 Br3 Br4 Br5
Phase 2 Stream Geomorphic Assessment A36 Vermont Agency of Natural Resources
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Stream Name: (&iccg( e e,

Location:

Kz Coper(__"BReion > Tamal>

Ve sb  BSGEGALN

Observers: (CE/ps

Organization /Agency.[ b=

USGS Map Name(s):

Weather: (Ut | 26

Rain Storm within past 7 days: Y/ N Flood history known: Y /N

Rapid Stream Assessment Field Notes

Segment LD: Moz 72

Date: Mpafey L) Sub-Reach
Town:___ (3Tt Iafr

Elevation: ___(H 2o ft.
Latitude (N/S):__ 42 . 54705

Longitude (E/W): _£¢,¢24 7>

Drainage Area: O.L4 sq. mi.
Segment Length: | 5D ft.

Segment Not Assessed-WAN/G/B/O~

1.1 Segmentations GO/ D/SS/PSDF(CE)B)ES/PA/SR/VW/OT/None 1.2 Alluvial Fan (FIT): YesRlolk

1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments :

(FIT) lgl:lek Ig‘:lt]l:s fﬁl,f‘;%'t‘f,, Left Corridor Right Corridor

Berms flat (Whilly (4-8%) steep (9-15%) M hilly (4-8%) steep (9-15%)

Ronds e, 15 VEry steep (16-25%)  Xzsteep (>25%) | very steep (16-25%)  X-steep (>25%)
5'["3 Continuous w/bank @/ S/ N Continuous w/bank /S / N

Railroads Within Ix Wbkf f / S / N Within 1x Whkf (X / S / N

I Texture of Exposed Slope Texture of Exposed Slope

mproved Paths ] ) L - )

till (boulder/cobble’ gravel sand silt | till “boulder/cobbls gravel sand silt
Development 264 ( a qu‘;) NA | clay “Bédrock other NotEvaluated clay bedrock other NotEvaluated

1.5 Confinement 1.6 Grade Controls

Valley width / Channel width
Valley Width: IO O Gorge
Estimated / Measured

[0 Human caused change in
valley width

Location in Reach
(record locations on fi

(FIT)

m none

eld map)

Waterfall // Ledge / Dam // Weir

Fill out height fields
for grade controls if
applicable et

Height Above
Water Surface
(0.0 ft)

Total Height Photo

0.0 ft)
( Yes / No

Narrowly Confined (>=1& <2)

Semi-confined

C2&<4)

(=4&<6)

(>=6 & <10)

=10)

2.1 Bankfull Width: 12.30( ft.

2.2 Max. Bankfull Depth: ft.

2.1a Wetted Width:

2.3 Mean Bankfull Depth; f

4.5

ft.

2.1b Ratio (‘vaetf'ed / "kaf):__

T BE 22 '
2.4 Floodprone Width: 70 f. 2.5 Recently Abandoned FP: 414l " i 2.6 Ratio W/dean: 1 22:55
2.7 Entrenchment: 2.8 Incision Ratio: _|2-27 IRyes ¢ 2.9 Sinuosity: Lo
2.10 Riffles/Steps: m eroded / sedimented / NA / NE 2.11 Riffle/Step Spacing: _ 2. ft.
~ (partial or none) (diagonal or continuous)
2.12 Bed Substrate Composition (percent):
1 2 3 4 5 I3 2.13 AVg. Size of
Bedrock | Boulder | Cobble Gravel Sand | siigor | Fmbeddedness Largest Particles on:
) . Course |, Fine . Clay
>10 in 25-10m ) ) 0.002-0.1in J . . i 6
3 . 0.6-2.5in  [0.08-0.63in . (present) Mean Mean Bed: 7> _Bari_{,
>256mm | 6420mm | hmm | 2-16mm | TP | Channel | Margin | cjrc], £ inchgs?or millimeters
‘7 S |50 | 1O 1S Y @ Qb | QDO | 2.13a % Esp. Substrate: ho

2.14 Stream Type: A G F@ E c D 1 20806): 6”a”@)c

Stream Type

BUL

Cascade { Step-Poc Plane Bed Riffle-Pool Ripple-Dune  Braided [Jreference Type
Phase 2 Stream Geomorphié Assessment A28 Vermont Agency of Natural Resources
July, 2010 A I
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iffle-Pool  Ripple-Dune  Braided CReference Type

3.1 Typical Bank Slope | shallow mcxi/ecgtg—:(jsteey undercut  (evaluate on the higher of the two banks)
Bank Lower |bedrock boulder/cobbled gravel sand silt/clay mix | cohesive A non-cohesive
Texture-RB | Upper bedroc};,wmobbgﬁ gravel  sand  silt/clay  mix | cohesive Anon-cohesiv)
Bank Lower |bedrock b@dyer/cobq@ gravel sand silt/clay mix | cohesive /Saonx 7 :
Texture-LB | Upper | bedrock @Tﬁder/cobb’l gravel sand silt/clay mix | cohesive k\non—cohem c
léanlf Left  |Length:279.4 . Heighton * fi. | Bank Revetment Type: 2p  Length: 3 1q 3ft

rosion
(FIT) Right Length: lqé h(mi Height‘/\—( / Bank Revetment Type: r2e. Length: (g \ ft.
Near Bank | Left nife decxdgégmtl\s / $hrubs-sapling / herbaceous / lawn / pasture / bare / invasives / none (SD)
VZ%;[;I;QR‘; Right cig’gggg@gemduous%shrubs sapling / herbaceous / lawn / pasture / bare / invasives / none (SD)
Bank Left \76 100%/  51-75% 26 - 50% 1-25% 0% Channel Cano
Canopy Right 76 - 100% 51-75% 26 - 50% 1-25% 0%.... Open Closed
g
3.2 %}lififg Left = 26 — 50 ft. 51-100ft. &> lOOft/‘" . none (SD).
dom/sub i — _ - > ¢
(Ingm(x)]-ilSl f)t) Right 0-25 ft. ~26-501t. 51-100 ft. \I(E)’ft none (SD).
Buffer Veg. | Left coniferoug), ‘deciduouds. mixed trees shrubs-sapling  herbaceous  invasives none
g € \ o
( oex:n/sub) Right { corﬂf_e/rgﬂls f: deciduous}- mixed trees  shrubs-sapling  herbaceous  invasives none
33 'lé]par(llan Left ( @ﬁu@aﬁli;g,\ crop/pasture/hay commercial/iﬁduétfiél residential bare none (SD)
orridor S——
(dom/sub) Right for@%hmb—saplingr crop/pasture/hay  commercial/industrial residential bare none (SD)

4.1 Springs/Seeps/T ribs:nin/ none 4.2 Adjacent Wetlands: abund {mig/ none 4.3 Flow status: low high

4.4 Current Debris Jams (FIT): # __\ 4.5 Flow Regs. & Withdrawals (FIT): TYPE:  / bypass / r-o-r/
store & release’/none / unk

4,7 Flow Regulation (FIT): SIZE : small / large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other

4.6 Upstream/Downstream Flow Regs. : upstream / downstream / bot

4.7 Stormwater Inputs (FIT): tile drain ___ /road ditch___ /urban stormwater __/ field ditch -] /overland flow
4.8 Constrictions Clnone  menu: instream culvert /@@ /I old abutment // bedrock outcrop // other

Problems (check all that apply)
Constriction |Width| Phote channel floodprone |deposition |deposition [scour  |scour :
Type (from men (ft) {Yes/No constriction | constrictign Jabove below above |below |2lignment| none »
Wé; "Déf: & Y O -
(W] O
0 (W
4.9 Beaver Dams (FIT): # ft. of the segment affected. Q’Bridge & Culvert Assessments

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes / @ /

5.5 Channel Alterations (FIT) (circle all that apply): gravel mining  commercial mining none

Length of Straightening: 2606. g (With Windrowing : Yes /
Comments:
Phase 2 Stream Geomorphic Assessment A20 Vermont Agency of Natural Resources

May, 2009



cengel
Oval


Sketch Form for Sites — Segments — Reaches

Stream Name: Segment or Site ID:

Date: Town:

Observers: Elevation: Ft.
Organization /Agency:

Site Sketch - see reverse side for sketch codes and tally columns for left and right bank erosion, revetments, and corridor
developments and calculating the total length of the segment affected by beaver flowages.

/ / ‘\ GraveT Teemovpe 7
/N/a. L -~ Ye
/ é? / (47 A€

A g T pave€

~

s ke

- F“’( Data (occtcren w/ GPS - SeE Gi1s
Scale: N’(S

Height of bankfull features above water surface (Ft.) LWD tally

Selected BKF Height Debris Jams
l I Stormwater

Constrictions o

Phase 2 Stream Geomorphic Assessment A30 Vermont Agency of Natural Resources
May, 2009



Tally Sheet

Stream Name: %L%OK Segment L.D: Moz N
Location: AL N Date: ((/ P"/I‘{ ot ‘i-/lc/:e
{1 Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
Bankfull| Chan. g Record actual number of
Height | Wdth Comments (describe indicators) features Tally
e |12z Mid _
g = Pf)int ] .1_.|
51 | £ 8 5| Sude
2 5 = | Diagonal
25 5 [ Delta
P O m
A & < [Tsland
Step 3.1 Bank Frosion  FIT Flood Chutes L
Left Bank Height Right Bank | Height 5.2 Neck Cut-offs
Length Length . F'IT Channel Avulsions
2344 al’ g.d |~ Braiding
Migration \
5.3 | Aggrade| Steep Riffles | |
e AcT SPRENDSHEET FIT | Degrade | Head Cuts
E,&:_MM&__ Tributary Rejuvenation? Yes / No
Step 3.3 Mass Failures and Guilies FIT
Mass Fail - Length . Gully - Length
Left | Right |Po8M ™ Ton T Rigne | "o"8th
X (oo ”
Total: Avg. [Total: Avg,
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions
Left Bank Right Bank Constriction| Width Photo? |GPS? | Ch. FP. DADB [SA SB|A [Nong
2194.% 122.\ Type Constr.| Constr.
1.)
2)
3)
4.)
5)
Tally
Step 2.12 | Large Woody Debris
Step4.4 | Debris Jams |
- Step 2.11 | Riffle/Step Spacing:
Total: [Total: Step 2.13 | Avg. Largest Particle[ On Bed: | On Bar:
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
T Length Height Field Ditch
ype OneSide—Both-Sides | _of Fill Overland Flow
 TevacPment | 384 (o] 1963 @) Road Ditch
) . Tile Drain
i (451 ( L_) O (r) Urban Stormwater
’ Other

Phase 2 Stream Geomorphic Assessment

May, 2009
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Cross-Section Worksheet

Stream Name: (.ELA( %(Zﬂm

Location:

AZWE T ERs e ?;?,ayi”?

Observers:

AL E A

Comments:

Reach-Segment:
1t ‘IL!!E 1

Date:

Mol

LTER = Left Terrace

LFPA = Left Flood Plane

BKF Height

Cross-Section Notes Codes

RTER = Right Terrace

RFPA = Right Flood Plane
LTOB = Left Top of Bank jRTOB = Right Top of Bank | RPIN = Right Pi:
LBF = Left Bankfull Stage | RBF = Right Bankfull Stage
LEW = Left Edge of Water| REW = Right Edge of Water
RAF = Recently Abandoned Floodplain

TW = Thalweg
LPIN = Left Pin

Cross-sections - Number and Location Description:
BovE (Byrcior> T4 CuV
Note  Distance  Depth Note  Distance Depth Note Distance  Depth
By s [ - O.5 0 353
L 16 .l I -
N D= Aras i i i
70 £ 2,18 T 001 |
LTo2 z 1] - 2,2/ 22 0
L.B%F \z=z ~ &l ez = 09 |
Lezs \2.Y ~ © g3 2 13 [
. -5 '5% | 25 -1.2 N
T —55¢ e
2 -%.49 [ 28 15
o> 2% =319 S T B
2. v,/q ~ U2 % 11 |
75 - 3,19 -
ok 29 —2.3%/ N
K 4 5 -2 Dz NS o1 |
65 45 2.2
e —- =
£ —— — 60 335 |-
o 2,05 - _I 217 |
7% 4+ \ oo 73 322
\
Bankfull Width -2, R \ Elevation | Elevation| W fpa Channel | Manning's Bankfull Width
Max. Depth Bankfull };g\l; (Zf:)) Slope (%) n Max. Depﬂfl
Mean Depth Mean Depth
Floodprone Width Dimensions Floodprone Width
Low Bank Height 11.67 X-section area 0.95 d mean Low Bank Hexght
3 H 12.30 width 12.99 wet P s .
Width/depth Ratio o e oo hye — Width/depth Ratio
Entrenchment 2.27 incision ratio 12,98  |w/d ratio Entrenchment
Incision Ratio 20.00  |W flood prone area 1.63  [ent ratio Incision Ratio
Drawing of Typical Cross-Section
ToF
Bed Substrate Combosition
Size Class Millimeters Inches Relative Size Distribution of 100 Particles Percent
1-Bedrock > 4096 > 160 Bigger than a VW Bug
2-Boulder 256 —-4096 | 10.1 — 160 | Basketball to VW Bug 1Z (2
3-Cobble 64 — 256 2.5—10.1 | Tennis ball to basketball 2 7 =25
4-Coarse Gravel 16 — 64 (.63 —2.5 | Marble to tennis ball 27 z 0
4-Fine Gravel 2-16 0.08 — 0.63 | Pepper corn to marble (O |
5-Sand or Smaller | 0.062-2.00 0.002-0.1 | Smaller than a pepper corn 17> i %
6-Silt <0.062 <0.002 ‘

Phase 2 Stream Geomorphic Assessment

May, 2009

Vermont Agency of Natural Resources
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Stream Name: ’%LAC(L B : Segment i.d: JMOQ;_C

Location: “Fzam  Wacmart Awese To  Stogea Date:__U ! 14 iy
oot o0 oo Lowd> Town:__Georepoi
Observers: _ (S L AG Elevation: __ 520 ft.
Organization /Agency: __ Dt Latitude (N/S):
USGS Map Name(s):_LAwnza Longitude (E/W):
Weather:_ Clovod . 3E°E Drainage Area: __{-96 + $q. mi.
Rain Storm within past 7 days: Y / @ Segment Length: _ 2\00 ft.
Habitat Condition Category
Parameter Reference Good Fair Poor
Greater than 50% of stream bed [30-50% of streambed and | 10-30% of stream bed and Less than 10% of stream bed and
6.1 Epifaunal and lower banks covered with  |lower banks covered witha |lower banks covered with lower banks covered with
Substrate and mix of substrates favorable for |mix of substrates favorable |substrates favorable for substrates favorable for epifaunal
A epifaunal colonization and fish |for epifaunal colonization  |epifaunal colonization and fish |colonization and fish cover; few
. Available Cover | ver: substratés include snags, |and fish cover cover; few substrate types substrate types present
submerged logs, undercut present
banks, and unembedded cobbles
and boulders.
SCORE
Mixture of substrate materials, |Mixture of soft sand, mud, or | All mud or clay or sand bottotn; | Hard-pan clay or bedrock:; no root
6.2b Pool Substrate | with gravel and firm sand clay; mud may be dominant; |little or no root mat; no mat or vegetation.
s atinn |Prevalent; root mats and some root mats and submerged vegetation.
Characterization submerged vegetation common. | submerged vegetation
present.
SCORE
Even mix of large-shallow, Majority of pools large-deep; | Shallow pools much more Majority of pools small-shallow or
6.3b Pool large-deep, small-shallow, very few shallow. prevalent than deep pools. pools absent.

Variability ~ |small-deep pools present.

SCORE
ittle or no enlargement o ome new increase in bar Moderate deposition of new Heavy deposits of fine material,
6.4 Sediment islands or point bars and less | formation, mostly from gravel, sand or fine sediment on | increased bar development; more
Deposition than <20% of the bottom gravel, sand or fine sediment; | old and new bars; 50-80% of | than 80% of the bottom changing
affected by sediment deposition. | 20-50% of the bottom the bottom affected; sediment | frequently; pools almost absent
affected; slight deposition in |deposits at obstructions, due to substantial sediment
pools. constrictions, and bends; deposition.
moderate deposition of pools
revalent.
SCORE
Water reaches base of both Water fills >75% of the Water fills 25-75% of the Very little water in channel and
6.5 Channel Flow |lower banks, and <10% of available channel; or <25% |available channel, and/or riffle |mostly present as standing pools.
Status channel bed substrate is of channel substrate is substrates are mostly exposed.
exposed exposed.
SCORE
6.6 Channel Channelization in the form of | Some channelization present |Channelization along 20-80% of] Over 80% of the stream segment
Alteration | dredging, straightening, berms |along 10-20% of segment, I stream segment ; tiprapor | channelized and disrupted
o NE i or streambank armoring is usually in areas of bridge armoring present on both banks. | Instream habitat greatly altered or
absent or minimal; stream with |abutments; evidence of past removed entirely.
normal pattern. channelization, (greater than
past 20 yr) may be present,
but recent channelization not

present.

|score




Condition Category

6.10 Riparian
Vegetative Zone
Width (buffer)

(refer to field notes 3.2)

(score each side of channel)
SCORE ___(LB)
SCORE __ (RB)

of naturally vegetat:
activities (i.e. parking lots,

crops) have not impacted zone.

6.11 Total Score: 80 /200=_Yo

0.85—-1.0 | Reference Condition
10.65—-0.84 | Good Condition

0.35 — 0.64 | Fair Condition

0.00 — 0.34 | Poor Condition

1

of riparian buffer
riparian buffer >100 ft; hbuman |50 - 100 f; human activities
bave impacted zone only
roadbeds, clear-cuts, lawns, or |minimally.

Condition:

Habitat
Parameter Reference Good Fair Poor
6.7b Ch 1 The bends in the stream The bends in the stream The bends in the stream Channel straight; waterway has
y ; ann_e increase the stream length 2.5 to | increase the stream length 1.5 to |increase the stream length 1 to ] been channelized for a long
Sinuosity 4 times longer than the straight |2.5 times longer than the 1.5 times longer than the distance.
down-valley length. straight down-valley length. straight down-valley length.
SCORE
6.8 Bank Stability Banks stable; evidence of Moderately stable; infrequent, |Moderately unstable; 30-60% of |Unstable; many eroded areas;
* h bank erosion or bank failure absent or [small areas of erosion mostly ~ |bank in segment (or reach) has  |"raw" areas frequent along
(score eac ) minimal; little potential for healed over. 5-30% of bank in |areas of erosion; high erosion  |straight sections and bends;
. future problems. <5% of bank |segment (or reach) has areas of |potential during floods. obvious bank sloughing; 60-
Note: determine leftand | groctoq. erosion. 100% of bank has erosional
right banks facing scars.
downstream
SCORE .B)
SCORE (RB)

More than 90% of the 70-90% of the streambank
. streambank surfaces and surfaces covered by native surfaces covered by vegetation;
6.9 Bank V.egetatlve immediate riparian zone covered|vegetation, but one class of disruption obvious; patches of
Protection by native vegetation, including [plants is not well-represented; |bare soil or closely cropped
trees, understory shrubs, or disruption evident but not vegetation common; less than
(refer to field notes 3.1)  |ponwoody macrophytes; affecting full plant growth one-half of the potential plant
: vegetative disruption through  |potential to any great extent; stubble height remaining.
(score each bank) grazing or mowing minimal or [more than one-half of the
not evident; abmost all plants  |potential plant stubble height
allowed to grow naturally. Temaining.
SCORE @™B)
SCORE ___(RB) .

Fhaz

Width of riparian buffer
25 - 50 ft; human activities have
impacted zone a great deal.

s than 50% of the

streambank surfaces covered by
vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to

5 centimeters or less in average
stubble height.

Width of riparian buffer
<25 ft: little or no riparian
vegetation due to human
activities.




Stream Name Bracie @@pv{ Segment LD: , Moz ¢
Location: __(\MMART  Acens To  Dowwslzeai oF Date; u‘MI i
(OpOE, Town; &1@} NH

Observers: __ CH€ + AS Elevation: _ & 2e ft.

Organization /Agency: D+ Weather: Cioupy, Z6°F

Reference Stream Type __ &4+ A Modified Rain Storm within past 7 days: Y / @

(Ifbedrock controlled gorge, alluvial fan,or naturally braided system see Handbook Protocols)
Condition Category
Adjustment Process -
J Reference Good Fair Poor
7.1 Channel Degradation Little evidence of bocalized | [J Minor localized slope Ll Sharp change in slope, head 0 Sharp change in slope and /
(Incision) gpe increase or nickpoints. increase or nickpointsbp cuts present, and/or tributaries or multiple hqad cuts present.
. rejuvenatmg, Tributaries rejuvenating.

® Exposedtill or fresh substrate

i bed and d . . : .. . .. .

ﬁg;;f;;?; (brigl;ge gﬁg:se ﬁ Incision Ratio >1.0 <1.2 [ Incision Ratio >12<14 [ Incision Ratio >214<20 O mcision ratio 220

ings). and and and and

Where channel slope <4% Where channel sope <4% Where channel slope <4% Whete channel slope <4%

¢ New terraces or recently Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio <1.4

abandonedfloodprone areas. | Where channel sbpe >4% Where channel slope >4% Where channel skpe >4% Where channel shope >4%
® Headcuts, or nickpoints signif- Entrenchmeént ratio > 1.2 Entrenchment ratio > 1.2 Entrenchment ratio >1.2 Entrenchment ratio <1.2

icantly steeper bed segment

and comprised of smaller bed | [ Step-pool systemshave full | [ Step-poolsystemshave full | [J Step-pool systems with [ step-pool bed features

material than typical seps complkement of expected bed compkment of expectedbed | incomplete (eroded) steps, dm- | erodedandreplaced by plane
® Freshly eroded, vertical banks. | features, steps complefe with features, steps mostly com- inated by runs. bed features.
o Alluvial sediments that are coarser sediment (> D80). plete.

imbricated (stacked like do- L. . o

minoes) high in the bank. O No significant human- | Only minor human-caused O Significant human-caused ? Human caused change in
® Tri rejuvenation, ob- caused change in channelcon- | change in channel confine- change i channel confinement alley type.

servh edl [athrq oughthe pre’sence of finement. ment. but no change in valkey type.

nickpoints at or upsiream of

the mouth of a tributary. [ No evidence of historic / | [ Evidence of minor historic | [J Bvidence of significant g Extensive historic channel
*D tional f ih present channel straightening, ' | dredging andor channel avul- historic channel straightening, raightening, commercial

eposiional foatures wi dredging, and/or channel avul- | sion. dredging, or gravel mining, gravel mining, and/or recent

steep faces, usually occurring
onthe downstream end.

sions.

and/or channel avulsions.

channel avulsions.

Stream Type Departure (W}

[J No known flow akerations

Some increase in flow

O Major historic flow altera-

O Major existing flow akera-

Type of STD: (i.e., increases in flow and/or and/or minor reduction of tions, greater flows and/or re- tions, greater flows andlor
decreases in sediment supply). | sediment bad. duction of sediment load. reduction of sediment oad.
Score: Historic (] . v |
7.2 Channel dati (M Step-pool systemshave futl | [ Step-pool systems with full (| Step-pool systems with O Step-pool bed features are
- annel Aggradation complement of expected bed complkement of bed features. incomplete steps, dominated by | filled with sediment and stream
features, complete steps and Pools filling with fine sediment | runs. Poolsfilling with fine appears as a phne bed. Wk
® Shallow pool depths. deep pools. andmay be only slightly dee- | sediment and may be absent
® Atundant sediment deposiion per and wider than runs, with runs prevailing.
on side bars and mvegetated O Minor side or delta bars m Single to multiple mid- O Multiple mvegetated mid- | Multiple mvegetated mid-
mid-channel bars and exten- present. Minor depositional channel, side or diagonalbars | channel, side or diagonal bars channel, side or diagonal bars

Score: Historic L]

sive sediment depostion at featurestypically less than half | present. Minor depositional present. Sediment buildup at or ishnds present, splittingor
obstructions, channel constric- | bankfull stage in height. featurestypically less than constrictions leading to seep braiding flows even under bw
tions Islands may be present bankfull stage in height. riffles and/or flood chutes. flow conditions.
® Most of the chamel bed is [ No apparent increase in [ Some increase in small ELuge increase in gravel / [ Homogenous gravel/sand
: exposed‘dur ngtypical bw gravel/ sand substrates (pebble | gravel/ sand substrates that d substrates that may com- substrates may comprise over
flow periods. count). may comprise over 50%ofthe | prise over 70% of the sediments. | 90% of the sediments. Fine
® Coarse gravels, cobbles, and sediments. sediment feels soft wmderfoot.
boulders may be embedded | ] Low width/depth 1at10 O Lowto moderate W/dratio | [ Moderate to high W/dratio | L1 High width/depth ratio
with-sand/sil-and-fine-gravel———=<20-for-crmmelsbpes<4 %= ——>20=30Fr shopes<4Y%—f— > 30540 forsopes<4%——{ — =40-for-chiantel sbpes<4%— [+
<12 forchannel sbpes>4% . >12 <20 for shopes >4% >20 <30 for shopes >4% >30 for channel sbpes > 4%
[J No known flow akerations Minor reduction in flow - O Major historic flow altera- O Major existing flow akera-
(i.e., decrease in fow andlor and /or increase in sediment tions, reduction in flows and /or | tions, extreme reduction i
increase in sediment supply). load. Floodrelated ssdiment increase in sediment bad. flows and / or mcrease in se-
working through reach, scen as diment load.
: enlarged bars.
] No human-made constric- m Human-made constrictions | [ Human-made constrictions [ Human-made constrictions
Stream Type Departure 0 tions causing upstream deposi- smaller than floodprone width, significantly smaller than flood- | significantly smaller than bank-
Type of STD: tion, causing minorto moderate prone width, causing major full width, causing extensive
P § upstrm / dwnstrm deposition. upstrm / dwnstrm deposition. upstrm / dwastom deposition
and flow bifurcation




Condition Category

Adjustment Process

Reference Good Fair Poor
73 Widening Channel [A Low widtb/depth ratio O Lowto moderate W/dratio | [J Moderate to high W/dmtio | [ High width/depth ratio
g <20 for channel spes<4% >20 <30 for shpes <4% >30 <40 for slopes <4% >40 for channel sopes<4%
<10 for channel sbpes>4% >10 <12 for slopes >4% >12 <20 for slopes >4% >20 for channel sbpes>4%
* &?;&d:;nblgtﬁgsiiﬁ‘kﬂle [J Little to no scour andero- [ Minimal to moderate scour ﬁ Moderateto high scour and [ Continwus and bterally
channel; many unstable bank sion at }he base of both banks. and erosion at the base of both | ‘erosion at the base of both extensive scour and erosion at
ovexhan’gsthat have litle ve- | Negligible bank overhangs, banks. Some overhangs, frac- | banks. Many bank overhangs, the base of both banks. Conti-
getation holding soils togeth- fracture linesat top of banks, ture lines af top of barks, lean- | fracture lines at top of banks, nuous bank overhangs, fracture
or leaningtrees or freshly ex- ingtrees and freshly exposed leaning trees and freshly ex- lines attop of banks, leaning
' posed tree roots. tree roots. posed tree roots. trees and freshly exposedtree
® Erosion on both right and keft roots.
banks. -
. B Incision Ratio 210 <12 | [ eision Ratio 212 <14 | [l tncision Ratio 2 1.4 <20 [ meision ratio 2.0
Recently exposczdtme ’roots and and and and
(fresh rootsare ‘green’ and d | wyere channel sbope <4% Where channel sbpe <4% Where channel slope <4% Where channel sope <4%
not break easily, older roots Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio <1.4
are britle and will break easi- Where channel shope >4% ‘Where channel shpe >4% Where channel slope >4% Where channel shope >4%
ly in your hand). Entrenchment ratio > 1.2 Entrenchment ratio > 1.2 Entrenchment ratio > 1.2 Entrenchment ratio < 1.2
¢ E;;ig;lﬁefrt::‘fgfdggh: [ Minor side or delta bars £ single to multiple mid- O Multipl unvegetated mid- I Muttiple wmvegetated mid-
rallel fo the river present. Depositional features | channel or side bars present. channel or side bars present. channel, side or diagonal bars
: typically less than half bankfull | Minor depositional features Major sediment buildup at the or ishnds present, splitting or
® Evidence of landstides and stage in height. typically less than half bankfull | head of congtrictions keadingto { braiding flows even under bw
mass failures. stage in height. steep riffles andlor flood chites. | flow conditions.
¢ Mid-channel bars and side [ No known channel and / or ﬂ Minor increase in wa- [J Major channelandorflow | [J Major and extensive chan-
bars may be present. flow alterations (ie., increase | tershed input of flows and/or alterations, increase in flows nel andlor flow alterations,
® Urbanization and stormwater | in flow and/or change io. sedi- sediment. Episodic (flood) and/or change in sediment load increase in flows and/or change
outfalls kading to higher rate | ment supply). discharges resulting in short- (increase or decrease). in sediment boad (increase or
and duration of runoff and term enlargement. decrease).

channel enlargement.

Score: Historic 1

74 Ch in Planf p Low bank erosion on out- [ Lowto moderate bteral [ Moderte to high lateral [ Extensive lateral bank
. ange In rlantorm | (s, bends, l#tle or no change bank erosion on outside bends, | bank erosion on most outside erosion on most outside bends,

in sinvosity within the reach. may include minor change in bends, may include moderate may include major change in

® Flood chutes present. sinuosity within the reach. change in reach sinuosity. sinuosty within the reach.
® Channel avulsions evident or | [ Little orno evidence sedi- | [ Single to multiple mvege- | [1 Multiple mvegetatedmid- | [ Muitiple and major mid-
impending. ment buildup, only minor delta | tated mid-cbannel, delta, or channel, delta, or side bars, channel, dekta, and/or side bars.
® Change or loss in bed form or side bars typically lessthan | side bars. Some potential for typically greaterthan bankfull Evidence of recent channel
structure, sometimes resulting half bankfull stage in height. channel avulsion. stage in height. Evidenceofpast | avulsion, multiple thread chan-
in a mix of phne bed and channel avulsion and/or ishnds. ] nels, and ishnds. |
step-pool forms. [J No hunan-caused akera- [0 Minorte moderate aktera- m| Major alteration of channel m Major akeration of channel
® Island formation andlormul- | tion of channel phnform and/ | tion of channel planform planform and/or width ofthe planform and the width of the
" tiple thread channels. or the width of the foodprone | and/or width of the floodprone | floodprone area resulting from floodprone area resulting from
area. arearesulting from floodphin | historic encroachment, dredging, | recent and extensive en-
encroachment, channel graigh- | or channel straightening, croachment, dredging, and/or
tening, or dredging, channel straightening,
] Human-made constrictions Human-made constrictions | [J Human-made constrictions [] Buman-made constrictions
causing only negligible up- smaller than fbodprone width, | significantly smaller than flood- | significantly smaller than bank-
stream deposition. causing minorto moderate prone width, causing major full width, causing extensive

upstrm. / dwnstrm deposition. upstrm / dwnstrm deposition. major upstm / dwnstom depo-
", d flow bi .

Score:

Condition Reference Good | Fair_ | Poor | STD* Historic Condition Rating: | Channel
[ ™" Departure " 1"~ "NS """ Minor Major Extreme - — (Total Score /80) Evolution
] i q I e
Aggradation 1T .
Widening 13 ! 7.6 Stream [ i
Planform . 1% Condition: R 1R”
Sub-totals: g ‘1 Total Score: § 7‘
Channel Adjustment Processes: : Con1Inop G- APTR  HigpiSTD = Srean Type Depature

ere existing streamtype isno

M+ DeGaA ,
7.7 Stream Sensitivity: Very Low / Low / Modsste™) tiigh | Very Figh ?Extrem? e s e relerence




_ Stream Name:__ 5w " e Segment i.d: MOZD
/ Location: wa%mé‘m oF- thue sualty R VPS5 TeehM Date:;__ % Ci/l?'/
OF  Wamd@tl Acass Town:_Guoze oy
Observers: _(5€ + PTw Elevation: _ %2 ft.
Organization /Agency: i Latitude (N/S):
USGS Map Name(s):_{ AonEA Longitude (E/W):
Weather;__{/ kL Drainage Area: __ .38 $q. mi.
Rain Storm within past 7 days: Y /(N U Segment Length: _ ¢3¢ fi.
Habitat Condition Category
Parameter Reference Good Fair Poor
Greater than 50% of stream bed |30-50% of stream bed and | 10-30% of stream bed and Less than 10% of stream bed and
6.1 Epifaunal and lower banks covered with  }lower banks covered witha |[lower banks covered with lower banks covered with
Substrate and mix of substrates favorable for |mix of substrates favorable |substrates favorable for substrates favorable for epifaunal
. epifaunal colonization and fish | for epifaunal colonization epifaunal colonization and fish |colonization and fish cover; few
Available Cover cover; substrates include snags, |and fish cover cover; few substrate types substrate types present
submerged logs, undercut present
banks, and unembedded cobbles
and boulders.
SCORE ‘ 6 , A
L e N 3 A G T i i L
Mixture of substrate materials, |[Mixture of soft sand, mud, or | All mud or clay or sand bottom; | Hard-pan clay or bedrock; no root
6.2b Pool Substrate |with gravel and firm sand clay; mud may be dominant; |little or no root mat; no mat or vegetation.
« oo |prevalent; root mats and some root mats and submerged vegetation.
Characterization submerged vegetation common. |submerged vegetation
present.
SCORE )
- % i a : L S s U
Even mix of large-shallow, Majority of pools large-deep; | Shallow pools much more Majority of pools small-shallow or
. [6.3b Pool large-deep, small-shallow, very few shallow. prevalent than deep pools. pools absent.
Variability small-deep pools present.
SCORE

6.4 Sediment
Deposition

SCORE

Little or no enlargement of
islands or point bars and less
than <20% of the bottom
affected by sediment deposition.

6.5 Channel Flow
Status

SCORE

‘Water reaches base of both
lower banks, and <10% of
channel bed substrate is
exposed

6.6 Channel
Alteration

SCORE

Channelization in the form of
dredging, straightening, berms
or streambank armoring is
absent or minimal; stream with
normal pattern.

Some new increase in bar
formation, mostly from
gravel, sand or fine sediment;
20-50% of the bottom
affected; slight deposition in
pools.

S

4 1
S HORAlES
Water fills >75% of the
available channel; or <25%
of channel substrate is

exposed.

Some channelization present
along 10-20% of segment,
usually in areas of bridge
abutments; evidence of past
channelization, (greater than
past 20 yr) may be present,
but recent channelization not

present.

Moderate deposition of new
gravel, sand or fine sediment on
old and new bars; 50-80% of
the bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of pools
revalent.

Water fills 25-75% of the
available channel, and/or riffle
substrates are mostly exposed.

Channelization along 20-80% of
stream segment ; riprap or
armoring present on both banks.

Heavy deposits of fine material,
increased bar development; more
than 80% of the bottom changing
frequently; pools almost absent
due to substantial sediment
deposition.

Very lii:tlé. water in ché.rlnel. and
mostly present as standing pools.

Over 80% of the stream segment
channelized and disrupted.
Instream habitat greatly altered or
removed entirely.




Habitat Condition Category

Parameter Reference Good Fair Poor
6.7b Ch. el The bends in the stream The bends in the stream The bends in the stream Channel straight; waterway has
° " aml_ increase the stream length 2.5 to | increase the stream length 1.5 to | increase the stream length 1 to  |been channelized for a long
Sinuosity 4 times longer than the straight |2.5 times longer than the 1.5 times longer than the distance.

down-valley length. straight down-valley length. straight down-valley length.
SCORE .
6.8 Bank Stability Banks stable; evidence of Moderately stable; infrequent, {Moderately unstable; 30-60% of |Unstable; many eroded areas;
: h bank erosion or bank failure absent or |small areas of erosion mostly ~ [bank in segment (or reach) has |"raw" areas frequent along
(score each bank) minimal; little potential for healed over. 5-30% of bank in |areas of erosion; high erosion  |straight sections and bends;
. future problems. <5% of bank |segment (or reach) has areas of |potential during floods. obvious bank sloughing; 60-
Note: determine left and | ppocieq. erosion, 100% of bank has erosional
right banks facing scars.
downstream
SCORE (LB)
SCORE RB)
More than 90% of the 70-90% of the streambank 50-70% of the streambank Less than 50% of the
6.9 Bank Vegetative streambank surfaces and surfaces covered by native surfaces covered by vegetation; |streambank surfaces covered by
* A g immediate riparian zone covered|vegetation, but one class of disruption obvious; patches of |vegetation; disruption of
Protection by native vegetation, including |plants is not well-represented;  |bare soil or closely cropped streambank vegetation is very
trees, understory shrubs, or disruption evident but not vegetation common; less than  |high; vegetation has been
(refer to field notes 3.1) nonwoody macrophytes; affecting full plant growth one-half of the potential plant  [removed to
vegetative disruption through  |potential to any great extent; stubble height remaining. 5 centimeters or less in average
(score each bank) grazing or mowing minimal or |more than one-half of the stubble height.
not evident; almost all plants potential plant stubble height
allowed to grow naturaily. remaining.
£

SCORE __ (LB)

SCORE (RB) ! - L . -
Width of naturally vegetated Width of riparian buffer Width of riparian buffer Width of riparian buffer
6.10 Riparian riparian buffer >100 ft; human |50 - 100 fi; human activities 25 - 50 ft; buman activities have |< 25 fi: little or no riparian
: P . activities (i.e. parking lots, have impacted zone only impacted zone a great deal. vegetation due to human
Vegetative Zone roadbeds, clear-cuts, lawns, or [minimally. activities.

Width (buffer) crops) have not impacted zone.

(refer to field notes 3.2)

(score each side of channel)

SCORE __ (LB)
SCORE __ (RB)
6.11 Total Score: Mfﬂ /1200 = D?‘fﬁ Condition: Gbo‘[)

0.85-1.0 Reference Condition

0.65 - 0.84 | Good Condition

0.35—0.64 | Fair Condition

0.00 — 0.34 | Poor Condition




Dune-Ripple Stream Types

ft.

Stream Name: ¥ Acic. @mm Segment LD: Moz D
Location: “Repemed AT SWRE  PBD C uweRT Date; < ‘?I Y

WO os MR Paess Town; Gwzc.%‘m) N
Observers: MM, & Elevation: 530
Organization /Agency: D+ Weather;  {iehd%—

Reference Stream Type

[ Modified

(If alluvid fan ornaturdly braided system seeHandbook Protocols)

Rain Storm within past 7 days: Y /(N D

Condition Category
Adjustment Process T
J Reference Good Fair Poor
. Little evidence of bocalized | [ Minor bealized slope | Sharp change in slope, head | Sharp change in slope and /
7.1 Chan nel. l?egradah on ‘g)e increase or nickpoints. increase or nickpoints. cuts present, and/or tributaries or mulktiple head cuts present.
(Incision) rejuvenating, Tributaries rejuvenating.
® Exposed till or fresh substrate -
in the stream bed and exposed ‘% Incision Ratio >10 <12 | [J Incision Ratio >12 <1.4 | [J Incision Ratio >1.4<2.0 [T Incision ratio >2.0
infrastructure(bridge footings) and and and OR
® New terraces or recently Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio <2.0
abandoned floodphins.
® Headcuts, or nickpoints that L Riffle heads complete and Riffle heads mostly com- [ Riffles or dunes may appear O Riffle-pool or ripple-dune
are2-3 times seeperthan typ- comprisedof courser sedi- plete. Riffle lengths may ap- incomplete; bed profile domi- features replaced by plane bed
ical riffle. ments (3D80). Full comple- pear shorter. Fullcomplement | nated by runs. features.

t of expected bed features, fexpected bed features.
® Freshly eroded, vertical barks, | T 0 CPo tes. | otexpede res
® Alluvial (river) sedimentsthat | [] No significant human- X Only minor human-caused | [J Significant human-caused [J Human-caused change in
are nnbrmted (s.mcked like caused change in chamnelcon- | change in channel confinement | change in channel confinement valley type, unconfined or
dominoes) high in bank. finement or valley type. but no change in valley type. enough to change valley type, narrow changedto confined.
® Tributary rejuvenation, ob- but still unconfined.
sgg:ediﬂ;rs o:tg::rthegrt'::;lci‘of [ No evidence of historic / Evidence of minor bar [ Evidence of significant [0 Extensive historic channel
Tuckpo up ° present channel straightening, scalping on a point bar and/or | historic channel straightening, straightening, commercil
the mouth of a tributary 3
’ gravelmining, dredgingandior | channel avulsion; but minor to | dredging, gravelminingandior | gravel mining, and/or recent
® Bars with steep faces, usually | channel avulsions. no higtoric channel straighten- | channel avulsions. channel avulsion.
occuring on the downstream ing, gravel mining, or dredg-
endofa bar. ing,

Stream Type Departure O [ No known flow akerations m Minor fow akterations, O Major historic flow akera- O Major existing flow altera-
Type of STD: (i.e., increases in flowor de- some flow increase and/or. tions, greater flows and/or re- tions, greater flows andlor
creases in sediment supply). reduction of sediment boad. duction of sediment load. reduction of sediment load.
Score: Historic []
. ] Complete riffle heads and m Mostly complete riffles O Incompkte riffles or dunes O Riffle-pool or ripple-dune
7.2 Channel Aggradation deep pools inriffle-pool sys- - | and/or some filling of pools and dominated by rws. Signifi- | featuresreplaced by plane bed
tems.** Full complement of with fine sediment. Poolsmay | cant filling of pools with sedi- features,
® Shallow pool depths. expected bed features. only be slightly deeper and ment, pools may be absent with
® Abundant sediment deposition wider than rons.** runs prevailing.
on point barsand mid-channel | [1 Minor point ordeta bars | [¥ Single to multiple mid- O Multiple mvegetatedmid- | [ Multiple mvegetated mid-
bars and extensive sediment present. Minor depositional channel or diagonal bars channel or diagonal bars present. | channel or diagonal bars
deposition at obstructions, featurestypically less than half | present. Minor depositional Major sediment buildup at the present splitting or braiding
channel constrictions, andat | bankfull stage in height. featurestypically lessthan half | headof bendways kadingto flows even under bw flow
the wstream end of tight bankfull age in height. steep riffles and flood chutes. conditions.
;eander bends. Islands may O No apparent increase in [ Some increase in fine E Large incr. in fine gravel/ [ Homo genous fine gravel/
present. .
. fine gravel/sand substrates gravel/sand substratesthat may | sand substrates that may com- sand substrates may comprise
¢ Mogt ofthe dlanne! bed is (pebble count).** comprise over 50% ofthe prise over 70% of the sediments. | over 90% ofthe sediments.
exposed during typical bw sediments. Sediment feels soft underfoot. Sediment feels soft undesfoot.
flow periods. ] Low width/depth ratio O rowto moderste W/dratio | [J Moderateto high W/dratio | L1 High width/depth ratio |
T High Trequency of debris 20 or Cot Btype chantiels >0 <30 for Cor Bohannels 330<40 for Cor B channels 0 Tor Cor B type channels
Jams. <10 for Etype channels >10 <12 for E channels >12 <20 for E chamnels >20 for E type channels
® Coarse gravels, cobbles,and | [ No known flow akerations B Minor reduction in flow [ Major historic flow altera- [ Major existing flow akera-
boulders may be embedded (i.e,, decrease in flow or in- and/or increase in sediment tions, reduction in flows and/or | tions, extreme reduction in
with sad/silt and fine gravel. | crease in sediment supply). load. Flood-related sediment | increase in sediment Joad. flows and / or increase in se-
: working through reach, scen as . diment load.
*% This parameter may be a ] enlarged bars.
ﬁfg;pul?glggzigﬁt&;: luate No human-made constric- O] Human-made constrictions | [ Human-made constrictions [0 Humen-made constrictions
ions causing wpstream deposi- | smaller than floodprone width, | significantly smaller than flood- | significantly smaller than bank-
Stream Type Departure 0 tion. causing minorto moderate prone width, causing major full width, causing extensive
Type of STD: upstrm/ dwnstrm deposition. | upstrm / dwnstrm deposition. upstrm / dwnstrm deposition
and flow bifurcation.

Score: Historic (1




-Adjustment Process

Condition Category

Reference Good Fair Poor
73 Widening Channel [ Low width/depth ratio [0 Lowto moderate Widratio | [ Moderate to highW/dratio | L] High width/depth ratio
g <20 for Cor Btype channels >20 <30 for Cor B channels >30 <40 for Cor B channels >40 for C or B type channels
® Active undermiing of bank <10 for Etype chamnels >10 <12 for E channels >12 £20 for E channels >20 for E type channels
Zﬁfna:fn ;;;0 l:g;;:?: (;:'ntlll(e [ Little to no scour and ero- @ Minimal to moderate scour I Moderate to highscowr and  § [ Continuous and laterally
ovexhan’gs that have litle ve- | Sion at the base of both banks and erosion at the base of both | erosion at the base of both banks | extensive scour and erosion at
getation holding soils togeth- atthe riffle section. Negligible | banks at the riffle section. atthe riffle section. Many bank | the base of both banks atthe
er. bank overhangs, fracture lines | Some overhangs, fracture lines | overhangs, fracture lines at top riffle section. Continuous bank
. . attop of banks, leaningtreesor | attop of banks, leaning trees of banks, kaningtrees andfresh- § overhangs, fracture lines at top
® Erosion on bothright and keft | freshly exposed tree roots. and freshly exposedtree roots. | ly exposed tree oots. of banks, kaning trees and
banks in riffle sections. freshly exposed tree roots.

® Recently exposed tree roots
(fresh roots are ‘green’ and do

Kl ncision Ratio 210 <1.2

[ tmcision Ratio > 12 <1.4

[ Incision Ratio > 1.4 <2.0

[ Incision ratio >2.0

t break easily, older root and and and OR
Dot break eastly, OlGeTroots Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio <2.0
are brittle and will break easi-
ly in you hand). O Minor pomt or deka bars m Single to multiple mid- O Multiple mvegetated mid- O Multiple mvegetated mid-
® Fracture lines atthe top of the present. Deposttional-features | channel or diagonal bars channel or diagonal bars present. | channel or diagonal bars
bank that appear as cracks pa- less than half bankfull stage in | present. Minor depositional Major sediment buildup at the present splitting or braiding
rallel to thag)iva height. featurestypically lessthan half | head of bendways kadingto flows even under bw flow
Middh lbaxé dsid bankfull stage i height. steep riffles and flood chntes. conditions,
® Mid-channe| and side PRy :
bars may ge present. [ No known channeland / or Minor increase in watershed | [] Major channelandorflow | [1 Major and extensive -chan-
o flow akerations (ie., increase nput of flows or sediment. alterations, increase in fows nelandor flow alterations,
¢ Urbanization and slthrmwatu in flow and/or change in Episodic (flood) dls?hafges and/or change in sediment boad | increase in flows and/or change
outfalls kadingto higherrate | o4y opg supply). through reach resulting in (increase or decrease). in sediment load (increase or
and duration of runoffand short-term enlargement. decrease).
channel enlargement.

Score: Historic [

7.4 Change in Planform

® Flood chutes or neck cut-offs
may be present.

® Chamnel avulsions may be
evident or impending.

® Change or boss in bed foorm
structure, sometimes resulting

[ Low batk erosion on out-
side bends, liitle or no change
in sinuosity within the reach.

L1 Lowto moderate lateral
bank erosion on outside bends,
may include minor change i
sinuosty within the reach.

B Moderate to high lateral
bank erosion on most outside
bends, may include potential
neck cut-offs and moderate
change in sinuosty.

[ Extensive lateral bank
erosion on most outside bends,
may include impending neck
cut-offs and major change in
sinuosty within the reach.

[ Little evidence of flood
chutes crossing mside of
meander bends, only minor

m Minor flood chutes cross-
ing inside of meander bends,
evidence of minorto moderate

[ Historic or active flood
chutes crossing iside of meand-
er bends, evidence of channel

[ Active large flood chutes
crossing inside of most meand-
er bends, evidence of recent

in a mix of phne bed and rif- point or delta bars. unvegetated mid-channel, avulsion, islands, and mvege- channel avulsion, multiple
{le- pool forms. delta, or diagonal bars. Some tated mid-channel, delta, or thread channels, islands, and

® Jsland formation and/or mul- potential for channel avulsion. | diagonalbars. unvegetated mid-channel,
tiple thread channels. gelta, or diagonal bars.

® In meandeting streams the [ No additional deposition ? Additional minor deposi- [ Additional large deposition | [1 Multiple sequences of large
thalweg, or deepest part of the | and scour features inthe chan- on and scour features in the and scour features inthe channel | deposition and scour features
channel, typically travels from | nel lengh typically occupied channel lengthtypically occu- | lenghtypically occupied by a in the chammel length typically
the outside of a meander bend | by a single riffle-pool se- pied by a single riffle-pool single riffle-pool sequence. occupied by a single riffle-pool
to the outside of the next quence. Thalweg lined wp with | sequence. Thalwegnot lined up with plan- | sequence.
meander bend. Poolsarelo- | planform. ' form.
:hated on &w;r;stgzmﬁj}l;gd of Mo human-caused akera- Minor to moderate altera- L1 Major alteration of channel [} Major akeration of channel
atet:lf:]:r c:::-ov:r b‘etweenst;;e tion of channel phnform and/ | tion of channel planform planform and/or the width of the | planform and width ofthe

Is on successive bends. or the width of the floodprone | and/or width ofthe floodprone | floodprone area resulting from floodprone area resulting from

POO'S 0N SUCCESSIVE bends. area. area resulting from floodphin | historic floodphin encroach- recent and extensive floodphin
During planform ad_|u§unents, encroachment, channel sraigh- | ment, dredging, or channel encroachment, dredging,
the thalweg may not line up tening, or dredgin straightenin and/or channel straightenin
with or follow this pattem. g, or £ L2 2. or hanh £
As aresult of the bteml ex- m Human-made constrictions | [1 Human-made constrictions | [J Human-made constrictions [3 Human-made constrictions
tension of meander bends, ad- | causing only negligible up- smaller than floodprone width, | significantly smaller than flood- | significantly smallerthan bank-
ditional depostion and scour | stream deposition. causing minorto moderate prone width, causing major full width, causing extensive
features may be in a chamnel upstrm / downstrm deposition. | upstrm / downstrm deposition. and major wstrm / downstm
lengthtypically occupied by a d'eposition and flow bifurca-
single riffle-pool sequence. tion.

Score: Historic [J

o 75 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

| __Condition__ | Reference | Good | Fair | _ Poor STD* Historic Condition Rating: | Channel

- lfef)arax-m N/S Minor Major Extreme (Total Score /80) Evolution
Degradation {9 Stage:
Aggradation 1% o, 7;‘
Widening 15 7.6 Stream Condi- 1.
Planform 14 tion:

- =
Sub-totals: 53 Total Score: 97 Goop

Channel Adjustment Processes: _STABLE  SoMe AGERADANIe~  AND  Culig
TaTY
7.7 Stream Sewsitivity: Very Low / Low f'i\‘/loderate @,/ Very High / Extreme

*STD = Stream Type Departure
where existing sreamtype isno
longer the same as the reference

stream type.




6.4 Sediment
Deposition

SCORE

Little or no enlargement of
islands or point bars and less
than <20% of the bottom
affected by sediment deposition.

6.5 Channel Flow
Status

SCORE

Water reaches base of both
lower banks, and <10% of
channel bed substrate is
exposed

6.6 Channel
Alteration

SCORE

Channelization in the form of
dredging, straightening, berms
or streambank armoring is
absent or minimal; stream with
normal pattern.

Water fills >75% of the

Some new increase in bar
formation, mostly from
gravel, sand or fine sediment;
20-50% of the bottom
affected; slight deposition in
pools.

available channel; or <25%
of channel substrate is
exposed.

Some channehzatlon present
along 10-20% of segment,
usually in areas of bridge
abutments; evidence of past
channelization, (greater than
past 20 yr) may be present,
but recent channelization not
present

Moderate deposition of new
gravel, sand or fine sediment on
old and new bars; 50-80% of
the bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of pools
revalent.

Water ﬁlis 25-75% of the
available channel, and/or riffle
substrates are mostly exposed.

Channellzatlon along 20-80% of]

stream segment ; riprap or
armoring present on both banks.

Stream Name: %LACL( %v& Segment i.d:;, Mo2e
Location: Tt Sl ReAic Date: tijtofiy
TeAre W U1 %+ hee Town:_Guieford
Observers: ___ (52, A5 Elevation: __ 540 ft.
Organization /Agency: _ "D Latitude (N/S):___ 473.6¢ 68
USGS Map Name(s):_ LAconta Longitude (E/W): _"#.4323%2
Weather:___ Crovwdd / 26°F Drainage Area: __&-F% $q. mi.
Rain Storm within past 7 days: Y / @/ Segment Length: __#oo fi.
Habitat Condition Category
Parameter Reference Good Fair Poor
Greater than 50% of stream bed |30-50% of stream bed and | 10-30% of stream bed and Less than 10% of stream bed and
6.1 Epifaunal and lower banks covered with  |lower banks covered witha |lower banks covered with lower banks covered with
Substrate and | ™X of substrates favorable for |mix of substrates favorable |substrates favorable for substrates favorable for epifaunal
A epifaunal colonization and fish |for epifaunal colonization epifaunal colonization and fish |colonization and fish cover; few
Available Cover cover; substrates include snags, {and fish cover cover; few substrate types substrate types present
submerged logs, undercut present
banks, and unembedded cobbles
and boulders.
SCORE L
s e TN 7 5 N
Mixture of substrate materials, |Mixture of soft sand mud, or | All mud or clay or sand bottomy; | Hard-pan clay or bedrock, no root
6.2b Pool Substrate | with gravel and firm sand clay; mud may be dominant; |little or no root mat; no mat or vegetation,
Characterization prevalent; root mats and some root mats and submerged vegetation.
submerged vegetation common. |submerged vegetation
present.
SCORE -
. Even mix of large-shallow, Majority of pools large-deep; | Shallow pools much more Majonty of pools small-shallow or
116.3b Pool large-deep, small-shallow, very few shallow. prevalent than deep pools. pools absent.
Variability small-deep pools present.
SCORE

Hcavy deposits of fine material,
increased bar development; more
than 80% of the bottom changing
frequently; pools almost absent
due to substantial sediment
deposition.

Very 11ttle water in channel and
mostly present as standing pools.

Over 80% of the stream segment
channelized and distupted.
Instream habitat greatly altered or
removed entirely.




6.8 Bank Stability
(score each bank)

Note: determine left and
right banks facing

downstream
SCORE (LB)
SCORE (RB)

6.9 Bank Vegetative
Protection

(refer to field notes 3.1)

(score each bank)

SCORE __ (LB)
SCORE __ (RB)

6.10 Riparian
Vegetative Zone
Width (buffer)

(refer to field notes 3.2)

(score each side of channel)
SCORE __ (LB)
SCORE __ (RB)

%1 O

Banks stable; evidence of
erosion or bank failure absent or
minimal; little potential for
future problems. <5% of bank
affected.

More than 90% of the
streambank surfaces and
immediate riparian zone covered
by native vegetation, including
trees, understory shrubs, or
nonwoody macrophytes;
vegetative disruption through
grazing or mowing minimal or
not evident; almost all plants
allowed to grow naturally.
"%’: AN N

5 RS

Width of naturally vegetat
riparian buffer >100 fi; human
activities (i.e. parking lots,
roadbeds, clear-cuts, lawns, or
crops) have not impacted zone.

0.85-1.0 | Reference Condition
0.65 - 0.84 | Good Condition
0.35-0.64 | Fair Condition

0.00 - 0.34 | Poor Condition

Moderately stable; infrequent,
small areas of erosion mostly
healed over. 5-30% of bank in
segment (or reach) has areas of
erosion.

70-90% of the streambank
surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full plant growth
potential to any great extent;
more than one-half of the
potential plant stubble height
remaining.

Width of riparian buffer
50 - 100 ft; human activities
have impacted zone only
minimally.

Habitat Condition Category
Parameter Reference Good Fair Poor
6.7b Channel The bends in the stream The bends in the stream The bends in the stream Channel straight; waterway has
* A . increase the stream length 2.5 to | increase the stream length 1.5 to |increase the stream length 1o | been channelized for a long
Sinuosity 4 times longer than the straight |2.5 times longer than the 1.5 times longer than the distance.
down-valley length. straight down-valley length. straight down-valley length,
SCORE ‘ D

Moderately unstable; 30-60% of
bank in segment (or reach) has
areas of erosion; high erosion
potential during floods.

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common,; less than
one-half of the potential plant
stubble height remaining.

.

Width of riparian buffer
25 - 50 ft; human activities have
impacted zone a great deal.

b
Less than

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional

scars.

50% of the
streambank surfaces covered by
vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to

5 centimeters or less in average
stubble height.

Width of riparian buffer
<25 ft: little or no riparian
vegetation due to human
activities.




Stream Name:_ ‘Buice  Blwort.

45

&y

Segment 1.D:
Location: émﬁ»@z N LMt PiCupase Vs flg 2 Date:__ It { ol
(el Town__ Qumterd, MH

Observers: _ 5 AS Elevation: _2H0 ft.

Organization /Agéncy: __ V& Weather:_Cloupy

Reference Stream Type ___E O Modified Rain Storm within past 7 days: Y /(N/

(If alluvia fan ornaturaly braided systemsee Handbook Protocols)
Condition Category
Adjustment Process -
4 Reference Good Fair Poor
. [ Littte evidence of ocalized | B Minor localized slope O Sharp change in slope, head (| Sharp change in slope and /
7.1 Channel. ]?egradatlon slope increase or nickpoints. increase or nickpoints. cuts present, and/or tributaries or multiple head cuts present.
(Incision) rejuvenating. Tributaries rejuvenating,

® Exposedtill or fresh substrate

in the stream bed and exposed | [ Incision Ratio >1.0 <1.2 | [ Incision Ratio 212 <1.4 | [ Incision Ratio > 1.4 <2.0 ™ ncision ratio >2.0

infrastructure(bridge footings) and and and OR

Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio <2.0

® New terraces or recently

abandoned floodpkins.
* Headouts ornidpointsthat | ) Riffleheads completeand | [ Riffle heads mostly com- | [ Riffles or dunes may appear | [ Riffle-pool or ripple-dune

are 2-3 times seeperthantyp- comprisedof courser sedi- plete. Riffle lengths may ap- mcomplete; bed profile domi- features replaced by plane bed

jcal riffle. ments (>D80). Full comple- pear shorter. Fullcomplement | nated by rmns. features.

® Freshly eroded, vertical banks.

® Alluvial (river) sediments that
are imbricated (stacked like
dominoes) high in bank.

® Tributary rejuvenation, ob-
served through the presence of
nickpoints at or upstream of
the mouth of a tributary.

® Bars with steep faces, usually

occurring on the downstream
endofa bar.

Stream Type Departure O
Type of STD:

ment of expected bed features.

of expected bed features.

O No significant human-
caused change in channel con-
finement or valley type.

Only minor human-caused
change in channel confinement
but no change in valley type.

| Significant human-caused
change i channel confinement

enough to change valley type,
but still unconfined.

O Human-caused change in
valley type, unconfined or
namrow changedto confined.

[ No evidence of historic /
present channel straightening,
gravel mining, dredging andior
channel avulsions.

[ Evidence of minor bar
scalping on a point bar and/or
channel avulsion; bit minor_to
no historic channel straighten-
ing, gravel mining, or dredg-
ing.

[ Evidence of significant
historic channel straightening,
dredging, gravel mining and/or
channel avulsions.

M Extensive historic channel
straightening, commercial
gravel mining, and/or recent
channel avulsion.

Score: |9  Historic ]

7.2 Channel Aggradation

® Shallow pool depths.

® Abundant sediment depostion
on point bars and mid-channel
bars and extensive sediment
deposttion at obstructions,
channel consgtrictions, and at
the ypstream end of tight
meander bends. Islands may
be present.

® Most ofthe channel bed is
exposed duringtypical bw
flow periods.

® High frequency of debris
jams.

® Coarse gravels, cobbles, and
boulders may be embedded
with sand/silt and fine gravel.

*% This parameter may be a
difficult to infeasible to evaluate
in ripple-dune stream types
Stream Type Departure O
Type of STD:

\0  HistoricO

Score:

E No known flow akterations
(i.e., ncreases in flowor de-
creases in sediment swpply).

(| Complete riffle heads and

O Minor flow alterations,
some flow increase and/or
reduction of sediment bad.

O Mostly complete riffles

O Major historic flow altera-
tions, greater flows andor re-
duction of sediment load.

m Incompkteriffles or dunes

O Major existing flow altera-
tions, greater flows andor
reduction of sediment lbad.

O Riffle-pool or ripple-dune

deep pools mriffle-pool sys- and/or some filling of pools and dominated by runs. Signifi- | featuresreplaced by plane bed
tems.** Full complement of with fine sediment. Poolsmay | cant filling of pools with sedi- features.
expected bed features. only be slightly deeper and ment, pools may be absent with
wider than runs.** runsprevailing,
[ Minor point or delta bars O Single to multiple mid- O Multiple mnvegetated mid- )5y Multiple wnvegetated mid-
present. Minor depostional channel or diagonal bars channel or diagonal bars present. | channel or diagonal bars
featurestypically lessthan half | present. Minor depositional Major sediment buildup at the present spliting or braiding
bankfull stage in height. featurestypically less than half | headof bendways kadingto flows even under ow flow
bankfull stage in height. steep riffles and flood chutes. conditions.
O No apparent increase in [ some increase in fine E Large incr. in fine gravel/ O Homogenous fine gravel/
fine gravel/sand substrates gravel/sand substrates that may | sand substrates that may com- sand substrates may comprise
(pebble comt).** comprise over 50% ofthe prise over 70% of the sediments. | over 9% ofthe sediments.
sediments. Sediment feels soft underfoot. Sediment feels soft underfoot.
Low width/depth ratio O Lowto moderate W/dratio | [J Moderateto high W/dratio | [ High width/depth ratio
<20 for CorBtype channels >20 <30 for Cor Bchamnels >30 <40 for Cor B channels >40 for C or B type channels
<10 for Etype channels >10 <12 for E channels >12 <20 for E channels >20 for E type channels
{1 No known flow atterations | [ Minor reduction in flow EﬂMajor historic flow altera- (] Major existing flow altera-

(i.e., decrease in fow or in-
crease in sediment supply).

and/or increase in sediment
load. Flood-related sediment
working through reach, scen as
enlarged bars.

tions, reduction in flows and / or
increase in sediment bad.

tions extreme reduction in
flows and / or increase in se-
diment Ioad.

m No human-made constric-
tions causing wstream deposi-
tion.

M Human-made constrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[] Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

[ Human-made constrictions
significantly smaller than bank-
full width, causing extensive
upstrm / dwnstrm deposition
and flow bifurcation

%




Condition Category

Adjustment Process

Reference Good Fair Poor
A TA Low width/depth mtio O Lowto moderate W/dratio | [J Moderate to high W/dmtio | [ High width/depth ratio
7.3 Widening Channel <20 for channel sopes<4% |  >20 <30 for slopes <4% >30 <40 for slopes <4% >40 for channel sbopes<4% | 264
<10 for chanvel sbpes>4% >10 <12 for sopes >4% >12 <20 for slopes >4% >20 for channel sopes >4% l-/
¢ é:tg;tfn on b?tll‘llgsi(()ig:?}l:h e [ Little to no scour and ero- [ Minimal to moderate scour | [ Moderateto high scour and & Continwous and kterally
chgnnel' many ungtable bank sion at the base of both banks. | and erosion at the base of both | erosion at the base of both extensive scour and erosion at
overh an’gs th ai, have litle ve- | Negligible bank overhangs, banks. Some overhangs, frac- | banks. Many bank ovethangs, the base of both banks. Conti- | O
getation holding soils togeth- fracture lines at top of banks, ture lines at top of banks, kan- | fracture lines at top of banks, nuous bank overthangs, fracture
or leaningtrees or freshly ex- ingtrees and freshly exposed leaning trees and freshly ex- lines at top of banks, leaning
’ posed tree roots. tree roots. posed tree roots. trees and freshly exposed tree
¢ Erosion on both right and keft ToOts.
banks. G
o Recently exposed tree roots [ 1ncision Ratio >1.0 <1.2 | [ Incision Ratio >12 <14 | [ Incision Ratio > 1.4<2.0 B Incision ratio >2.0
A 5 and and and - an .
(fresh rootsare ‘green’ and & | wy oo channel slope <4% Where chanrel slope <4% Where channel slope <4% Where chanrel sope <4% | O
not break easily, older roots Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio < 1.4

are brittle and will break easi-
ly in yow hand).

Where channel sbpe >4%
Entrenchment ratio > 1.2

Where channel sbope >4%
Entrenchment ratio > 1.2

Where channel slope >4%
Entrenchment ratio > 1.2

Where channel slope >4%
Entrenchment ratio <1.2

® Fracture lines atthe top ofthe | 17 \finor side or dekabars | [ Single to multiple mid- [J Muttiple unvegetaied mid- | I Multiple unvegetated mid-
nkthat appear as cracks pa- o . f . A
rallel to the river present. Depositional features | channel or side bars present. channel or side bars present. channel, side or diagonal bars
) C typically less than half bankfull | Minor depositional features Major sediment buildup atf the or ishnds present, splittingor

¢ Evidence of landslides and stage in height. typically less than half bankfull | head of constrictions kadingto | braiding flows even under bw
mass failures. stage i height. steep riffles andior flood chutes. | flow conditions.

¢ Mid-channel bars and side [ No known channeland/or | [ Minor increase in wa- m,Major chamelandor flow | [J Major and extensive chan-
bars may be present. flow akerations (ie., increase | tershed input of flows and/or alterations, increase in fows nel andior flow alterations,

® Urbanization and stormwater | in flow and/or change in sedi- sediment. Episodic (flood) and/or change in sediment load increase in flows and/or change
outfalls kading to higherrate | ment supply). dischargesresulting in short- (increase or decrease). in sediment lbad (increase or
and duration of runoff and term enlargement. decrease).

channel enlargement.

Score: q ? Historic [J

7.4 Change in Planform

® Flood chutes present.

[ Low bank erosion on out-

O Lowto moderte kteral

[ Moderate to high lateral

R S B
. . o

E Extensive lateral bank

© Channel avulsions evident or
impending,

side bends, little or no change bank erosion on ouside bends, | bank erosion on most outside erosion on most owtside bends,

in sinuosity within the reach. may include minor change in bends, may include moderate may include major change in
sinuosity within the reach. change in reach sinuosity. sinuosity within the reach.

[ Little or no evidence sedi- ﬁ Single to multiple unvege- O Multiple mvegetated mid- O Multiple and major mid-

ment buildup, only minor dela ated mid-channel, dekta, or channel, delta, or side bars, channel, delta, and/or side bars.

or side bars typically less than

side bars. Some potential for

typically greaterthan bankfull

Evidence of recent channel

. .
g&ﬁfﬁ;ﬂﬁ:ﬁm half bankfull stage in height. channel avulsion. stage in height. Evidence of past | avulsion, multiple thread chan-
in ami ;fp]ane bed and channel avulsion and/or ishnds. | nels, and ishnds.
step-pool forms. [ No human-causedaltera- I Minorto moderate altera- O Major akeration of channel g Major alteration of channel

® Island formation andlor mul- | tion of channel planform and/ | tion of channel planform planform and/or width ofthe planfonm and the width of the
tiple thread channels. orthe width of the flbodprone | and/or width of the floodprone | floodprone area resulting from floodprone area resultng from

area. arearesulting from floodphin | historic encroachment, dredging, | recent and extensive en-
encroachment, channel sraigh- | or channel straightening. croachment, dredging, and/or
tening, or dredging. channel straightening,
L] Human-made constrictions &Human-made constrictions | [] Human-made constrictions ] Human-made constrictions
causing only negligible up- smaller than floodprone width, | significantly smaller than flood- | significantly smaller than bank-
stream deposition. causing mmorto moderate prone width, causing major full width, causing extensive
upstrm / dwnstrm deposition. upstrm / dwnstrm deposition. major wstrm / dwnstrm depo-
. sition and flow bifurcation.

Score:

0( Historic [

P

| __Condition | Reference | Good | Fair | _ Poor | gyp« Historic | Condition Rating: | Channel
Departure N/S Minor Major Extreme Pl (Total Score /80) Evolution
Degradation ) v , Stage:
Aggradation D 00{6
Widening 7.6 Stream
Planform Condition: Tf/ Bl
Sub-totals: 2% Total Score: A% AL

Channel Adjustment Processes: PEG DA 1o WT R PeRasptc Aeepamiciaas *STD = Strean Type Depature

WIH Conwmnest (OFDOvANG SUOVGTMenT *Wé
7.7 Stream Sensitivity: Very Low / Low / Moderate / High / VeryHigh / Extreme'z

where exigting sreamtype isno
longer the same as the reference
stream type.

S CHANaTZEED “Ranri
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/ Stream Name; %«-«A@C

Location: _Fiam _Gadw ﬂ&am N2 Moyse Heageeto

Segment ILD; Moz A

}.

Date: /i
EL0  Tes> LR Town:__Guzchrp
Observers: C‘?E A% Elevation: _&&0+ ft.
Organization /Agency e Latitude (N/S):
USGS Map Name(s) LAmwm Longitude (E/W):
Weather:___ Cpomt~2 Drainage Area: _ /3% sq. mi.
Rain Storm Wlthm past 7 days Y /(N O Segment Length: _ jeo0 ft.
Habitat Condition Category
Parameter Reference Good » Fair Poor
Greater than 70% of streambed  |40-70% of stream bed and lower  |20-40% of stream bed and lower |Less than 20% of stream bed
6.1 Epifaunal and lower banks covered with mix|banks covered with a mix of banks covered with substrates and lower banks covered with
. P of substrates favorable for substrates favorable for epifaunal  |favorable for epifaunal substrates favorable for
Substrate and  |epitaunal colonization and fish  |colonization and fish cover colonization and fish cover; few  |epifaunal colonization and
Available Cover jcover; substrates include snags, substrate types present fish cover; few substrate
submerged logs, undercut banks, types present
and unembedded cobbles and
boulders.
SCORE
Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
6.2a Embeddedness particles are 0-25% surrounded by |particles are 25-50% sutrounded by [particles are 50-75% surrounded by|particles are more than 75%
* fine sediment. Layering of cobble |fine sediment. fine sediment. surrounded by fine sediment.
provides diversity of niche space.
SCORE
) All four velocity/depth patterns  |Only 3 of the 4 patterns present (if |Only 2 of the 4 habitat patterns Dominated by 1 velocity/
6.3a Velocity/Depth present (slow-deep, slow-shallow, (fast-shallow is missing, score lower |present (if fast-shallow orslow-  |depth pattern (usually slow-
- P fast-deep, fast-shallow). Slow is [than if missing other regimes). shallow are missing, score low).  |deep).
Patterns < 1f/s (0.3 m's), deep is > 1.5 ft
(0.5 m).
SCORE ‘
Little or no enlargement of islands |Some new increase in bar Moderate deposition of new gravel,{ Heavy deposits of fine
6.4 Sediment or point bars and < 5% of the formation, mostly from gravel, sand |sand or fine sediment onold and  |material, increased bar
: . bottom affected by sediment or fine sediment; 5-30% of the new bars; 30-50% of the bottom  |development; > 50% of
Deposition deposition. bottom affected; slight deposition in Jaffected; sediment deposits at the bottom changing
pools. obstructions, constrictions, and frequently; pools almost
bends; moderate deposition of absent due to substantial
pools prevalent. sediment deposition.
SCORE
Water reaches base of both lower {Water fills >75% of the available | Water fills 25-75% of the available | Very little water in channel
6.5 Channel Flow banks, and minimal amount of channel; or <25% of channel channel, and/or riffle substrates are Jand mostly present as
¢ Status channel substrate is exposed. substrate is exposed. mostly exposed. standing pools.
SCORE
6.6 Channel Channelization in the form of Some channelization present along | Channelization along 20-80% of  [Over 80% of the stream
Alteration dredging, straightening, berms or {10-20% of segment, usually in areas |stream segment ; riprap or segment channelized and
streambank armoring is absent or Jof bridge abutments; evidence.of  |armoring present on both banks.  |disrupted. Instream habsitat
minimal; stream with normal past channelization, (greater than greatly altered or removed
pattern. past 20 yr) may be present, but

SCORE

recent channelizati

entirely.




Habitat

Condition Category

(Morphological Diversity)

SCORE

width; variety of habitat is key.
In streams where riffles/steps
are continuous, presence of
boulders or other large, natural
obstruction is important.

6.8 Bank Stability
(score each bank)

Note: determine left and
right banks facing

downstream
SCORE _ (LB)

SCORE (RB)

Banks stable; evidence of
erosion or bank failure absent or
minimal; little potential for
future problems. <5% of bank
affected.

6.9 Bank Vegetative
Protection

(refer to field notes 3.1)

(score each bank)

SCORE __ (LB)
SCORE __ (RB)

6.10 Riparian
Vegetative Zone
‘Width (buffer)

(refer to field notes 3.2)

(score each side of channel)
SCORE __ (LB)

SCORE ___ (RB)

More than 90% of the
streambank surfaces and
immediate riparian zone covered
by native vegetation, including
trees, understory shrubs, or
nonwoody macrophytes;
vegetative disruption through
grazing or mowing minimal or
not evident; almost all plants
allowed to grow naturally.

Width of naturally vegetated
riparian buffer >100 fi; human
activities (i.e. parking lots,
roadbeds, clear-cuts, lawns, or
crops) have not impacted zone.

6.11 Total Score: _\[Z /200=_%H¢,

Moderately stable; infrequent,
small areas of erosion mostly
healed over. 5-30% of bank in
segment (or reach) has areas of
erosion.

70-90% of the streambank
surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full plant growth
potential to any great extent;
more than one-half of the
potential plant stubble height
remaining.

Width of riparian buffer

50 - 100 fi; human activities
have impacted zone only
minimally.

Condition:

Parameter Reference Good Fair Poor
Occurrence of riffles/steps Occurrence of riffles/steps Occasional riffle/step or bend; [Generally all flat water or
relatively frequent; ratio of infrequent; distance between  [bottom contours provide some  |shallow riffles/steps; poor

6.7a Frequency of
* Riffl ; /S distance between riffles is 5-7  |riffles is 7-15 times (steps 5-15 |habitat; distance between habitat; distance between
es/Steps times (steps 3-5 times) stream  |times) stream width. riffles/steps is 15 to 25 stream  |riffles/steps is >25 stream

widths.

Moderately unstable; 30-60% of
bank in segment (or reach) has
areas of erosion; high erosion
potential during floods.

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common,; less than
one-half of the potential plant
stubble height remaining,

Width of riparian buffer
25 - 50 ft; buman activities have
impacted zone a great deal.

widths. Mostly runs.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional

scars.

Less than 50% of the
streambank surfaces covered by
vegetation; disruption of .
streambank vegetation is very
high; vegetation has been
removed to :

5 centimeters or less in average
stubble height,

Width of riparian buffer
<25 ft: little or no riparian
vegetation due to human
activities.

- 1085-10 Reference Condition
' 0.65 — 0.84 | Good Condition
0.35 — 0.64 | Fair Condition
0.00 — 0.34 | Poor Condition ¥




Stream Name: “Biace

Breovt

or narrowly and semi-confined valley types (confmement ratio <4

Location:

Aove  CuLuclt e BrEtn Lo To

Mouzs —Heaer zedce Prew
Observers: __Cor, A%
Organization /Agency: __ “T¥-K.

Reference Stream Type

4

[ Modified

(Ifbedrock controlled gorge, alluvial fan,or naturally braided systemsee Handbook Protocols)

Segment 1.D: MO%A-

ft

Date; l\‘»ofu{
Town;___ &uzerornn
Elevation: __ $@co
Weather,_ Crepr—

Ram Storm within past 7 days: Y / @

Condition Category
Adjustment Process .
J Reference Good Fair Poor
7.1 Channel Degradation [ Litile evidence of localized Minor‘ localized slope O Sharp change in slope, head O Sharp change in slope and /
(Incision) slope increase or nickpoints. ihcrease or nickpoints. cuts present, and/or tributaries or plultple hqad cuts present.
. rejuvenatmg, Tributaries rejuvenating.
® Exposedtill or fresh substrate
in the stream bed and ed . . . . . . . . .
infrastructure (bridgs foot, | L Incision Ratio 210<1.2 | [ Tncision Ratio 212 <14 | (] Incision Ratio > 1.4<2.0 14 Incision mtio 2.0
ings). and and and and
Where channel sope <4% Where channel slope <4% Where channel slope <4% Where channel slope <4%
® New terraces or recently Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio < 1.4
abandoned flood prone areas. | Where channel slope >4% Where channel slope >4% ‘Where channel sbpe >4% Where channel slope >4%
® Headeuts, or nickpoints signif- Entrenchment ratio > 1.2 Entrenchment ratio >1.2 Entrenchment ratio > 1.2 Entrenchment ratio <1.2
icantly steeper bed segment
and comprised of smaller bed | [ step-pool systems have full | [ Step-pool systems have full g Step-pool systems with [ step-poot bed features
material than typical steps. complement of expected bed complement of expected bed mcomplete (eroded) steps, dom- | eroded andreplaced by plane
® Freshly eroded, vertical banks. | features, steps complete with features, steps mostly com- inated by runs. bed features.
® Alluvial sediments that are coarser sediment (> D80). plete.
imbricated (stacked like do- . .
minoes) high in the bank. O o significant human- (W Only minor hunan-caused Significant human-caused [J Human caused change in
) high

® Tributary rejuvenation, ob-
served through the presence of

caused change in channel con-
finement.

change in channel confine-
ment.

change in channel confinement
but no change in valley type.

valley type.

nickpoints at or upstream of
the mouth of a tributary.
® Depositional features with
-steep faces, usually occurring
Jonthe downstream end.

[J No evidence of historic /
present channel straightening,
dredging, and/or channel avul-
sions.

g Evidence of minor historic
dredging and/or channel avul-
sion.

(1 Evidence of significant
historic channel straightening,
dredging, or gravel mining,
and/or channel avulsions.

[J Extensive historic channel
straightening, commercial
gravel mining, and/or recent
channel avulsions.

Stream Type De parture O
Type of STD:

Score:

7.2 Channel Aggradation

® Shallow pool depths.

Historic [ |

[J No known flow alterations
(i.e,, ncreases in flow and/or
decreases in sediment supply).

[ Step-pool systems have full
complement of expected bed
features, complete steps and
deep pools.

Ao

Some increase in flow
and/or minor reduction of
sediment load.

= S

AR oS i s S
O Step-pool systems with full
complement of bed features.
Pools filling with fine sediment
andmay be only slightly dee-
per and wider than runs.

O Major historic flow altera-
tions, greater flows and/or re-
duction of sediment load.

S &
@ Step-pool systems with
incomplete steps, dominated by
runs. Pools filling with fine
sediment and may be absent
with runs prevailing.

O Major existing flow altera-
tions, greater flows and/or
reduction of sediment load.

O Step-pool bed features are
filled with sediment and stream
appears as a plane bed.

® Abundant sediment deposition
on side bars and unvegetated
mid-channel bars and exten-
sive sediment deposition at

[ Minor side or delta bars
present. Minor depositional
featurestypically less than half

DY Single to multiple mid-
channel, side or diagonal bars
present. Minor depositional

O Multiple mvegetated mid-
channel, side or diagonal bars
present. Sediment buildup at

O Multiple mvegetated mid-
channel, side or diagonal bars
or islands present, splitting or

obstructions, channel constric- | bankfull stage in height. featurestypically less than constrictions leading to steep braiding flows even under low
tions. Islands may be present bankfull stage in height. riffles and/or flood chutes. flow conditions.
® Mot ofthe channel bed is [J No apparent increase in m Some increase in small [ Large increase in gravel / O Homogenous gravel/sand
exposed.durmg typical low gravel/ sand substrates (pebble | gravel/ sand substrates that sand substrates that may com- substrates may comprise over
flow periods. count). may comprise over 50% ofthe | prise over 70% of the sediments. | 90% of the sediments. Fine
® Coarse gravels, cobbles, and sediments. sediment feels soft wmderfoot.
boulders may be embedded Low width/depth ratio [ Lowto moderate Widratio | [] Moderate to high W/dratio | [ High width/depth ratio
with sand/silt and fine gravel. <20 for channel slopes <4% >20 <30 for slpes <4% >30 <40 for slopes <4% >40 for channel sopes <4%
<12 for channel slopes >4% >12 <20 for slopes >4% >20<30 for slopes >4% >30 for channel slopes >4%
] No known flow alterations Minor reduction in flow O Major historic flow altera- 1 Major exigting flow altera-

.,y‘jream Type Departure [
<ype of STD:

(i.e., decrease in flow and/or
increase in sediment supply).

and / or increase in sediment
load. Flood-related ssdiment
working through reach, scen as
enlarged bars.

tions, reduction in flows and / or
increase in sediment load.

tions, extreme reduction in
flows and / or increase in se-
diment load.

] No human-made constric-
tions causing wpstream deposi-
tion.

Score:

Historic[] |

Human-made constrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[ Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

[ Human-made constrictions
significantly smaller than bank-
full width, causing extensive
upstrm / dwnstrm deposition
and flow bifurcation.




Adjustment Process

Condition Category

Good

Reference Fair Poor
73 Widening Channel Low width/depth ratio U Lowto moderate W/dratio | [ Moderate to high W/d ratio | [ High width/depth ratio
- 2 <20 for channel slopes<4% >20 <30 for slopes <4% >30 <40 for slopes <4% >40 for channel slopes <4%
<10 for channel slopes >4% >10<12 for slopes >4% >12 <20 for slopes >4% >20 for channel slopes >4%
* ‘é:;g:t;id;mb?g gsi(:itc;;)ﬁ}:h e [ Little to no soour andero- | Minimal to moderate scour m Moderateto high scour and [J continwus and laterally
/ channel: many unstable bank sion at the base of both banks. | and erosion at the base of both | erosion atthe base of both extensive scour and erosion at
! ovexhan’gs that have litle ve. | Negligible bank overhangs, banks. Someoverhangs, fiac- | banks. Many bank overhangs, the base of both banks. Conti-
getation holding soils togeth- fracture lines at top of banks, ture lines at top of banks, lean- | fracture linesat top of banks, nuous bank overhangs, fracture
or leaning trees or freshly ex- ingtrees and freshly exposed leaning trees and freshly ex- lines at top of banks, leaning
T . posed tree roots. treeroots. posed tree roots. trees and freshly exposedtree
. t}::amimn on both right and left roots.
nks.
o Rocently cxposed tree octs [ ncision Ratio >1.0 <1.2 | [J Incision Ratio >12 <14 | [ Incision Ratio > 1.4 <20 ﬁ Incision ratio >2.0
. f and and and and
(fresh roots are “green and do Where channel sope <4% Where channel slope <4% Where channel slope <4% Where channel slope <4%
not break easily, older roots - Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio < 1.4
are brittle and will break easi- Where channel slope >4% Where channel slope >4% Where channel sbope >4% Where channel slope >4%
ly in yow hand). Entrenchment ratio > 1.2 Entrenchment ratio > 1.2 Entrenchment ratio > 1.2 Entrenchment ratio < 1.2
¢ giﬁg;";feﬁ‘: ;;’;’d‘(’g;h: 00 Minorside or dettabars | [N Single tomultiplemid- | LI Mukiple unvegetated mid- | L] Multiple wvegetatedmid-
rallel to the river present. Depositional features | channel or side bars present. channel or side bars present. channel, side or diagonal bars
) typically less than half bankfull { Minor depositional features Major sediment buildup at the or islands present, splitting or
¢ Evidence of landslides and stage in height. typically less than half bankfull | headof consirictions leadingto | braiding flows even under low
mass failures. stage in height. steep riffles andor flood chutes. | flow conditions

® Mid-channel bars and side
bars may be present.

® Urbanization and stormwater
outfalls leading to higher rate
and duration of runoff and
channel enlargement.

[ No known channel and / or
flow alterations (i.., increase
in flow and/or change i sedi-
ment supply).

Score:

Historic[J |

7.4 Change in Planform

® Flood chites present.

% Channel avulsions evident or
‘ impending,

® Change or loss in bed form

7,
7

fde bends, little or no change
in sinuosity within the reach.

Minor increase in wa-
ershed input of flows and/or
sediment. Episodic (flood)
dischargesresulting in short~
term enlargement.

O Lowto moderate lteral
bank erosion on outside bends,
may include minor change in
sinuosity within the reach.

O Major channel andlor flow
alterations, increase in flows
and/or change in sediment load
(increase or decrease).

B Moderate to high lateral
bank erosion on most outside
bends, may include moderate
change in reach sinuosity.

O Major and extensive chan-
nel andlor flow alterations,
increase in fows and/or change
in sediment load (increase or
decrease).

D Extensive lateral bank
erosion on most outside bends,
may include major change in
sinuosity within the reach.

[J Little or no evidence sedi-
ment buildup, only minor delta
or side bars typically less than

F Single to multiple unvege-
ated mid-channel, delta, or
side bars. Some potential for

channel avulsion.

O Multiple mvegetated mid-
channel, delta, or side bars,
typically greaterthan bankfull
stage in height. Evidence of past
channel avulsion and/or islands.

] Multiple and major mid-
channel, delta, and/or side bars.
Evidence of recent channel
avulsion, multiple thread chan-
nels, and islands.

Minorto moderate altera-
tion of channel planform
and/or width of the floodprone
area resulting from floodplain
encroachment, channel straigh-
tening, or dredging.

O Major alteration of channel
planform andlor width ofthe
floodprone area resulting from
historic encroachment, dredging,
or channel straightening,

a Major alteration of channel
planform and the width of the
floodprone area resulting from
recent and extensive en-
croachment, dredging, and/or
channel straightening.

structure, sometimes resulting half bankfull stage in height.
in amix of plane bed and
step-pool forms. [ No hunan-caused altera-
® Island fomation andormul- | tionof channel planform and/
tiple thread channels. or the width of the floodprone
area.
[ Human-made constrictions
causing only negligible up-
stream deposition.
Score: Historic[1 |

KI Human-made constrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[] Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

sition and ﬂow blfurca’uon.

[ Human-made constrictions
significantly smaller than bank-
full width, causing extensive
major wpstrm / dwnstrm depo-

[ _Condifion__ [ Reference | _Good [ Fair [ Poor [ g [ pgioric | CoRdiion Rating: | Channel
Departure N/S Minor Maqior Extreme (Total Score / 80) Evolution
Degradation - Stage:
Aggradation 1% M 0,55 i
Widening q 7.6 Stream /:‘IC/
Planform ~ gy Condition: ﬂ
Sub-totals: LUl 1% Total Score: 4% 4y .

Channel Adjustment Processes: _ACTive "VECTATIROY B> (AT H

WD ING + NOw  Frooo e
7 7 Stream Sensitivity: Very Low / Low / Moderate [ H

"B

cDIP.
Very High / Extreme

*STD = Stream Type Departure
where existing stream type isno
longer the same as the reference
stream type.




Stream Name:_ Dot Biooy Segment LD: , MoZ®

Location: A%€ Bztay P (Wolt _ Te Date: Ul‘ (! FCE
S Town:__GupiFortd>
Observers: __ (92 4% Elevation: ___£ZoPT ft.
Organization /Agency: D+ : Latitude (N/S):_43.5¢2c5
USGS Map Name(s):__LAcovza Longitude (E/W): “#.414%%
Weather:_ Ctovyl ., %0°F Drainage Area: __ 5. 64 sq. mi.
- - - 4
Rain Storm within past 7 days: Y /@ Segment Length: %’ 1250 ft.
Habitat ' Condition Category
‘Parameter Reference Good : » Fair Poor
Greater than 70% of streambed  {40-70% of stream bed and lower  [20-40% of stream bed and lower |Less than 20% of stream bed
6.1 Evifaunal and lower banks covered with mix|banks covered with a mix of banks covered with substrates and lower banks covered with
- P of substrates favorable for substrates favorable for epifaunal  |favorable for epifaunal substrates favorable for
Substrate and |oifaunal colonization and fish ~ |colonization and fish cover colonization and fish cover; few  |epifaunal colonization and
Awvailable Cover |cover; substrates include snags, substrate types present fish cover; few substrate
submerged logs, undercut banks, : types present
and unembedded cobbles and
boulders.
|SCORE
Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
6.2a Embeddedness particles are 0-25% surrounded by |particles are 25-50% surrounded by |particles are 50-75% surrounded by|particles are more than 75%
. fine sediment. Layering of cobble | fine sediment. fine sediment. surrounded by fine sediment.
provides diversity of niche space.
SCORE
' All four velocity/depth patterns  |Only 3 of the 4 patterns present (if |Only 2 of the 4 habitat patterns Dominated by 1 velocity/
6.3a Velocity/Depth present (slow-deep, slow-shallow, |fast-shallow is missing, score lower [present (if fast-shallow orslow-  |depth pattern (usually slow-
- P fast-deep, fast-shallow). Slow is |than if missing other regimes). shallow are missing, score low).  |deep).
Patterns < 1f¥/s (0.3 m/s), deep is > 1.5 ft
SCORE
Little or no enlargement of islands {Some new increase in bar Moderate deposition of new gravel,|Heavy deposits of fine
6.4 Sediment or point bars and < 5% of the formation, mostly from gravel, sand |sand or fine sediment onold and  |material, increased bar
- . bottom affected by sediment or fine sediment; 5-30% of the new bars; 30-50% of the bottom  |development; > 50% of
Deposition deposition. bottom affected; slight deposition in |affected; sediment deposits at the bottom changing
pools. obstructions, constrictions, and frequently; pools almost
bends; moderate deposition of absent due to substantial
pools prevalent. sediment deposition.
SCORE
Water reaches base of both lower |Water fills >75% of the available  [Water fills 25-75% of the available | Very little water in channel
6.5 Channel Flow banks, and minimal amount of channel; or <25% of channel channel, and/or riffle substrates are {and mostly present as
* Status channel substrate is exposed. substrate is exposed. mostly exposed. standing pools.
SCORE w
6.6 Channel Channelization in the form of Some channelization present along  |Channelization along 20-80% of  [Over 80% of the stream
Alteration dredging, straightening, berms or |10-20% of segment, usually in areas [stream segment ; riprap or segment channelized and
streambank armoring is absent or |of bridge abutments; evidence.of  [armoring present on both banks.  [disrupted. Instream habitat
minimal; stream with normal past channelization, (greater than’ greatly altered or removed
pattern. past 20 yr) may be present, but entirely.

SCORE




Habitat Condition Category

Parameter Reference Good Fair Poor
Occurrence of riffles/steps Occurrence of riffles/steps Occasional riffle/step or bend; |Generally all flat water or
6.7a Frequency of relatively frequent; ratio of infrequent; distance between  |bottom contours provide some  [shallow riffles/steps; poor
¢ gt distance between riffles is 5-7  |riffles is 7-15 times (steps 5-15 |habitat; distance between habitat; distance between
Riffles/Steps times (steps 3-5 times) stream  jtimes) stream width, riffles/steps is 15 to 25 stream  jriffles/steps is >25 stream
width; variety of habitat is key. widths.  [widths. Mostly runs,

(Morphological Diversity) |In streams where riffles/steps
are continuous, presence of
boulders or other large, natural
obstructipn.is important.

SCORE

6.8 Bank Stability Banks stable; evidence of Moderately stable; infrequent, [Moderately unstable; 30-60% of |Unstable; many eroded areas;
* h bank erosion or bank failure absent or [small arcas of erosion mostly ~ |bank in segment (or reach) has ["raw" areas frequent along
(score eac ) minimal; little potential for healed over. 5-30% of bank in |areas of erosion; high erosion  [straight sections and bends;

. future problems. <5% of bank |segment (or reach) has areas of |potential during floods. obvious bank sloughing; 60-
Note: determuu? leftand | proireq erosion. 100% of bank has erosional
right banks facing scars.
downstream
SCORE (LB)

SCORE _. (RB)

More than 90% of the 70-90% of the streambank _[50-70% of the streambank | Less than 50% of the

6.9 Bank Vegetative streambank surfaces and surfaces covered by native surfaces covered by vegetation; |streambank surfaces covered by
s . immediate riparian zone covered|vegetation, but one class of disruption obvious; patches of ~ |vegetation; distuption of .
Protection by native vegetation, including [plants is not well-represented; |bare soil or closely cropped streambank vegetation is very
trees, understory shrubs, or disruption evident but not vegetation common; less than  [high; vegetation has been
(refer to field notes 3.1)  [sonwoody macrophytes; affecting full plant growth one-half of the potential plant  Jremoved to :
vegetative disruption through  |potential to any great extent; stubble height remaining. 5 centimeters or less in average
(score each bank) grazing or mowing minimal or |more than one-half of the stubble height.
not evident; almost all plants  |potential plant stubble height
] allowed to grow naturally. remaining.
/ |ISCORE ___ (LB)
SCORE _~ (RB)
Width of naturally vegetated Width of riparian buffer Width of riparian buffer Width of riparian buffer
6.10 Riparian riparian buffer >100 ft; human |50 - 100 fi; human activities 25 - 50 ft; human activities have |< 25 fi: little or no riparian
* . activities (i.e. parking lots, have impacted zone only impacted zone a great deal. vegetation due to human
Vegetative Zone |,dbeds, clear-cuts, lawns, or  |minimally. activities.

Width (buffer) crops) have not impacted zone.

(refer to field notes 3.2)

(score each side of channel)
SCORE ___ (LB)
SCORE __ (RB)

6.11 Total Score: 66—/ 200= %> Condition:

9t 0. 49 |
Song éeD:IMM?MgU_) P rmeni oF
— 108510 Reference Condition | P!

CrivgeTTEesSs ’i%vcm p-;j
0.65 — 0.84 | Good Condition s

0.35 — 0.64 | Fair Condition
0.00 — 0.34 | Poor Condition




2
O Narrow and broa

Stream Name:_BtAcy " Broove.

Location: E S lon) B
Observers: _ CS5E, &S
Organization /Agency: __ D4&

Reference Stream Type

By

I'Modified

(1f alluvia fin ornaturally braided system see Handbook Protocols)

Rl

pp; tream Types

He-pool and Dune-
Segment LD: __ AMRR

Date: l(l.«-{// o

Town: Gurctord »
Elevation: _ &%o ft.
Weather; (oD, 36° e

Rain Storm within past 7 days: Y (N

Condition Category
Adjustment Process .
J Reference Good Fair Poor
. Little evidence of bocalized | [1 Minor localized slope (M Sharp change in slope, head | [J Sharp change in slope and /
71 Channel. l?egradatlon ;Epe increase or nickpoints. increase or nickpoints. cuts present, and/or tributaries or multiple head cuts present.
(Incision) rejuvenating, Tributaries rejuvenating.
® Exposedtill or fresh substrate
in the stream bed and exposed | [ Incision Ratio 210 <12 | [J Incision Ratio >12 <1.4 ﬂmmwgo K] Incision ratio 2.0
infragtructure(bridge footings) and and an OR
Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio <2.0
® New terraces or recently .
abandoned floodphins. ‘
[1 Rriffle heads complete and Riffle heads mostly com- [J Riffles or dumes may appear | [J Riffle-pool or ripple-dune

® Headcuts, or nickpoints that
are 2-3 times steeperthantyp-
ical riffle.

® Freshly eroded, vertical banks.

® Alluvial (river) ssdiments that
are imbricated (stacked lke
dominoes) high in bank.

® Tributary rejuvenation, ob-
served through the presence of

nickpoints at or upstream of
the mouth of a tributary.

® Bars with steep faces, usually
occuring on the downstream
endofa bar.

Stream Type Departure O
Type of STD:

comprised of courser sedi-
ments (>D80). Full comple-
ment of expected bed features.

lete. Riffle lengths may ap-
pear shorter. Full complement
of expected bed features.

incomplete; bed profile domi-
nated by runs.

features replaced by plane bed
features.

O No significant human-
caused change in channel con-

m Only minor human-caused
change i channel confinement

O Significant human-caused
change in channel confinement

O Human-caused change in
valley type, unconfined or

finement or valley type. but no change in valley type. enough to change valley type, narrow changedto confined.
but still unconfined.

[ No evidence of historic / M Evidence of minor bar [J Bvidence of significant [ Extensive historic channel

present channel straightening, scalping on a point bar and/or historic channel straightening, straightening, commercil

gravel mining, dredgingandor | channel avulsion; but minor to | dredging, gravel mining andior gravel mining, and/or recent

channel avulsions.

no historic channel straighten-
ing, gravel miing, or dredg-
ing.

channel avulsions.

channel avulsion.

Score: Historic[1 | 20 | | it 2 )1 B .
. O Complete riffle heads and Mostly completeriffles O Incompkte riffles or dunes O Riffle-pool or ripple-dune
7.2 Channel Aggradation | 400001 5 riffle-pool sys- or some fillingofpools | and dominated by rwns. Signifi- | features replaced by plane bed
tems.** Full complement of with fine sediment. Poolsmay | cant filling of pools with sedi- features.

® Shallow pool depths. expected bed features. ogly be slightly deeper and ment, pools may be absent with

* Abundant sediment deposition wider than runs** nuns prevailing,
on point bars and mid-channel Minor point or delta bars O Single to multiple mid- O Multiple mvegetated mid- O Multiple mvegetated mid-
bars and extensive sediment resent. Minor depositional channel or diagonal bars channel or diagonal bars present. | channel or diagonal bars
deposition at obstructions, featurestypically less than half | present. Minor depositional Major sediment buildup at the present splitting or braiding
chanuel constrictions,andat | bankfull stage in height. featurestypically less than half | head of bendways kadingto flows even under ow flow
the wstream end of tight bankfull sage in height. steep riffles and flood chites. conditions.
];n;eander bends. Islands may O No apparent increase in Some increase in fine O Large incr. in fine gravel/ O Homogenous fine gravel/

present. :

‘ . fine gravel/sand substrates gravel/sand substrates that may | sand substrates that may com- sand substrates may comprise

® Most ofthe chamnel bed is (pebble comt).** comprise over 50% ofthe prise over 70% of the sediments. | over 90% ofthe sediments.
exposed during typical bw sediments. Sediment feels soft underfoot. Sediment feels soft underfoot.
ﬂ‘_"” periods. , Low width/depth ratio O Lowto moderate W/dratio | [ Moderateto high W/dratio | [ High width/depth ratio

® High frequency of debris <20 for Cor Btype channels >20 <30 for Cor B channels >30 <40 for Cor B chamnels >40 for C or Btype channels
Jjams. <10 for Etype channels >10 <12 for E channels >12 <20 for E channels >20 for E type channels

® Coarse gravels, cobbles,and | [ No known flow atterations Minor reduction in flow L] Major historic flow altera- LI Major existing flow attera-

boulders may be embedded
with sand/sitt and fine gravel.

*% This parameter may be a
difficuk to infeasible to evaluate
in ripple-dune stream types

| Stream Type Departure L1

i Type of STD:

I No known flow alterations
(i.e., ncreases in flowor de-
creases in sediment swpply).

ﬁMiﬂor flow alterations,
some flow increase and/or
reduction of sediment bad.

O Major historic flow altera-
tions, greater flows andlor re-
duction of sediment load.

O Major existing flow altera-
tions, greater flows andor
reduction of sediment lboad.

(i.e., decrease in flow or in-
crease in sediment supply).

and/or increase in sediment
load. Flood-related sediment
working through reach, seen as
enlarged bars.

tions reduction in flows and / or

| increase in sediment load.

tions, extreme reduction in
flows and / or increase in se-
diment load.

Score:

No human-made constric-
ions causing wstream deposi-
tion,

Historic [

[0 Human-made congtrictions
smaller than fbodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

O Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

and fbw biﬁl;cation.

0] Human-made constrictions
significantly smaller than bank-
fuil width, causing extensive
upstrm / dwnstrm deposition




Condition Catego
Adjustment Process 0Ty -
Reference Good Fair Poor
73 Widening Ch N 3 Low width/depth ratio O Lowto moderate W/dratio | [J Moderate to highW/dratio | [ High width/depth ratio
b l1gening anne <20 for C or B type channels >20 <30 for Cor B channels >30 <40 for Cor B channels >40 for C or B type channels
® Active undermining of bank <10 for Etype channels >10 <12 for E channels >12 <20 for E channels . . >20 for E type channels
j ides of th .. . .
Z;E:::lnn n(: ::lboﬁ :;%T: (l;anke [ Littie to no scour and ero- m Minimalto moderate scour | L1 Moderate to high scour and O cContinuous and laterally
overhant thaz have little ve. | Sionatthe bascof bothbanks | and erosion at the base ofboth | erosion at the base of both banks | extensive scour and erosion at
Y atthe riffle section. Negligible | banksat theriffle section. atthe riffle section. Many bank | the base of both banks atthe

getation holding soils togeth-
er.

bank overhangs, fracture lines
attop of banks, leaning trees or

Some overhangs, fracture lines
attop of banks, leaning trees

overhangs, fracture lines at top
of banks, leaning trees and fresh-

riffle section. Continuous bank §
overhangs, fracture lines at top

® Erosion on both right and keft | freshly exposedtree roots. and freshly exposedtreeroots. | ly exposedtree roots. of banks, kaning trees and
banks in riffle sections. freshly exposedtree roots.
* gf::;go‘t’:l;‘r’:e‘;;‘:ﬁrms g | [ Incision Ratio 210 <1.2 | [ Incision Ratio 212 <14 | [J Incision Ratio214<20 | B Incision ratio 2.0
. and and and OR
not g;talk eaiily"ﬁlgf;i‘éfsi Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio >2.0 Entrenchment ratio <2.0
are e and wi -
ly in you hand). m Minor point or dekta bars O Single to multiple mid- O Multiple mvegetated mid- O Multiple mvegetated mid-
® Fracture lines at the top of the | Present. Depositional features | channel or diagonal bars channel or diagonal bars present. | channel or diagonal bars
bank that eppear as crf ks pa- less than half bankfull stage in | present. Minor depositional Major sediment buildup at the present splitting or braiding
rallel o the river height. featurestypically less than half | head of bendways kadingto flows even under bw flow
A chnnelba ’ dsid bankfull stage in height. steep riffles and flood chutes. conditions.
® Mid-channel bars and side o :
bars may be present [ No known channel and / or '25\ Minor increase in watershed | [ Major channel andior flow [ Major and extensive chan-
Y70 presat. flow alterations (ie., increase | 12pYt of flows or sediment. alterations, increase in flows nelandor flow alterations,
® Urbanization and stormwater | jp flow and/ or change in Episodic (flood) discharges and/or change in sediment load | increase in flows and/or change
outfalls leading to higherrate | oo gy en supply). through reach resulting in (increase or decrease). in sediment Joad (increase or
and duration of runoff and short-term enlargement. decrease)
channel enlargement. )
S core: HistoricCJ | 20| 19 | 18 | 17 | I¢ 0 f 2 01 5 s z
7.4 ChangeinPlanform | [J Lowbankersiononout- | [J Lowto moderate hteral E Moderate to high lateral O Extensive lateral bank
@ Flood chites or neck cit-offs side bends, litle orno change bank erosion on outside bends, nk erosion on most owtside erosion on most outside bends,
may be present in sinuosity within the reach. may include minor change in bends, may include potential may include impending neck
N sinuosity within the reach. neck cut-offs and moderate cut-offs and major change in
® Channel avulsions may be change in sinuosity. sinuosity within the reach.

evident or impending.

® Change or loss in bed form
structure, sometimes resulting
in amix of plave bed and rif-
fle- pool forms.

Island formation and/or mul-
tiple thread channels.

In meandering streams the
thalweg, or deepest part of the
channel, typically travels from
the outside of a meander bend
to the outside of the next
meander bend. Poolsare lo-
cated on downstreamthird of
the concave bends, Riffles are
atthe cross-over betweenthe
pools on successive bends.
During planform adjustments,
the thalweg may not line up
with or follow this pattem.

As aresult of the bteral ex-
tension of meander bends, ad-
ditional depostion and scour
features may be in a channel
length typically occupied by a
single riffle-pool sequence.

Score: Historic [

[ Little evidence of fiood
chites crossing mside of
meander bends, only minor
point or delta bars.

@ Minor flood chutes cross-
ing inside of meander bends,
evidence of minorto moderate
unvegetated mid-channel,

7 Historic or active flood
chutes crossing mside of meand-
er bends, evidence of channel
avulsion, islands, and wavege-

[0 Active large flood chutes
crossing inside of most meand-
er bends, evidence of recent
channel avulsion, multiple

delta, or diagonal bars. Some tated mid-channel, delta, or thread channels, islands, and
potential for channel avulsion. | diagonal bars. unvegetated mid-channel,
delta, or diagonal bars
[ No additional deposition }Zl Additional minor deposi- | [ Additional large deposition | [J Multiple sequences of large
and scour features inthe chan- ion and scowr features in the and scour features inthe channel | deposition and scour features
nel kengh typically occupied channel lenghtypically occu- | lengthtypically occupied by a in the channel length typically
by a single riffle-pool se- pied by a single riffle-pool single riffle-pool sequence. occwpied by a single riffle-pool
quence. Thalweg lined wp with | sequence. Thalweg not lined up with plan- | sequence.
planform. form.
[J No human-caused aktera- Minor to moderate altera- [ Major alteration of channel L] Major alteration of channel
tion of channel phnform and/ | tion of channel planform planform andlor the width of the | planform and width ofthe
or the width of the floodrone | and/or width ofthe floodprone | floodprone area resulting from floodprone area resulting from
area. arearesulting from floodphin | historic floodphin encroach- recent and extensive floodphin
encroachment, channel straigh- | ment, dredging, or channel encroachment, dredging,
tening, or dredging. straightening, and/or channel sraightening,
F] Human-made constrictions | [] Human-made constrictions | [J Human-made constrictions [0 Human-made constrictions
‘causing only negligible up- smaller than fbodprone width, | significantly smaller than flood- | significantly smaller than bank-
stream deposition. causing minorto moderate prone width, causing major full width, causing extensive
upstrm / downstrm deposition. | upstrm / downsirm deposition, andmajor upstrm / downstrm
deposition and flow bifurca-
tion.

7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

Condition | Reference | Good | Fair | Poor | STD* Historic Condition Rating: | Channel
[~ -D-eié-rfu_re- N/S Minor Major Extreme . (Total Scere /80) Evolution
Degradation K8 6 Stage:
Aggradation {6 ©. 68 ,
Widening 1% 7.6 Stream Condi- T
Planform ' tion:
— ool
Sub-totals: > 94 Total Score: ‘34 G

*STD = Stream Type Departure
where exiging stream type isno
longer the same as the reference
stream type.

Channel Adjustment Processes: ST&%LE; SoME_ INCTISTor

7.7 Stream Sensitivity: Very Low / Low / High / Very High / Extreme




ATTACHMENT C
CHANNEL CORRIDOR PHOTOGRAPHS



Selected Black Brook Photos by Reach
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ATTACHMENT D
CULVERT AND BRIDGE ASSESSMENT DATA SHEETS

Note: Raw field data sheets included in
this printing pending data entry and
database printouts from NH Geological
Survey.



Bridge and Arch Assessment Field Form — Geomorphic & Habitat Paraméters

Structure typ ‘b idge/ / -arch -

Unknown [

Cox o DK JBCC

Lacsn ion WS %ij

Na%’%bm‘? @ \i@ffhé’ ctub
Yy | ]

paved gravel @il)

railroad

WOy ¥® Npelnd= glvY

new eroding
collapsing  rusted

Aluminum

oncrete /
Masonry éarc;e,s) & Slabs

- ©

Prestressed Concrete/
Post-tensioned
Steel

unusually low ty’p@.%

higher than average

<Timhee>
Other:
[ Bragee == & Tomege |

flood conditions

il Ate o) G ANORETE
Geomorphic and Fish Passage Data Hies

General

Floodplain filled by roadway approaches: entizel¥">/; of floodplalp) partially ('/; - % of floodplain) not significant
Structure within % mile downstream of a significantly ste€per segment of stream:  yes RO  unsure
Water depth in the crossing matches that of stream: {es) no (significantly deeper) no (significantly shallower)
Water velocity in the crossing matches that of stream? ;yes> no (significantly faster) no (significantly slower)

Upstream
Structure opening partially obstructed by (circle all that apply): ©  wood  sediment  wood & sediment

failure of bridge @ other:

Steep riffle present immediately upstréam of structure: yes @
If channel avulses, stream will: clossrgad  follow road cross and follow road = unsure

Estimated distance avulsion would f6lTow road: (ft.)
Angle of stream flow approaching structure: sharp bend (45°-90°)  mild bend (5°-45°)
naturally straight Channélized straip

Evidence of streambed erosion or aggradation immediately upstream of bridge: erosion —aggradation @

Upstream bankfull widths: 1.) 2) 3})\ 4.) 5.) (ft.)
N ociwodin oM Lok

Reference bankfull widths: 1.) 2.) 3) 4.) 5.) (ft.)

N (;g L allwoddn fomn Lader_




Downstream

Pool present immediately downstream of structure: yes no O T
Pool depth at point of streamflow entry: i '/ A (0.0 feet) b AEAQ vg_} >

Maximum pool depth: __ &/ ] A (0.0 feet) '
Downstream bank heights are substantially higher than upstream bank heights: yes no /‘»J//ﬁ%
Stepped footers:  yes (no )
Hydraulic control type: bedrock boulders cobble gravel sand wood other:_ N ON&

Distance from downstream end of bridge/arch to hydraulic control: __nJ [#¢ (ft.)
Evidence of streambed erosion or aggradation immediately downstream of bridge: erosion aggradation n@
Downstream bankfull widths: 1.) 2) 3) 4.) 5.) (ft.)

N lite nened tovely TS

Upstream Downstream In Structure
Dominant bed material at
structure (use codes below) 1234 5® UNK 1234 5C6=>UNK 12345 @UNK
Bedrock present yes €0 ) yes (no) yes (no)
Sediment deposit types (circle all @ delta side point | fony delta side point @n delta side point
that apply) ' mid-channel mid-channel 7" mid-channel
Elevation of sediment deposits

bankfull elevation

is greater than or equal to 2 yes 1o yes mno 5 yes
g C‘ .,

Beaver dam near structure yes @ yes { ng
Distance from structure to dam distance: ™ (ft.) distance: (ft.) | Bed Material Codes
. intact failing glone) | intact failing pone) | 1-bedrock
Hard bank armoring UNK UNK U 2 — boulder
Bank erosion high low mone, high low n¢né) |3 -cobble
] -~ 4 - gravel
Stream pa_nk scour causing e abutments e abutments 5- S‘:and
undermining around/under . j . 6 —silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream |
(left/right bank determined _ :
facing downstream) LEFT RIGHT LEFT RIGHT
Dominant vegetation o e
type (use codes to the right) % Lo ‘\?:Q g .
Vegetation Type
Does a band of
. Codes
shrub/forest vegetation C — coniferous forest
that is at least 50’ wide — ~ - D deciduous forest
start within 25" of yes {qg/ yes @)/ yes ng) yes M — mixed forest
structure and extend .
500° S — shrub/sapling
Orf more H - herbaceous/grass
up/downstream? B — bare
Road-killed wildlife species: none | o ad embankment
within % mile of
structure (circle none or list SN i
species) !\}Q N;Qi




Wildlife sign and Outside Structure Inside Structure
species observed near species (none) sign species (none) sign
(up/downstream) and
inside structure AYONR NICNE
(circle none or list species
and sign types)
Spatial data collected with GPS: @ no Comments/Drawings: 'L
. . ,
. ) z{ gh mnﬁiﬁ ? C«’“@-%/f&(
Photos taken: yes\ no — CONCre Tt e
Please fill out photo log below / 9\ b ' . 0{ -?}Z QM,,&O
— la ke tanadioctady, ©S
Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream 20%7~ O o< O JO— ]
Photo View - Downstream 506 3% O Z,673Y ! 2o\ O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Open Bottom Arch

Bridge with Side Slopes

ST TR A

Bridge w/ Side Slopes & Abutments

i




Crossing Type (from above): [] 1. [24:] 3. [] 4. UFord

@ ® Wﬁ T

@Z
®

Upstream Dimensions (ft.) %

|8

1 q"
Ly

S
AYA
W

Downstream Dimensions (ft.) Q:_ﬂf

Length of stream through crossing (ft.): % ) L:B
Crossing Slope (%): AN/

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Bridge/Arch Cell 2 of __J}— | 6 b .

Crossing Type (from above): [ 1. [/ 2. [13. [] 4. < f:;i S

© 1
® |vY® | ®)

Upstream Dimensions (ft.) 2% D4 HH

Downstream Dimensions (ft.) Y 23 U, 5

~ Length of stream through crossjng (ft.): %7 ‘ \"’%'
Crossing Slope (%): < 1Y

Bridge/Arch Cell 3 of
Crossing Type (from above): [1 1. [1 2. [13.[] 4.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 4 of
Crossing Type (from above): 010203 4.

® | © ®)

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Bridge and Arch Assessment Field Form — Geomorphic & Habitat Parameters

Structure type: bridge / arch

Unknown [

|Coe A

lacon e

e ‘:ybigé?vi”a‘vu\o
M) |

Nowndoened ¢ail rood zpdfcik;,e

1!30555’ I ASA
43,558 209N
) 1SS B AT vy
lac ook

paved gravel ftrail

roa
new (1) eroding
collapSing  rusted

ﬁnusually low typical

Aluminum
Concrete
Masonry (arches) & Slabs
Prestressed Concrete/
Post-tensioned

higher than average

flood conditions

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches: [entirely (> 7/, of floodplain} partially ('/; - % of floodplain) not significant
Structure within % mile downstream of a sigiificantly steeper segment of stream:  yes unsure
Water depth in the crossing matches that of stream: s/ no (significantly deeper) no (significantly shallower)
Water velocity in the crossing matches that of stream: no (significantly faster) no (significantly slower)
Upstream '

Structure opening partially obstructed by (circle all that apply): wood  sediment wood & sediment

failure of bridge other:

Steep riffle present immediately upstream of structure: yes ‘g,
If channel avulses, stream will: < 0ss rgad follow road  cross and follow road unsure
Estimated distance avulsion would follow road: (ft.)

Angle of stream flow approaching structure:

it mild bend (5°-45°)
naturally straight channelized straight

Evidence of streambed erosion or aggradation immediately upstream of bridge: erosion aggradation n
Upstream bankfull widths: 1.)

2.) 3. 4.) 5.) (ft.)
NIA oy © b&@'KWW
3.)

Reference bankfull widths: 1.) 2) 4. 5) (ft.)

N/ ax lave Lol vy o ATA,




Downstream

Pool present immediately downstream of structure: yes no N / A %O«QVWfT AT .%:f L
Pool depth at point of streamflow entry: N / B (0.0 feet) JoJer
‘Maximum pool depth: N . P (0.0 feet) "

Downstream bank heights are substantially higher than upstream bank heights:  yes @
Stepped footers:  yes

Hydraulic control type: ~ bedrock boulders cobble gravel sand wood other:_ N OMS

Distance from downstream end of bridge/arch to hydraulic control: _j} ! A (ft.)
Evidence of streambed erosion or aggradation immediately downstream of bridge: erosion aggradation r@:g}
Downstream bankfull widths: 1.) 2.) 3) 4.) 5) (ft.)
NS oodlagify Gt KabQ
Upstream Downstream In Structure
Dominant bed material at » ' ,
structure (use codes below) 12345 @ UNK 1234 0 JNK 12345 @ UNK
Bedrock present _yes (fo) . yes( ng) ____yes. ho)
Sediment deposit types (circle all ﬁlo delta side point @B& delta side point @rﬁ delta side point
that apply) =~ _mid-channel ~ _mid-channel ~ __mid-channel
Elevation of sediment deposits -
is greater than or equal to %2 yes fio yes @ yes @
bankfull elevation ’ '
Beaver dam near structure yes @ yes .o
Distance from structure to dam distance: ___ (ft.) distance: _____ (ft.) | Bed Material Codes
, dQntact, failing none | \intact] failing none | 1-bedrock
Hard bank armoring UNK . UNK 2 — boulder
Bank erosion high low énf;ne ‘} high low none) |3 -cobble
R o 4 - gravel
Stream pa.nk scour causing riorie l | utm en; z iﬁbﬁé} a@ 5~ s?md
“undermining around/under e : - 6 - silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream
(left/right bank determined LEFT RIGHT LEFT RIGHT

facing downstream)

Dominant vegetation 6 S g E”}
type (use codes to the right) w»}

Vegetation Type
Codes
C - coniferous forest

that is at least 50’ wide . ' _ ‘ .
start within 25’ of yes @ yes @ yes yes @) gl _c:f;;i‘éofl; sré‘strest
structure and extend | S - shrub/sapling

500’ or more H - herbaceous/grass

Does a band of
shrub/forest vegetation

up/downstream?
Road-killed wildlif ies: B - bare
oad-killed wildlife species: none | o oad embankment
within ¥4 mile of
strus:ture (circle none or list WO R ﬁ:,
species)




Wildlife sign and Outside Structure Inside Structure
species observed near species (none) sign species (none) sign
(up/downstream) and _

inside structure NfO NONE

(circle none or list species

and sign types)

Spatial data collected with GPS: @“ no Comments/Drawings:

P & %
R — endongd 1o \émaé b
Photos taken: @ no PO CB
Please fill out photo log below — @QWWG\ WQ{} (Q’O M ia, [(/£

Folder Name: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream 1073 O 2039 O L% O
Photo View - Downstream Ao} O 20 40 O Oy O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Open Bottom Arch

-
> )k

Bridge with Side Slopes




Crossing Type (from above): U1 @4 3. [ 4. CFord

® ® © ®
x

Upstream Dimensions (ft.) 30 9

b
Downstream Dimensions (ft.) Z) l 2 Lo b

Length of stream through crossing (ft.): { 4 a(;
Crossing Slope (%):____ 4 [°/o

Note: When inventorying mﬁltiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Bridge/Arch Cell 2 of
Crossing Type (from above): O1.02.03. 04

® © | ©®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 3 of
Crossing Type (from above): U1 0203 04,

® © )

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 4 of
Crossing Type (from above): U1n02.0304.

® | © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Bridge and Arch Assessment Field Form ~ Geomorphic & Habitat Parameters

Structure type: '@ / arch

Unknown [

(& ) A

1015 115 H

[

Lacpnio~ we> 2

43, ST EY bR 2 N

F——

.

pest FieesideLiving AYSYI 2D

Mot
Lnion Ave

Bl 6l Broo U
;@ye gravel trail
:;} railroad

@:vg,} old eroding
" .
collapsing  rusted

Aluminum O
o yes (o

Masonry (arches) & Slabs .

Prestressed Concrete/ : ( .
‘ Post-tensioned unusually low w

Steel .
Timber higher than average
Other:

flood conditions

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches: éntirely (>, of floodplain)} partially ('/s— % of floodplain) not significant
Structure within ¥ mile downstream of a significantly steepersegment of stream:  yes @ unsure
Water depth in the crossing matches that of stream: \@ no (significantly deeper) no (significantly shallower)
Water velocity in the crossing matches that of stream: @Q no (significantly faster) no (significantly slower)

Upstream
Structure opening partially obstructed by (circle all that apply): ~ wood ~ sediment  wood & sediment

failure of bridge other:

Steep riffle present immediately upstream of structure: yes

If channel avulses, stream will: crossroad  follow road a and follow road  unsure

Estimated distance avulsion would follow road: (ol dgey é\\ @g@g

Angle of stream flow approaching structure: sharp bend (45°-90°)  mild bend (5°-45°) V\QX\&%; O oM
naturally straight channelized straight Vot -

Evidence of streambed erosion or aggradation immediately upstream of bridge: erosion aggradation
Upstream bankfull widths: 1.) 2.) 3) 4.) 5)

N[B welam [ [l m@wmw

Reference bankfull widths: 1.) 2) 3) 4.) 5.) (ft.)

NP e /Lot ba et~ 1




Downstream

Pool present immediately downstream of structure;
Pool depth at point of streamflow entry:

Maximum pool depth:

~ A

(0.0 feet)

N A (0.0 feet)

Downstream bank heights are éubstantially higher than upstream bank heights:  yes

'bedrock  boulders
Distance from downstream end of bridge/arch to hydraulic control:

Stepped footers:  yes
Hydraulic control type:

cobble

sand wood

N vANL

gravel

yes mno -~/ [Calze i’::jzr:%m le v, .

o)

other: N oAS &
“(ft.)

Evidence of streambed erosion or aggradation immediately downstream of bridge: erosion aggradation no@

Downstream bankfull widths: : 1.)

2))

3.) 4.)

5.) (ft.)

ﬁj!jﬁq l/kai

g Mepnhan

Upstream

Downstream

In Structure

Dominant bed material at
structure (use codes below)

1234 5®UNK

1234 SUNK

Bedrock present

1234 s@UNK
W
yes to)

yes o )

yes (ng)

Sediment deposit types (circle all

that apply)

ong delta side point
‘mid-channel

f\\
ong¢ delta side point
mid-channel

@ delta side point
mid-channel

Elevation of sediment deposits
is greater than or equal to V2

bankfull elevation

P

iy p
0

- &

Beaver dam near structure

Distance from structure to dam

es) no
distance: D0 (ft.)

yes
distance: (ft.)

Hard bank armoring intact Qgﬁ% none mtacf @;%g none
Bank erosion high

Stream bank scour causing
undermining around/under
structure (circle all that apply)

high low iong
—
abutments

footers wing walls

low n‘ﬂg\)
~;

@p}?} abutments

footers wing walls

Bed Material Codes
1 - bedrock

2 — boulder

3 —cobble

4 — gravel

5 —-sand

6 — silt/clay

UNK - unknown

Wildlife Data

Upstream

Downstream

(left/right bank determined
facing downstream)

LEFT RIGHT

LEFT

RIGHT

Dominant vegetation
type (use codes to the right)

e O

S

6

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25° of
structure and extend
500’ or more
up/downstream?

yes @ yes @

- &)

-

Vegetation Type
Codes

C - coniferous forest
D - deciduous forest
M - mixed forest

S — shrub/sapling

H - herbaceous/grass

Road-killed wildlife
within %4 mile of

structure (circle none or list
species)

species:

none

NJor€

B - bare
R - road embankment




Wildlife sign and
species observed near
(up/downstream) and

inside structure
(circle none or list species
and sign types)

Outside Structure

Inside Structure

species (none)

sign species (none) sign

e Al

Aok e wg ON
Ludts

F2d

bty

Spatial data collected with GPS: Z@ no

Photos taken:
Please fill out photo log below

@no

Comments/Drawings:

— o o0 Gt YoM
| a AL

Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream 207 ’;‘A O 3o 5 0 204 R O
Photo View - Downstream 2,0 =3 ¥y O Lo 6 O 20 2.4 1

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Open Bottom Arch

- '

Bridge with Side Slopes

] . 1
¥ X 1

i D 1
Bridge w/ Side Slopes & Abutments




Crossing Type (from above): [11. [9{;)3. [ 4. [JFord

S
® ™ © @)
Upstream Dimensions (ft.) 20 o {
Downstream Dimensions (ft.) Ap A (A
+ %;7 R

Length of stream through crossing (ft.): Hui.=5
Crossing Slope (%):_____ < 1%

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downsiream end (outlet) to looking upstream.

Bridge/Arch Cell 2 of
Crossing Type (from above): 0102 03.04.

® | ® | © | ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 3 of
Crossing Type (from above): (1.0 2. D 3. 4.

® © ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 4 of
Crossing Type (from above): O 020304

® © )

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Bridge and Arch Assessment Field Form — Geomorphic & Habitat Parameters

Structure type: @e / arch

Unknown ]

[

?/10/}5 2 ST/

Y3z, gsq 745

FlHO 23005 "W

Blogt £~ =

gravel trail

,l:allroad

new (ald’ eroding
collapsing  rusted

Aluminam
Concrete

Prestressed Concrete/
Post-tensioned
Steel

Other:

yes (a0

ST

Masonry (arches) & Slabs

unusually low {typical]

higher than average

flood conditions

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches:
Structure within ¥ mile downstream of a significantly steeper segment of stream:
Water depth in the crossing matches that of stream:
Water velocity in the crossing matches that of stream:| oL

entirely (> %, of floodplain) (partially ('/, - % of ﬂoodplai not significant

no (significantly deeper) no (s1gmﬁcantly shallower)
no (significantly faster) no (significantly slower)

yes no unsure

Upstream

Structure opening partially obstructed by (circle all that apply):

failure of bridge

Steep riffle present immediately upstream of structure: yes
If channel avulses, stream will: follow road

Estimated distance avulsion would Tollow road: S

Angle of stream flow approaching structure:

cross and follow road  unsure

sharp bend (45°-90°)  piild bend {5 °-45°

wood & sediment
other:

naturally straight channelized straight
Evidence of streambed erosion or aggradation immediately upstream of bridge: erosion aggradation none
Upstream bankfull widths: 1.) 2.) 5.) (ft.)
CAN'Y oot | |
Reference bankfull widths: 1.J 2) 3. 5. (ft.)
* o
CANT G ! 1

|00 o0led ¥ gy dech




Downstream

Pool present immediately downstream of structure: yes no ‘

Pool depth at point of streamflow entry: (0.0 feet)

Maximum pool depth: ' (0.0 feet) -
Downstream bank heights are substantially higher than upstream bank heights: yes@
Stepped footers: yes no ‘
Hydraulic control type:  bedrock boulders cobble gravel sand wood other:_ A0 N €

Distance from downstream end of bridge/arch to hydraulic control: _ N one, (ft.)
Evidence of streambed erosion or aggradation immediately downstream of bridge: erosion aggradation
Downstream bankfull widths: 1.) 2.) 3) 4.) 5) (ft.)
CANTY e
Upstream Downstream In Structure
Dominant bed material at 123456 UNK | 123456UNK 123456 UNK
structure (use codes below)
Bedrock present yes no yes no yes no
Sediment deposit types (circle all | none delta side point | none delta side point none delta side point
that apply) mid-channel mid-channel mid-channel
Elevation of sediment deposits
is greater than or equal to Y2 yes no yes no yes no
bankfull elevation
Beaver dam near structure yes no yes no '
Distance from structure to dam distance: _____ (ft.) distance: (ft.) | Bed Material Codes
Hard bank armorin intact failing none | intact failing none | 1-bedrock
g UNK UNK 2 - boulder
Bank erosion high low none high low none 3 —cobble
4 — gravel
Stream P?“k Scour causing none abutments none abutments 5- Sfmd
undermining around/under R . ] 6 —silt/clay
structure (circle all that apply) ooters wing walls footers wing walls | ;NK . ynknown
Wildlife Data Upstream Downstream
(left/right bank determined
facing downstream) LEFT RIGHT LEFT RIGHT
Dominant vegetation '
type (use codes to the right) H H ‘ H y / .
Vegetation Type
Does a band of
. Codes
shrub/forest vegetation .
. y C - coniferous forest
that is at least 50’ wide ™~ . e D - decid
start within 25° of yes Yno yes @ v"’§€§/‘}no yes )} no ~ deciduous forest
s G o M -~ mixed forest
structure and extend .
, S — shrub/sapling
500’ or more
H - herbaceous/grass
up/downstream? e | B _ bare
R(.)a(.i-kllled. wildlife Species: i 5\ n(’)r/;‘é R —road embankment
within % mile of e -
structure (circle none or list N OPIE ™
species)




Wild.life sign and Outside Structure Inside Structure
iﬁgféisw (;lbsi:;’rerg r;iilr species (none) sign species (none) sign
inside structure o5 _ A 9 MW
(circle none or list species Ol 17 1%S vy o Py ij
and sign types) 7 !
Spatial data collected with GPS .W no Conflments/Drawmg; M i i
= iegounde wefland =Caon
Photos taken: eS no : . oo
Please fill out photo log below CAC ¢ (5% 5 VLAY s J
A il B ossessiglS
Folder Name: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream ol 7 | 26 L6 O Lo 6l O
Photo View - Downstream | 2006 7 ] :27 L6F L] Pt O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Ty )

' o '
Bridge with Side Slopes Bridge w/ Side Slopes & Abutments




Crossing Type (from above): [11. 02 03.014. UFord

W& TV
® © ®)
Upstream Dimensions (ft.) Gl 2,7 -1,
Downstream Dimensions (ft.) WY 2.3 %+

Crossing Slope (%):__ < | ‘://a

Length of stream through crossing (ft.): { s

Note: When inventorying mulitiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Bridge/Arch Cell 2 of
Crossing Type (from above): 1. 02 03 4.

® © ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 3 of
Crossing Type (from above): 10203 04,

® © )

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 4 of
Crossing Type (from above): 1. 02 03. 0 4.

| © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Bridge and Arch Assessment Field Form — Geomorphic & Habitat Parameters

Structure typ / arch

Unknbwn ]

1015 9120

| 09w
ILgiono

U9, 561255 "N

W01 (Y ABIUL )€

av gravel trail

RIS

railroad

new Q:/lj eroding
collapsirig  rusted

0

Aluminam

Masonry (arches) & Slabs

Prestressed Concrete/
Post-tensioned
Steel
Timber

Other:

unusually low t@

higher than average

flood conditions

| ves E:’\

Geomorphic and Fish Passage Data W 0 MY o e

General

Floodplain filled by roadway approaches: (entirely (>*/; of floodplain) partially (/,- % of floodplain) not significant
Structure within ¥ mile downstream of a sighificantly steeper segment of stream: ~ yes @  unsure

\
Y

\;Water depth in the crossing matches that of stream: yes (uo (Signifieantly.deep no (significantly shallower)
—+~Water velocity in the crossing matches that of stream: @

es\ no (significantly aster) no (significantly slower)

Upstream
Structure opening partially obstructed by (circle all that apply): ~ wood  sediment  wood & sediment

failure of bridge other:
Steep riffle present immediately upstreamof structure: yes @ _
; =
If channel avulses, stream will: W " follow road  cross and followroad unsure
Estimated distance avulsion would follow road: — (ft.)
Angle of stream flow approaching structure: sharp bend (45°-90°)  mild bend (5°-45°)

naturally straight hannelized straighd 7
Evidence of streambed erosion or aggradation immediately ypstream of bridge: erosion aggradatirn
Upstream bankfull widths: 1.)__ 1 §  2) 19 3)_ 20 4y V3  s) (ft.)

Reference bankfull widths: 1.) 2) 3) 4.) 5) (ft.)




\1/ N \”/

Downstream

Pool present immediately downstream of structure:
Pool depth at point of streamflow entry:

—

Maximum pool depth:

3.9 F1

yes

- TNTA IO

no
% feet)

(0.0 feet)

Downstream bank heights are substantially higher than upstream bank heights:  yes @ :

Stepped footers:  yes
Hydraulic control type:

no
bedrock

Distance from downstream end of bridge/arch to hydraulic control:
b Evidence of streambed erosion or aggradation immediately downstream of bridge: erosion aggradation
Downstream bankfull widths: 1.)

boulders cobble

L2, 2)_i4

gravel

sand wood
neNE

other:  \oiry€.

(ft.)

3) 12 4)

19 s5)_ o (i)

Upstream

Downstream

In Structure

Dominant bed material at
structure (use codes below)

1234(6 UNK

123456 UNK

1234@6UNK

Bedrock present

yes mo)

yes (o

yes fio

"H\’\

Sediment deposit types (circle all
that apply)

one delta side point
mid-channel

froge

mid-channe_:l

delta side point

{nogle delta side point
mid-channel

Elevation of sediment deposits
is greater than or equal to 2
bankfull elevation

yes@
4

yes

Beaver dam near structure
Distance from structure to dam

yes no
distance: (ft.)

distance: {Goo (ft.)

,,..«w;”? 'iﬂu%ﬂlmh CAIS &S

Hard bank armoring

intac% none
UN

intact failing none
TNED

Bank erosion

high low none

high low none

Stream bank scour causing
undermining around/under
structure (circle all that apply)

none abutments

footers wing walls

none abutments

footers wing walls

UNK - unknown

Bed Material Codes ’%«:&;
1 - bedrock “Titen

2 — boulder ﬁ;ﬁ,
3 —cobble S
4 - gravel

5 —sand

6 — silt/clay

Wildlife Data Upstream Downstream

(left/right bank determined

facing downstream) LEFT RIGHT LEFT RIGHT

Dominant vegetation

type (use codes to the right) F/ ( H H ('1 )
Vegetation Type

Does a band of
Codes

shrub/forest vegetation
that is at least 50’ wide
start within 25° of
structure and extend
500’ or more
up/downstream?

@

- ©

yes

- @

C — coniferous forest
D - deciduous forest
M ~ mixed forest

S — shrub/sapling

H - herbaceous/grass
B ~ bare

Road-killed wildlife
within ¥4 mile of

structure (circle none or list
species)

species:

@>R — road embankment




Wildlife sign and : Outside Structure Inside Structure
species observed near
(up/downstream) and

inside structure
(circle none or list species
and sign types)

species (none) sign species (none) sign

Spatial data collected with GPS: @ no Comments/Drawings:
. ) . Ci Q,
Photos taken: @ no ~old cOnCm%{ 5 lalo b Y
Please fill out photo log below )
- ook €ain g il

— Not Floaszt-  Peravel- Lh
(0" T nsrectn A Runig.t

Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream S0+ O B3OS O 20650 ]
Photo View - Downstream 65\ Ol 2655 M 2,04 0 '

Record the file name for each photo taken in the appropriate box

Crossing Dimensions f\

Open Bottom Arch Bridge with Abutments

H ]
%} A4
i f
' E]
k]
1
i
& X
3- § 4- 1
Bridge with Side Slopes : Bridge w/ Side Slopes & Abutments




W
Crossing Type (from above): 1. [f 2. 00 3. [ 4. [IFord : s _,(‘35?'}

Upstream Dimensions (ft.)

J ‘,
® |Y® | © ©
o 7

Downstream Dimensions (ft.) A "z/\

Length of stream through crossing (ft.): Lo
Crossing Slope (%): < /s

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Bridge/Arch Cell 2 of |
Crossing Type (from above): 0102 03 04

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 3 of
Crossing Type (from above): 010203 04,

® © ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (f1.):
Crossing Slope (%):

Bridge/Arch Cell 4 of
Crossing Type (from above): U102 0304

® © ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Culvert Assessment Field Form —~ Geomorphic & Habitat Parameters

Structure’ ID”

Unknown [

Observer(s)/ ‘
Organlzatlon(s) |

crossmg ’

Oveow pipets)

Steel-Corrugated
Steel-Smooth
Aluminum-Corrugated

Other:

Geomorphic and Fish Passage Data

Hio)1s™ 9oy 4

OLOAN- & 1

gravel trail
»~ _ railroad
# of Shoulder éy old eroding
lanes . éf/%hﬁ/ ' collapsing  rusted
- Concret
; ‘#'Of"tr}ave,l, lanes Pla@orm;gated yes
= Plastic-Smooth
S Tank ,
# of culverts at Stone unusually low

higher than average

flood conditions

General

Floodplain filled by roadway approaches
Structure within %4 mile downstream of a'si
Culvert slope as compared with the channel slope is: _-higher
Water depth in the crossing matches that of stream: ﬁ
Water velocity in crossing matches that of stream:

—

entirely > 7, of floodpl

lower

partially (*/, - % of floodplain)
gment of stream:

not significant
yes (o5  unsure

no (significantly deeper)’“ no (s1gmficantly shallower)
es } no (significantly faster) no (significantly slower)

Upstream
Structure opening partially obstructed

‘| If channel avulses, stream will;,~

Estimated distance avulsion would-fo

Steep riffle present immediately upstrea

by (circle all that apply): wood

sediment

_wood & sediment

deformation of culvert C.mme> other:

no

of structure: yes
il~ follow road -
ow road:

cross and follow road
€t)

unsure
e e

Angle of stream flow approaching structure:

sharp bend (45° - 90 x{m»l_l’{lqgf:ﬂnd w

naturallv straight channelized straight
Evidence of streambed erosion or aggradation immediately upstream of culvert: erosion aggradation

Culvert inlet: a R cascade free fall
Upstream bankfull widths: 1.) 2)_ W\ 3) oM 4y W\ 5\ @)
Reference bankfull widths: 1.)_ ‘2.  2) 9 3) 4.) 5.) (ft.)

|




Downstream

Water depth in culvert (at outlet): ( O (0.0 ft.) — INUNDATep ,
Culvert outlet: atgrade cascade freefall backwatered _{oo (ft.) Stepped footers:  yes
Outlet drop (invert to water surface): (0.0 ft,

Pool present immediately downstream of structure: yes

Pool depth at point of streamflow entry: -2 (ft.)

Maximum pool depth: il (0.0 feet)

Downstream bank heights are substantially higher than upstream bank heights:  yes

Hydraulic control type: bedrock boulders cobble gravel sand wood other:_ ¥ i

Distance from downstream end of culvert to hydraulic control: — (ft.)

Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradation @
Downstream bankfull widths: 1.)_ 17 2) h 3) 13 4,) L % 5) 19  (ft)

Upstream Downstream In Structure

Dominant bed material
(substrate) at structure 123 4@ 6 UNK 1234156 UNK
(use codes below)

NONE 123 4(3 6
UNK

T,

#1foot |
Bedrock present yes @\ yes @ 521 ipsttl: a?i 1-22£:§:
: Py UNK N/A
Sediment Deposit Type ‘none delta side point | pong delta side point égn& delta side point
iid-channel mid-channel " mid-channel

Elevation of sediment deposits (S
is greater than or equal to %2 yes o' yes @ yes 6\?
bankfull elevation

Substrate. Thr, out?
yes, fo

Beaver dam near structure yes no

: . . no Bed Material Codes

Distance from structure to dam distance: ___ (ft.) distance: (690 () | 1 _ pedrock
. 'ﬁ@ failing none intact ¥ailing none 2 — bould

Hard bank armoring UNK UUNK 3. ngblzr
Bank erosion high low @ high low @ 4 — gravel
Stream bank scour causing @culvert culvert 5- sgnd
undermining around/under 6 - silt/clay
structure (cirgcle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes

) LEFT RIGHT LEFT RIGHT
facing downstream) _ C - coniferous forest
Dominant vegetation H H 9| H D - deciduous forest
type (use codes to the right) ‘ M - mixed forest
Does a band of S - shrub/sapling
shrub/forest vegetation H - herbaceous/grass
that is at least 50’ wide 4 = B - bare
start within 25° of yes yes @ yes yes R -~ road embankment
structure and extend e
500’ or more
up/downstream?




Road-killed wildlife
within %4 mile of
structure (circle none or list

species:

/‘f\

species)

Wildlife sign and Outside Structure Inside Structure

species observed near . : . .
species (none sign species (none sign

(up/downstream) and P ( - ) g P ( ) g

inside structure !

(circle none or list species

and sign types)

Spatial data collected with GPS: @ ﬁné Comments/Drawings:

fes) n

= QNS Car(rete

Photos taken: 0 -
Please fill out photo log below \OO\L\(.,V\I m\“ﬂ\f - O«V*{‘,&f\ U S Y : C{ e
Chaninel |
- Waf‘\@ mally NGr7e W Chury z“%z e
;mm%g w{ﬁ [ ,>
f_!\w}, };’"g«m; = u@wﬁ*%@'ﬁ% (49«0
Folder Name: Structure Inlet Structure Qutlet } Above Structure
Photo View - Upstream Do L O 20} 0 2092 O
Photo View - Downstream HewS O 2,004 § 0 25y O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Elliptical Culvert

v

X

Box Culve

“Embedded Round Culvert

rt

Embedded Elliptical Culvert




Crossing Type (from above): [ 1. [] 2. Eé [9""4. [J 5. [Ford

® © | ©

Upstream Dimensions (ft.) S 4’6"

Downstream Dimensions (ft.) G’ o

Length of stream through crossing (ft.): (9]
Crossing Slope (%): » < 14

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (from above): U102 03.04. Os.

® | © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): [11. [ 2. [13. [J4. [ 5.

® © | ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): [1 1. [1 2. [13. [ ‘4. [1s.

® © )

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Structure ID Unknown [

Observer(s)/

Orgamz:a,tlon(‘s)k :

» To o

)
/

1
L

,@W
L

Blowdt- Eic

paved: vel trail
{ﬁg gra rai
railroad

é,gv) old eroding
collapsing  rusted

/yes  mo
{.
Plastic-Smooth "

5. .. Y Concrete
’ j#;“’:,f‘ ~;:a":°,1;1f“s‘,es Jle? plals;%g

e Tank ~ /
‘ #of culverts at Stone unusually low ty@w
: crossmg Steel-Corrugated
; Steel-Smooth higher than average
L Aluminum-Corrugated
‘ 0verﬂow‘,pipé(s’) : Other: flood conditions

Geomorphic and Fish PaSSage Data

General

JT——

Floodplain filled by roadway approachesg/lmﬁy &l of floodplal ) partially ('/, - % of floodplain) not significant
Structure within % mile downstream of a significantlysteeper segment of stream: ) (oo unsure
Culvert slope as compared with the channel slope is: _higher lower aliout the same

Water depth in the crossing matches that of stream: no (significantly deeper) no (s1gn1ﬁcantly shallower)
Water velocity in crossing matches that of stream: yes/ no (significantly faster) no (significantly slower)

Upstream
Structure opening partially obstructed by (circle all that apply): wood sediment  wood & sediment

deformation of culvert none other: e Tadee
' B e

Steep riffle present immediately upstream of structure: yes,

no <P
. BT I
If channel avulses, stream will: crossroad  follow road {cross and follow roa)l/unsure et
Estimated distance avulsion would follow road: 750

Angle of stream flow approaching structure:  sharp bend (45° - 90°) {_mild bend (5°- 45

naturally straight channelized straight -
Evidence of streamﬁ erosion or aggradation lmmedlately upstream of culvert: erosion aggradation one

Culvert inlet: ' cascade free fall o . .
Upstream bankfull widths: 1.)__~7 2, b 3)_ 4.) (0 5y 4! (t.)

>

Reference bankfull widths: 1.) 2) 3) 4.) 5.) (ft.)

P

! L A ¢ /{ ' St R ngﬁf P [f LT
chirmt 5/’&?* AN CO A Ufﬂfwij%@m(j




Downstream

Water depth in culvert (at outlet): zZ 0.0

Culvert outlet: atgrade cascade free fall~"backwatere 90 (ft.) Stepped footers: yes @
Outlet drop (invert to water surface): .0 ft.)

Pool present immediately downstream of structure:  yes (io”

Pool depth at point of streamflow entry: — (ft.)

Maximum pool depth: — (0.0 feet)

Hydraulic control type:  bedrock boulders cobble gravel sand w other:
Distance from downstream end of culvert to hydraulic control: (ft.)
Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradation
Downstream bankfull widths: 1.) & 2)_ 1 3) B 4) 1> 5) 12 @)

*

Downstream bank heights are substantially higher than upstream bank heights:  yes ® o

Upstream Downstream In Structure
Dominant bed material
NONE 1234
(substrate) at structure 123 4@ 6 UNK 123 4,@‘5 UNK © UNK3 ¢
(use codes below) | ——
<1 fool
o [ Depth of 1-2feet
Bedrock present yes @\ yes @ Substrate 2 feet
» UNK N/A
Sediment Deposit Type none delta V@g’e point @ delta side point fione) delta side point
mid-channel mid-channel mid-channel
| Elevation of sediment deposits
is greater than or equal to ¥ yes@ no yes @
b 11 elevation
" . Substrate Throughout?
yes no
Beaver dam near structure yes no (y3 no Bed Material Codes
Distance from structure to dam distance: (ft.) distance: 960 (ft.) | 1 _ pedrock
Hard bank armoring mtactCﬁ%’ none @%‘g‘l’;g none 2 —houlder
— 3 - cobble
Bank erosion high (low) none high lo 4 — gravel
Stream bank scour causing »~ o S - sand
¢ culvert @ culvert :
undermining around/under . A . 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RIGHT Codes

facing downstream) C - coniferous forest

5 < F‘( , H D — deciduous forest

M - mixed forest

Dominant vegetation
type (use codes to the right)

Does a band of ‘ S — shrub/sapling
shrub/forest vegetation : H - herbaceous/grass
that is at least 50’ wide B - bare

start within 25’ of yes @ yes @ yes @ yes R - road embankment

structure and extend
500’ or more
up/downstream?




PPrassiin

Road-killed wildlife
within ¥ mile of

structure (circle none or list
species)

species:

(/’y@

Wildlife sign and Outside Structure

Inside Structure

species observed near

species (none) sign

species (none)

sign

(up/downstream) and
inside structure

{circle none or list species

-and sign types)

Spatial data collected with GPS: Comments/Drawings:

(j{? no

Photos taken:
Please fill out photo log below

no

Py

:

: ~ N0 Do aﬁ:,wb

Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream 205k 0 5052 0 Zo0%&% O
Photo View - Downstream Lp25 O 50 2,9 O He 32 m

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

1.

)

Round Culve -

A 4

Box Culvert

Elliptical Culvert

Embedded Round Culvert

e e o o e oo v o e

Embedded Elliptical Culvert




Crossing Type (from above): 0102 E/S [J4. [s.

[ IFord
Upstream Dimensions (ft.) O b
Downstream Dimensions (ft.) (- 5
Length of stream through crossmg (ft.): 700 (

Crossing Slope (%): (v

Note: When inventorying multiple culverts, label left culvert 1 and go in mcreasmg order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of

Crossing Type (from above): O1.U2.03 04 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
‘Crossing Slope (%):

Culvert Cell 3 of

Crossing Type (from above): O1 020304 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of

Crossing Type (from above): O102 U304, Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




it

Culvert Assessment Field Form — Geomorphic & Habitrlt Parameters

Structure ID »

Unknown [

Observer(s)/

10 A

Orgamzatlon(s) -

@ ?\)f«}

| (Nered it SAaL g 5 (Sanit

™Mb~ -%

\oi

#of travel lanes

Plastic-Corrugated

G VS ||

?ﬂ "*“%V? . i’”\

C_a(eﬁ gravel trail

railroad
new old eroding
collapsing  rusted

TS

~ Plastic-Smooth
L e Tank
# of culverts atT Stone unusually low t@\m
L crossmg \ 7@&% §teel Cofrugated rugate Dj . T
g Steel-Smoo o higher than average
o ’ Aluminum-Corrugated |
Overflow pipe(s) | yes @ Other: flood conditions

Geomorphic and Fish Passage Data

General

PP

Floodplain filled by roadway approaches:”entirely (> */, of floodplain ain) ) partially ('/, - % of ﬂoodplam) not significant

Structure within % mile downstream of a significantly steeper segment of stream _
Culvert slope as compared with the channel slope is: 0!
Water depth in the crossing matches that of stream: yes
Water velocity in crossing matches that of stream: fe

higher

lower
no (significantly deep

v )wm"“ (‘” lgmficantly shallr:_v:f:y
mﬂﬁféﬁ

no (significantly faster) n

unsure

Upstream

Structure opening partially obstructed by (circle all that apply):

wood

wood & sediment

deformation of culvert @ other:

Steep riffle present immediately upstream of structure: yes { ng.
If channel avulses, stream will: crossroad  follow road {cross and follom:m unsure
Estimated distance avulsion would follow road: Aovo (ft.)
Angle of stream flow approaching structure:  sharp bend (45°-90°) mild b M

naturally straight channelized strai
Evidence of streambed erosion or aggradation immediately upstream of culvert: erosion aggradation

Culvert inlet: ra cascade freefall e *57
Upstream bankfull widths: 1.)_ = 4 3y Y 4) 5), &)

Reference bankfull widths: 1.) 2) 3) 4.) 5) (ft.)
1



cengel
Oval


Downstream

Water depth in culvert (at outlet):
Culvert outlet:  at grade

41

cascade
Outlet drop (invert to water surface):
Pool present immediately downstream of structure:  (fe9 (o Y
Pool depth at point of streamflow entry: __

————

free fall (backwatere ﬁ(ft.) Stepped footers:  yes @
0.0 ft.)

—fo " @)

Maximum pool depth: s

Hydraulic control type:

(0.0 feet)

Ve 2)

cobble

\ 72

Downstream bank heights are substantially higher than upstream bank heights:  yes @
bedrock boulders
Distance from downstream end of culvert to hydraulic con
Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion@ggn%n none
Downstream bankfull widths: 1.) A

@P sand wood other:
ol \ - (ft.)

3) 12 4)_ 14

5) AT

Upstream

Downstream

In Structure

Dominant bed material
(substrate) at structure

1234@}6UNK

1 23@56UNK

NONE 1 2 3@5 6

mid-channel

mid-channel

(use codes below) UNK
< 1foob -
el ﬂ Depth of 1-2feet S
Fi / {
Bedrock present yes @\r,l,gf/ yes ,\gg Substrate 2 feet
UNK N/A
Sediment Deposit Type @ydelta side point | none delta @point none delta sidedpoint

mid-channel

Elevation of sediment deposits
is greater than or equal to Y2
bankfull elevati

o @

no

facing downstream)

Substrate Throughout?
yes (o )

Beaver dam near structure yes no ; no Bed Material Ea;«des
Distance from structure to dam | distance: (ft.) distance: Z150 (ft) | 1 _ pedrock
Hard bank armoring intact (failing ynone @S;gﬁg none 2 — boulder

, : 3 — cobble
Bank erosion high none high low( noné ) |4- gravel
Stream bank scour causing e S —sand

g culvert none-culvert ;

undermining around/under . @c 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT LEFT RIGHT Codes

C - coniferous forest

type (use codes to the right)

Dominant vegetation M

H H

D - deciduous forest
M - mixed forest

Does a band of
shrub/forest vegetation
that is at least 50° wide
start within 25° of
structure and extend
500’ or more
up/downstream?

yes yes @

S — shrub/sapling

H - herbaceous/grass
B - bare

R - road embankment



cengel
Text Box
1


e~

Road-killed wildlife species: , @)

within ¥4 mile of ' o :

structure (circle none or list ) '

species)

Wildlife sign and Outside Structure Inside Structure

species observed near species (none) -~ sign species (none) sign

(up/downstream) and
inside structure

(circle none or list species ‘

and sign types)

)
Spatial data collected with GPS: ¥es no Comments/Drawings:

Y (oNeret & (Box TALET
Photos taken: yes” no ‘
Please fill out photo log below /Ddu?')u? /%) AT L C 59?,‘5? oUTLE T
Folder Name: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream 0 1S 0O EYore O g;ﬁ@:’:ﬁw |
Photo View - Downstream oo O e %) 0 RN .

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

1. 2.

®

Elliptical Culvert
Round Culvert - . @

3.

\ 4
Box Culvert

Embedded Elliptical Culvert




& (9
Crossing Type (from above): 1. O 2. [43. @/D 5. [JFord

®

.,

Upstream Dimensions (ft.)

RN g

®

et

Downstream Dimensions (ft.)

e

Z

oo
s
~ Length of stream through crossing (ft.): _ (6%‘;3

Crossing Slope (%): ~ \

o

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of

Crossing Type (from above): U102 0304, Us.

®

.

Upstream Dimensions (ft.)

Downstream Dimensions (ft.) Ly £ )
i = :
Length of stream through crossing (ft.): ‘
~ Crossing Slope (%): . ~
Culvert Cell 3 of

Crossing Type (from above): 1. 02 03 4. s,

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):__

Culvert Cell 4 of _

Crossing Type (from above): [1 1. [12. 113,14, [15.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown [

@AﬁY““ﬂ<§l
43, St 131+

”?ﬂ%%wy

m@,v

Bl > o b Vs

(pavegs’ gravel

railroad

trail

collapsing

| new old eroding

Concrete
Plastic-Corrugated
Plastic-Smooth

yes { no

glsted ™
s ——

1

P ioiie .

Tank

Stone
ﬁteel-Corr;Igﬁmd.
eel-Smooth

" crossing

Aluminum-Corrugated
Other:

Overﬂow plpe(s)

flood conditions

N
unusually low tg)l\cil/w}v

higher than average

Geomorphic and Fish Passage Data

General

,‘..»_—«mﬂm

S
Floodplain filled by roadway approaches: enﬂdelam)’ partlally (ly- % of ﬂoodplaxUM significant
no/ unsure

Structure within % mile downstream of a significantly steeper segment of stream:
Culvert slope as compared with the channel slope is:  higher lower a
Water depth in the crossing matches that of stream: yes no (significantly deeper) {6 (sighif!

Water velocity in crossing matches that of stream: Yes <i10 (significantly faster) no(sngmcantly SIo: wer)

Upstream -
Structure opening partially obstructed by (circle all that apply): wood sediment wood & sediment

A g,

deformation of culvert{igge) other:

Steep riffle present immediately u{;zt:@tmcture: yes@ ,

If channel avulses, stream will: ossroad/ follow road  cross and follow road  unsure

Estimated distance avulsion would Tollow road: e (ft.)

Angle of stream flow approaching structure:  sharp bend (45°-90")  mild bend (5°- 45°)
naturally straight ch&ﬁﬁ;h?eﬂm

Evidence of streambed.grosion or aggradation immediately upstream of Culvert: erosion aggradation
Culvert inlet:  at{

@ e' cascade free fall { [ —
Upstream bankfulb+widths: 1.) gﬁ, 2.) gv 3. O 4.) (b 5.) _%/ (ft.)

!

Reference bankfull widths: 1.) 2.) 3) 4.) 5.)

(ft.)

1




Downstream

Water depth in culvert (at outlet): L.z ,
Culvert outlet: atgrade cascade freefall ( backwatered ‘%0 (ft.) Stepped footers: yes
.0

Outlet drop (invert to water surface): o ft,
Pool present immediately downstream of structure:  yes @
Pool depth at point of streamflow entry: o (ft.)
Maximum pool depth: o (0.0 feet) '

Downstream bank heights are substantially higher than upstream bank heights:  yes fi0)
Hydraulic control type:  bedrock boulders ce gravel sand wood other:

Distance from downstream end of culvert to hydraulic control: | (ft.)
Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradation n qﬂ
Downstream bankfull widths: 1)+ 2) 4 3) 9  4) 5) @)
Upstream Downstream In Structure
Dominant bed material '
(substrate) at structure 12 3@5 6 UNK 1 2@3 5 6 UNK > IlJl\?Ks 456
(use codes below) .
< 1 foot
Depth of 1-2feet
Bedrock present yes @ yes @ . Sutf)s trate 2 feet
— UNK (N7/A
Sediment Deposit Type none’delta side point @e)delta side point é&@ delta side point
mid-channel mid-channel mid-channel
Elevation of sediment deposits ‘
is greater than or equal to V2 yes @ yes (@ yes @
bankfull elevation

Substrate Thr out?
yes /no

Beaver dam near structure ye yes | Bed Material Codes
Distance from structure to dam distance: ~—___ (ft.) distance: ®t) | 1 - bedrock
Hard bank armoring intact %ﬁﬁg (nopt | intact f&i\l}i;g none) | 2 _ poulder

. 3 —cobble
Bank erosion high{ low none high none 4 - gravel
Stream bank scour causing , S~ s?.nd
undermining around/under now cfﬂvert ' @c ulvert 6  silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes
facing. downstream) | LEFT RIGHT LEFT RIGHT C  coniferous forest
Dominant vegetation 5 D - deciduous forest
type (use codes to the right) C? C_7 5 M — mixed forest
Does a band of S — shrub/sapling
shrub/forest vegetation H - herbaceous/grass
that is at least 50’ wide ) B - bare
start within 25° of yes yes@ yes@ yes G;o> R - road embankment
structure and extend
500° or more
up/downstream?




Road-killed wildlife species: none
within ¥4 mile of

structure (circle none or list
species)

Wildlife sign and Outside Structure Inside Structure

species observed near species (none) sign species (none) sign

(up/downstream) and
inside structure

(circle none or list species

and sign types)

Spatial data collected with GPSC;Q Comments/Drawings:
Photos taken: U - p@a e %v"a/i‘ rDrg %\_} i; {@57(" 7

Please fill out photo log below

Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream Z0 15 0 %ﬁ gu\ 0 20N ]
Photo View - Downstream Z6Vv L O 215 O 2010 O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

®

| : ERiptical Culvert
| Round Culvert . @

3.

Y
Box Culvert

E"mb{‘ddﬂd Round Culvert Embedded Ellip!icai Culvert




Crossing Type (from above): U203 04 Os.

[ IFord
Upstream Dimensions (ft.) z S
Downstream Dimensions (ft.) 7 =

30,5

Length of stream thrdugh crossing (ft.):

Crossing Slope (%): £ (7.

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (from above): D102 03 04 Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): O 02 03 04 Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): U102 03 04 Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown []

!

PR £ ‘v'}?g S

/pavéd gravel trail
~___railroad

new @) eroding

collapsing  rusted

Concrete
Plastic-Corrugated
Plastic-Smooth

Tank .
Stone unusually low  typical 0&
Steel-Corrugated
teel-Smooth ™ higher than average
Aluniifum-Corrugated '

Other: flood conditions

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches: rely > r%/of@-) partially (*/, - % of floodplain) _not significant

Structure within % mile downstream of a signifieanmtly Steeper segment-of stream: yes Go)  unsure

Culvert slope as compared with the channel slope is: _higher  (lq about the same

Water depth in the crossing matches that of stream%@ no (significantly deeper) no (significantly shallower)
es)

Water velocity in crossing matches that of stream: /F€s) no (significantly faster) no (significantly slower)
Upstream ~

Structure opening partially obstructed by (circle all that apply): wood sediment  wood & sediment
deformation of culvert @ other:

Steep riffle present immediately upstream of structure: yes :
If channel avulses, stream willgm follow road  cross and follow road  unsure:
Estimated distance avulsion would fo road: —— (ft.) .
Angle of stream flow approaching structure: ~ sharp bend (45°-90°)  mild bend (5°-45°)
naturallv straight m%t

Evidence of streambed erosion or aggradation immediately upstream of culvert: erosion aggradation

Culvert inlet:  at-gra cascade free fall - P _ , ’
Upstream bankfull widths: 1.) 9 2) ’l 3) + 4.) b 5) g (ft.)
Reference bankfull widths: 1.) 2.) 3) 4.) 5.) (ft.)

H2 <L 29009

A

0 )




Downstream

Water depth in cy outh_t_)m 0 = (0.0 ft.)
Culvert outlet: (at grade Jcascade ' free fall backwatered (ft.) Stepped footers: yes no
Outlet drop (invert to water surface) Q (0.0 f1.)
Pool present immediately downstream of structure: (yes) no
'| Pool depth at point of streamflow entry: a.b (ft.)
Maximum pool depth: 7.5 (0.0 feet)

Downstream bank heights are substantially hlgher than upstream bank heights:  yes @
Hydraulic control type:  bedrock boulders ¢ol gravel sand wood other:

Distance from downstream end of culvert to hydrauhc control: = , #t) ..
Evidence of streambed erosion or aggradation immediately downstream of culvert: osio%" aggradation none
Downstream bankfull widths: 1.) - 2.4 3. it 4) ~ 5)_ ‘ST (1)

Upstream Downstream In Structure
Dominant bed material N ’ WA
(substrate) at structure 123 @5 6 UNK 1 @) 5 6 UNK @Ny IIJ £K3 4*.“5)6
(use codes below) ‘

< 1foot

/ﬂ\ Depth of 1-2feet
Bedrock present yes ('\19 yes ‘Q‘Q Substrate >2 feet
UNK N/A)

Sediment Deposit Type fone. elta side point | (non¢ delta side point éoge/’delta side poniif"j
mid-channel mid-channel mid-channel

Elevation of sediment deposits

is greater than or equal to Y2 yes nD yes (no yes\ n
g q , I

bankfull elevation

Substrate Thr/oughout?

. yes (o )
Bc?aver dam_near structure ) yes {ng ) yes (_n Bed Material Codes
Distance from structure to dam distance: (ft.) distance: _____(ft.). |4 _ bedrock

. intact failing/ none .| intact failing Jlgpg,.) 2 — bould

Hard bank armoring UNKgQ/ UNK ; ulder

=y - cobble
Bank erosion hlgh(@ none high {low_/none 4 — gravel
Stream bank scour causing ey 5 —sand

lvert ;

undermining around/under QO?E)C u ver C‘none,e vert 6  silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes
facing downstream) LEFT RIGHT LEFT RIGHT C — coniferous forest
Dominant vegetation D - deciduous forest
type (use codes to the right) M H % S | M — mixed forest
Does a band of - S — shrub/sapling
shrub/forest vegetation H - herbaceous/grass

that is at least 50° wide - ; ' B - bare
start within 25° of yes@ yes @ .yes @ yes [ ng R - road embankment
structure and extend

500’ or more
up/downstream?




Crossing Type (from above):

1. 0 2.003. 4. 5. CJFord

Upstream Dimensions (ft.) -t V)
Downstream Dimensions (ft.) i

L,%e

Length of stream through crossing éft.):

&4
Crossing Slope (%): <V %

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (from above): [1'1. [ 2. [13.J 4. [15.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): [1 1. [12.[13.[14. [15.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): 1. 02.03.04. Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




el

Road-killed wildlife . | species: none
within % mile of
structure (circle none or list
species)
Wildlife sign and Oatside Structure Inside Structure
species observed near ecies (none siem species (none .
(up/downstream) and spect ("Q )> o pectes ( )3 sign
inside structure
(circle none or list species
and sign types)
i
Spatial data collected with GPS: @j no Comments/Drawings:
A S
Photos taken: @f} no O J ({ % <_,,) S”h“ 5 f T Xr?x
Please fill out photo log below - L '
(N ‘“’? \/\,,4 o A
Oyt e
%%W MéL. Mest{ Gravel - LS|
Folder Name: Structure Inlet Structure Outlet Above Structure CoRers
Photo View - Upstream 2 A99 O Z ool 1 2% b O
Photo View - Downstream 2A9% O 2,000 O] 2493 /2995 0O
Record the file name for each photo taken in the appropriate box

Elliptical Culvert

Round Culvert @

3.

A 4
Box Culvert

Embedded Round Culvert Embedded Elliptical Culvert




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Stru D Unknown [
e ObSCI’VeI'(S)/ ‘ = y/ : ‘ '
 Organization(s) _ LKA ’ ﬁ/ Al facadly
- Tomn 47, <7 r59°

— Y1329

(paved” gravel trail
railroad

new &HITS eroding

collapsing ' rusted

f e Concrete ™
: #Of tray el lanes Plastic-Corrugated yes Q—”’)

L e Plastic-Smooth /_%\
e Tank /)
“f‘f"fF-#»‘Of‘Qu‘l‘VeﬁSfa » Stone unusually low tyﬁ ical low
. crossing Steel-Corrugated .

e Steel-Smgnti= higher than average
T ot a Aluminum-Corrugated
“Overflow pipe(s) Other: flood conditions

Geomorphic and Fish Passage Data

General _

Floodplain filled by roadway approaches: emlﬁn) partially (/, - % of floodplain)... not significant
Structure within ¥4 mile downstream of a significantly steeper segment.od stream: yes éﬁ unsure
Culvert slope as compared with the channel slope is: _higher Hre{low er//  about the same

Water depth in the crossing matches that of stream: @ no (significantly deeper) no (significantl shallower)
Water velocity in crossing matches that of stream: yes no (significantly faster) s1gniﬁ-c”m)
Upstream T

Structure opening partially obstructed by (circle all that apply): wood sediment __ wood & sediment

deformation of culvert @ e other:

Steep riffle present immediately upstream of structure: yes @ '
If channel avulses, stream will: [ cross roéd " follow road oss and follow road  unsure
Estimated distance avulsion wou -follow road: T (ft.) 3
Angle of stream flow approaching structure: ~ sharp bend (45°-90°)  mild bend (5°- 45°)

naturally straight  (_channelized straigh

Evidence of streambed_erosion or aggradation immediately upstream of culvert: erosion ‘none
Culvert inlet: grade cascade free fall U o\ 2 '
Upstream bankfill widths: 1)___ \\ 2) \ © 3) ~ 4. 5) L\ )
Reference bankfull widths: 1.) 2.) 3)_ _4) 5.) (ft.)




Downstream

Water depth in culvert (at outlet): (). 2
Culvert outlet: atgrade cascade freefall ,
Outlet drop (invert to water surface): S
Pool present immediately downstream of structure: @ no

Pool depth at point of streamflow entry: [.0 (ft.)

Maximum pool depth: .0 (0.0 feet) -
Downstream bank heights are substantially higher than upstream bank heights:  yes

Hydraulic control type: ~ bedrock boulders cobble gfavel> sand wood other:

Distance from downstream end of culvert to hydraulic control: Lo (ft.)

Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradation

yes no

Downstream bankfull widths: 1.) 2) \o 3)_ 4\ 4)__ A\ 5) {— ()
Upstream Downstream In Structure
Dominant bed material
1234
(substrate) at structure 123 4@6 UNK 1234 @) 6 UNK NONE UNK3 @
(use codes below) ]
L—Z1 foot
Bedrock present yes @ yes @ é)u i)pst:;a(t)g >'2 g:::
: UNK N/A
Sediment Deposit Type @n@ delta side point | mone delta side point r@e) delta side point
mid-channel mid-channel mid-channel

Elevation of sediment deposits
is greater than or equal to %4 yes @ yes @ yes [n
bankfull elevation

Substrate Throughout?

{¥es no
Beaver dam near structure yes yes Bed Ma\tZri/al Codes
Distance from structure to dam distance:\, (t.) distance: ____ (ft.) | 1 _pedrock
Hard bank armoring Intact %;\l;;(lg Intact fé;\l;;; none 1 2 — boulder
: 3 - cobble
Bank erosion Chigh Tow none high>low none 4 — gravel
Stream bank scour causing @ S —sand
nope culvert none’ culvert :

undermining around/under , . @ 6 - silt/clay
structure (circle all that apply) ooters wing walls footers wing walls UNK - unknown

~

Wildlife Data

Upstream

Downstream

Vegetation Type

(left/right bank determined
facing downstream)

LEFT RIGHT

LEFT

RIGHT

Codes
C - coniferous forest

Dominant vegetation
type (use codes to the right)

S [

. (T

D - deciduous forest
M — mixed forest

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

yes @ yes @

yes é;)

S — shrub/sapling

H - herbaceous/grass
B - bare

R - road embankment




Crossing Type (from above): [1 1. [ 2. [] 3. ’ 4. []5. [IFord
Upstream Dimensions (ft.) M ‘—'* X 1’) ?’77 51
Downstream Dimensions (ft.) | 2, 2. b

Length of stream through crossing (ft.): 67/

Crossing Slope (%): < 177

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (from above): 1020304 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 3 of _
Crossing Type (from above): U102 03.04. Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): L1 1. [12. [J 3. [J 4. []s5.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




TN,

Road-killed wildlife species: w
within Y4 mile of

structure (circle none or list
species)

Wildlife sign and Outside Structure Inside Structure

(optdownsieam) and | —S2ecie€TaoneD e specef (un}) e

inside structure

(circle none or list species

and sign types)

Spatial data collected with GPS;~yes' no Comments/Drawings:

Photos taken: @ no P 6 Z b %Q (O \w’“")
Please fill out photo log below B O\,(_Q Q:)f/ (o /Z‘Z/ (S f'«“%:}f:{j A‘WM
T USE
Folder Namnie: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream 99% % O AP O 293\ O
Photo View - Downstream 294 9. O 2935 ] A28 O O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

®

Eliptical Culvert

Round Culvert @

3.

4
Box Culvert

L b T LONy I ——

Embedded Round Culvert Embedded Elliptical Culvert




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown [

Alals 61357
43, <62974
. S9N

B lacte o
paved gravel trail

railroad

new Id \_eroding
collapsing \ ruste
o @)

C/L\{”\\‘ \/Q“_\ﬁ\f [ (j‘\ *\”D ?()w (/"/ ¢ h}{ '{ v
Mpv- O

L\)\fi\ﬂ\/\i 0‘\\?

%

Concrete
Plastic-Corrugated
Plastic-Smooth

Tank Y

Stone unusually low ty@w
teel-Corrugate

=Simooth higher than average

Aluminum-Corrugated

Other: flood conditions

.Geomorphic and Fish Passage Data

General

—-——\ '
Floodplain filled by roadway approaches: /éntirely (>, of fleodplain) partially ('/; - % of floodplain) _not significant
Structure within % mile downstream of a sigmificantly Steeper segment-of stream: yes d unsure
Culvert slope as compared with the channel slope is: _ higher g/ about the same

Water depth in the crossing matches that of stream: @no (significantly deeper) no (significantly shallower)

Water velocity in crossing matches that of stream: yes no (significantly faster) nd{significantlysIGwer)
Upstream [

Structure opening partially obstructed by (circle all that apply): wood sediment @ent

deformation of culvert none other:

Steep riffle present immediately Lof structure: yes @
If channel avulses, stream will: : follow road  cross and follow road  unsure
Estimated distance avulsion would follow road: — (ft.)

Angle of stream flow approaching structure:  sharp bend (45° - 90°)

naturallv straight

mild be °-45°)

Evidence of streambed erosion or aggradation immediately upstream of € none
Culvert inlet: atgrade cascade free fall 1, ' 4 :

Upstream bankfull widths: 1.) l f) 2.) b 3 1O a) 5.) S (ft.)
Reference bankfull widths: 1.) 2.) 3) 4,)_ ¢ 5.) (ft.) .




Downstream

‘Water depth in culve 0.2
Culvert outlet: cascade free fall
Outlet drop (inve ater surface): o

BT

_CZ'_!_ (ft.) Stepped footers: yes no

Pool present immediately downstream of structure:  yes

Pool depth at point of streamflow entry:

(ft.)

Maximum pool depth:

(9)

(0.0 feet)

Downstream bank heights are substantially higher than upstream bank heights:
bedrock boulders
Distance from downstream end of culvert to hydraulic control:
Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradation nﬁ)

Hydraulic control type:

cobble

13

yes

sand wood

A

Downstream bankfull widths: 1.)

2)

3)

4)_ A

other:

(ft.)

5.

|- )

Upstream

Downstream

In Structure

Dominant bed material
(substrate) at structure

123(4% 6 UNK

12 3@)5 6 UNK

NONE 1 2 3(3)5 6

(use codes below) jats ’;"” UNilf\ caJ9 2’\'
< lfgot

Depth of 1-2feet

Bedrock present yes @ yes @ Substrate >2 feet
N UNK N/A

Sediment Deposit Type @ﬁelta side point @delta side point @ delta side point

mid-channel

~  mid-channel

mid-channel

Elevation of sediment deposits
is greater than or equal to Y2
bankfull elevation

Beaver dam near structure

ve (o)

Substrate Thr out?
yes /no J
M

: _ yes (mg . Yyes ino Bed Material Codes
Distance from structure to dam distance: —___(ft.) | distance: _— (ft.) 1 — bedrock
Hard bank armoring Intact %‘&}2@} Intact %‘;‘ﬁg wJone- | 2 — boulder
5 = 3 ~cobble
Bank erosion high @none high@@nene 4 — gravel
Stream bank scour causing one & “none S —sand
, none .culvert ¢ nong' culvert o
undermining around/under D e 6 - silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined ’ Codes
facing downstream) LEFT RIGHT LEFT RIGHT C — coniferous forest
Dominant vegetation o -y D - deciduous forest

type (use codes to the right)

6

)

) ot
e

M - mixed forest

Does a band of
shrub/forest vegetation
that is at least 50’ wide

S — shrub/sapling
H - herbaceous/grass
B - bare

"L"‘",\, o " p
start within 25” of yes {fl}y// yes g’:r;& yes @ yes @ R - road embankment
structure and extend
500’ or more
up/downstream?




.
Road-killed wildlife species: none/ | )
within % mile of

structure (circle none or list
species)

Wildlife sign and Outsjde Structure ‘ Inside Structure

species observed near species(none)) sign speciey(none) ) sign
N—

(up/downstream) and
inside structure

(circle none or list species

and sign types)

o
Spatial data collected with GPS: @s no Comments/Drawings:

f ]
Photos taken: 3@ no | E{/i Q) i6‘€€ }Q)@ CFU‘N{% Xk .

Please fill out photo log below v . AL
Uy
a\_/ 4
Folder Name: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream aM3) O TGS I dn L 7
Photo View - Downstream A%, O AN, O Q.Y ]

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Elliptical Culvert
Round Culvert @

3.

A 4
Box Culvert

Embedded Round Culvert




Q5 D7
Crossing Type (from above): 1. Q/Z [13. 0] 4. E/S [JFord

L ®

Upstream Dimensions (ft.) 2
Downstream Dimensions (ft.) g }i \

S

Length of stream through crossing (ft.):
Crossing Slope (%): | . - Nov Teerznos
Cpaprg— T PSS
Note: When inventorying multiple culverts, label left culvert 1 and go in mcreasmg order from left to right from
downstream end (outlet) to looking upstream.

/S o5

Iz1/ Aot [otorZpen

S RATENE- Tes PR

Culvert Cell 2 of
Crossing Type (from above): 1. @/2 D 3. 4.

® © ©

Upstream Dimensions (ft.) 5. f«ﬁ (’m} A ~ 3 ]
Downstream Dimensions (ft.) 5.+ x4 et < 5.\

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): [] 1. [1 2. 0[] 3.1 4. [ 5.

® © )

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):_

Culvert Cell 4 of
Crossing Type (from above): 10203 04. Os.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown [

= ObserVe k

W5 Lias

Orgamzatlon(s) C/% 4 A VA
&a{@fﬁf/«}/

2.5 32
AR D L=

L @ (ountr] Ceeltln

‘?7{ f\a/%?/ b

l PO —

@ gravel trail

railroad

new é_lﬂ) eroding
collapsing  (fustey

G Concrete
f' # Of travellanes Plastic-Corrugated yes @
‘ : Plastic-Smooth
Tank

| #ofculvertsat
 crossing

unusually low (“typical @

higher than average

Sfélmoo

Aluminum-Corrugated

Other: flood conditions

Overtiow pipes)

Geomorphic and Fish Passage Data

General I —

Floodplain filled by roadway approaches@e_mﬂ(ij/‘, of ﬂoodp!?j;\@ partially ('/, - % of floodplain) not significant

Structure within %5 mile downstream of a significantly stééper segment _of stream: yes @) unsure

Culvert slope as compared with the channel slope is:  higher léiug/ about the same....
dﬂﬂi@hmloweﬂ

Water depth in the crossing matches that of stream: yes no (significantly deeper) no
Water velocity in crossing matches that of stream: yes no (sig@i"é_faffﬂﬁ%;s;;% no (significantly slower)

Upstream ,

Structure opening partially obstructed by (circle all that apply): wood sediment  wood & sediment
deformation of culvert { nm@ other:’

Steep riffle present immediately upstream of structure: yes no’

If channel avulses, stream will:/“cross road- follow road cross and follow road unsure

Estimated distance avulsion would-folfow road: ___ ~— (ft.)

Angle of stream flow approaching structure: ~ sharp bend (45°-90°)  mild bend (5 0=452).

naturally straight ¢ channelized straight e

. . . . P R . o,
erosion or aggradation immediately upstream of Culvert: €fosion aggradation @ggg:?

Evidence of streambe

Culvert inlet: gt grade cascade free fall — .
Upstream bankfull widths: 1.) s 2.) b 3) 4. (() 5.) (/) (ft.)
Reference bankfull widths: 1.) 2) : 3) 4.) " 5.) (ft.)

1




Downstream

Water depth in culvert (at outlet): __. 0.5 0.0ft)
Culvert outlet: atgrade cascade freefall bdckwatered) (o (ft.) Stepped footers: yes @

Outlet drop (invert to water surface): &) 0.0 ft.)
Pool present immediately downstream of structure:  yes (no
Pool depth at point of streamflow entry: — (ft.)
Maximum pool depth: __ ™™ (0.0 feet)
Downstream bank heights are substantially higher than upstream bank heights:  yes
Hydraulic control type:  bedrock @éj} cobble gravel sand wood other:
Distance from downstream end of culvert to hydraulic control: 7 (ft.)
Evidence of streambed erosion or aggradation immediately downstream of culvert: £ rosion aggradation none
Downstream bankfull widths: 1) T 2) 1+ 3 T+ a4y ! 5) "4 (ft)
Upstream Downstream In Structure
Dominant bed material . o
(substrate) at structure 12 ‘3@(5 )S UNK 12 3{2)5)6 UNK NONE IIJI\?KS @ 56
(use codes below) ) T —
&1 foot
: Depth of 1-2feet
Bedrock present yes @ yes 6(9 Sutfs trate 2 feet
oy e UNK N/A
Sediment Deposit Type - (] :_[l'()né} delta side point éo/ne)delta side point @delta side point
mid-channel mid-channel mid-channel
Elevation of sediment deposits .
is greater than or equal to 2 yes yes @ _ yes@
bankfull elevation
Substrate Throughout?
B§aver dam near structure {ne yes Bed Material Codes
Distance from structure to dam distance: _____ jf%L distance: (ft.)\ 1 — bedrock
Hard bank armoring Intact %’g‘ﬁw Intact fl‘}'g‘l';g (none) | 2 _ boulder
- = 3 - cobble
Bank erosion high (low/ none high none 4 — gravel
Stream bank scour causin Sy 5 - sand
undermining au'ound/unde?rg cfllvert .culvert 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes
facin g downstream) | LEFT RIGHT LEFT RIGHT C — coniferous forest
Dominant vegetation ‘ & @,\ £y R D - deciduous forest
type (use codes to the right) - | M ~ mixed forest
Does a band of S — shrub/sapling
shrub/forest vegetation H - herbaceous/grass
that is at least 50’ wide B - bare
start within 25’ of yes no yes no yes no yes no R - road embankment
structure and extend
500’ or more
up/downstream?




Road-killed wildlife species: non
within % mile of
structure (circle none or list

species)
Wildlife sign and Outside Structure Inside Structure
?5;7323 ﬁfg;c; near species(none) sign - species (aone)) sign

inside structure

(circle none or list species

and sign types)

Spatial data collected with GPS: @ no Comments/Drawings:

S -, l{\,‘,\g@z@gﬁ}“}?‘ Cgramar LRTERL (‘);é%%\\)
Photos taken: {yes} no " IS op Culdl  Flem To4
Please fill out photo log below Ov ot t\fj > =
LA Lo
Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream 29LS O 2903 O 29p73 O
Photo View - Downstream A4 O 29 A 7 AL~ O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

®

Elliptical Culvert

Round Culvert -

3.

4
Box Culvert ‘

Embedded Round Culvert




Crossing Type (from above): O 02 0304

®

Upstream Dimensions (ft.) A H .2 4, < S

Downstream Dimensions (ft.) </ l) e 72—k T
(4 ™ 3

Length of stream through crossmg (ft ): 52

Crossing Slope (%): < el =2 v/

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of

Crossing Type (from above): 1020304 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

 Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 3 of

Crossing Type (from above): U102 3.4, Us.

®

_Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of

Crossing T;'pe (from above): 1020304 Us.

.

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




Culvert Assessment Field Form —~ Geomorphic & Habitat Parameters

Structure ID:‘ .

Unknown []

Observer(s)/

Organlzatxon(s)

NS 5es5

42,502,273 3

.93 H 6 W

Bace. B

/Cpav/d/ gravel trail

railroad

eroding
rusted

new ld
7 collaps1n§3’
cmsnon it

Concrete
Plastic-Corrugated
Plastic-Smooth

Tank
wofculvertsat | | = | _ Stome __ unusually low /typical low/
~ crossing Steel- l-Corrugated —

Steel-Smooth higher than average

Aluminum-Corrugated

Other: flood conditions

 Overflow pipe(s)

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches: én tirel'xwg> jw,ﬂoodpl;m) partially ('/, - % of floodplain) _not significant
Structure within '3 mile downstream of a significantly steeper segment of stream: yes no unsure
Culvert slope as compared with the channel slope is: __higher @ about the same

Water depth in the crossing matches that of stream: @ no (significantly deeper) no ificantly shallower)
Water velocity in crossing matches that of stream: yes neo (s1gmficantly faster) no (§ignificantly slowe

Upstream

Structure opening partially obstructed by (circle all that apply): wood sediment _ wood & sediment
deformation of culvert fpon¢ other: -

Steep riffle present immediately upstream of structure: yes (fio )

If channel avulses, stream will: (€ross roa follow road  cross and follow road  unsure

Estimated distance avulsion would follow road: - ‘ (ft.)
Angle of stream flow approaching structure: ~ sharp bend (45°-90°)  mild bend (5°- 45°)

naturallv straight W
cd erosion or aggradation immediately upstream of culv sion aggradation

ooy

Evidence of streamb

Culvert inlet: e cascade freefall oGOy aJUe — _
Upstream bankfulbwidths: 1)___ 4 2) —Z 3y ") 4 Fa N W
Reference bankfull widths: 1.) 2) __3) 4,) 5.) (ft.)

1




Downstream

Water depth in culvert (at outlet): __ O. 4 (0.0ft)
Culvert outlet: (@fgrage cascade freefall . backwatered (ft.) Stepped footers: yes '

Outlet drop (invert To water surface): O T 0.0t
Pool present immediately downstream of structure:  yes @
Pool depth at point of streamflow entry: o (ft.)
Maximum pool depth: (0] (0.0 feet)

Downstream bank heights are substantially higher than upstream bank heights:  yes
Hydraulic control type:  bedrock boulders ce gravel sand wood other:
Distance from downstream end of culvert to hydraulic control: (ft.)

Evidence of streambed erosion or aggrada\tci)on immedié’fcely downstream of culvert: erosion aggll:?dation ; :

Downstream bankfull widths: 1.) 2) 3) & 4.) 5.) (ft.)
Upstream Downstream In Structure
Dominant bed material
(substrate) at structure 12 3@5 6 UNK 12 3($5 6 UNK NONE IIH\?K@S 6
(use codes below) ‘ )
<1 foot
7 Depth of 1-2feet
Bedrock present yes @ yes Substrate 2 feet
' - UNK N/
Sediment Deposit Type none delta side point |("none> delta side point done’ delta side point
‘ <)mflid-channel Omid-channel mid-channel
Elevation of sediment deposits ) :
is greater than or equal to 2 yes yes @ yes @‘
bankfull elevation
Substrate Throughout?
... = @ : yes (ng
Beaver dam near structure yes yes Bed Material Codes
Distance from structure to dam distance: _—__ (ft.) distance: _____ (ft.) | 1 _pedrock
Hard bank armoring intact fmlnn@ intact failing(none’ | 5 _ poulder
UNK UNK 3 - cobble

Bank erosion high none @ low none 4 — gravel
Stream bank scour causin 5 - sand
g @ulvert u]vert 6 — silt/clay

undermining around/under

structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes
. LEFT RIGHT LEFT RIGHT

tl‘;cmg. downstream) C - coniferous forest

ominant vegetation . D - deciduous forest
type (use codes to the right) g § 6 ? M - mixed forest
Does a band of S - shrub/sapling
shrub/forest vegetation H - herbaceous/grass

that is at least 50" wide - B - bare
start within 25’ of yes yes yes @; yes @ R - road embankment

structure and extend
500’ or more
up/downstream?




PN

Road-killed wildlife species: , @
within % mile of
structure (circle none or list

species)
Wildlife sign and _Outside Structure ‘ Inside Structure
species observed near specie{ (none)) sign specie{(none)) sign

(up/downstream) and
inside structure

(circle none or list species

and sign types)

-
Spatial data collected with GPS: @ no Comments/Drawings:

Photos taken: @ no — CULVEET TSy 7105 Frean
Please fill out photo log below ')71 - Ai? G TS Vewathe QLTPEE

W{fﬁ"ﬂd 2 WA‘T C> ‘??Q)?:)S IS &J&b

— (A e T > Tl - Mo
(o1 1% 'f)QB oI pot- @urre & BT Ué:mﬂuézéw O - \b/g PIUNTN
A>T B TRERENTEY - ﬁ%f 2 Devpis GBS7
Folder Name: Structure Inlet Structure Ouflet Above Structure
Photo View - Upstream Qé} &5 3"' O 295 D) / O plt-d 3 I:l
Photo View - Downstream vl “T 0O RS ":{* O rIG5 L O

Record the file name for each photo taken in the appropriate box

(2 X4

Crossing Dimensions

@

A
ERliptical Culvert
Round Culvert
> @ P
3.
A 4
Box Culvert

Embedded Round Culvert Embedded Elliptical Culvert




Crossing Type (from above): 01.04. 03.04. Os. OFord

® © G)

Upstream Dimensions (ft.) <, “”3’( < ol

Downstream Dimensions (ft.) L X \ < q7

/
- Length of stream through crossing (ft.): [@@
Crossing Slope (%): Z | ) s :

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream. ‘

Culvert Cell 2 of
Crossing Type (fromabove): L1 1. [J 2. [13.J 4. Us.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): U102.03.04. Us.

® | © ©)

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
- Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): 1. 02 0304, Us.

® o | ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




™

Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Halls <20 P
H3,S 64305 N
i ANSEE 1L e

e

@sﬂ gravel trail
railroad

new old eroding
collapsing  (rusfed)

unusually low @

higher than average

> S

Concrete
Plastic-Corrugated
Plastic-Smooth

Tank
Stn —

Steel Smooth
Aluminum-Corrugated
Other:

flood conditions

Geomorphic and Fish Passage Data

General —

Floodplain filled by roadway approaches: entirely (>, of floodplain) partially (/, - % of floodplain) __not significant
Structure within % mile downstream of a signific eper-segm f stream: yes unsure
Culvert slope as compared with the channel slope is:  higher ower aboutthesame
Water depth in the crossing matches that of stream: no (significantly deeper) nG(Eignificantl oW
Water velocity in crossing matches that of stream: {2:5 no (significantly faster) no (s1gmﬁcantly slower)

Upstream
w t wood & sediment

deformation of culvert none other:

Structure opening partially obstructed by (circle all that apply): wood

Steep riffle present immediately upstream of structure: _yes
If channel avulses, stream will:  cross road follow road cross and follow road  unsure
Estimated distance avulsion would follow road: (ft.)

Angle of stream flow approaching structure: @@4? -90") mild bend (5°-45°)

naturallv straight channelized straight
Evidence of streambed erosion or aggradation immediately upstream of culvert:

Culvert inlet: grade) cascade freefall
Upstream bank idths: 1.) A 2.) q’ 3) { 4.) j’ (ft.)

Reference bankfull widths: 1.)__ \\ 2) \OI 3. Qi 4.) 5. (ft.)

i



cengel
Oval

cengel
Line

cengel
Line


Downstream

Water depth in culvert (at outlet): __ . B 0.0 ft.) ‘
Culvert outlet:  at grade cascade free fall z5 (ft.) Stepped footers: yes @
Outlet drop (invert to water surface): d .0 ft.

Pool present immediately downstream of structure:  yes

Pool depth at point of streamflow entry: _ (ft.)

—

Maximum pool depth:

(0.0 feet)

Hydraulic control type:  bedrock

Downstream bank heights are substantially higher than u@n
gravel

Distance from downstream end of culvert to hydraulic conifol:

boulders cobble

sand _ wood

bank heights:  yes @

other:
(ft.)

Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion éggra‘datlfo@ none
Downstream bankfull widths: 1) 13 2) X 3) 4.) 5.) (ft.)
Upstream Downstream In Structure

Dominant bed material

(substrate) at structure 12 3%)6 UNK 12 36 UNK NONE Iljl\?KS@s 6
(use codes below)

' < 1 foot
Bedrock present yes yes gfg)st 3;2 . @i;f::t

UNK N/A
Sediment Deposit Type ( Doie delta side point | hond delta side point noné delta §ide point
mid-channel mid-channel " mid-channel
Elevation of sediment deposits
is greater than or equal to 2 ye yes @ yes (@
bankfull elevation ~
ut?

Substrate-Througho
ye 0

Beaver dam near structure yes @ yes no_. " Bed Material Codes
Distance from structure to dam distance: (ft.) distance: (ft.) 1 — bedrock
. TN VN B i TP p)
Hard bank armoring Intact @;g)\ﬂ?f‘ie || Intact %‘;‘ﬁg @one D 3 _ poulder
3 — cobble
Bank erosion high ’low none low none 4 - gravel
Stream bank scour causing Oc ™ 5 - sand
none culvert ) culvert :
undermining around/under ) ) 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RI GHT Codes

facing downstream)

C - coniferous forest

Dominant vegetation
type (use codes to the right)

5

S

<

.

D - deciduous forest
M — mixed forest

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

ves (@)

- )

yes @)

S - shrub/sapling

H - herbaceous/grass
B —bare

R - road embankment




Road-killed wildlife
within ¥4 mile of

structure (circle none or list
species)

species:

one |

Wildlife sign and

_Outside Structure

Ips‘ -Structure

species observed near species (none) sign species((none sign
pecie g P g

(up/downstream) and

inside structure

(circle none or list species

and sign types)

Spatial data collected with GPS: Q}y/ no Comments/Drawmgs

Photos taken:
Please fill out photo log below

- Yomp %{W @& ouk [ &

Folder Name: Structuré Inlet Structure Outlet Above Structure
Photo View - Upstream 29us O] ZINb O 2343 O
Photo View - Downstream 29y O s O a9 L O

| Record the file name for each photo taken in the appropriate box

Crossing Dimensions

Round Culvert

3.

h 4

Embedded Round Culvert

Box Culvert

Elliptical Culvert

‘Embedded Eliptical Culvert




Crossing Type (from above): [] 1. [J 2. [1 3. [1 4. [15. [JFord

® © ©
Upstream Dimensions (ft.) i R ~1- =
Downstream Dimensions (ft.) -+ A ) -’ S
5q

Length of stream through crossing (ft.):

Crossing Slope (%): L9

Note: When inventorying multiple culverts, label left culvert 1 and go in 1ncreasmg order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of

Crossing Type (from above): [1 1. [J 2. [13.[14. [5.

®/’"“

Upstream Dimensions (ft.)

X7

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 3 of

Crossing Type (from above): [1 1. [12.[13.[J4. [15.

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of

Crossing Type (from above): U102 03.04. (s,

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown []

(e N L Bl

Ha))v H3SP

G A4 Y2, Slcs

Y37

— vz Y

MOL—(_ Dlach bk

YN M‘J‘Qﬁé’ﬁ" aviied

railroad

{gg@d gravel trail

new old
collapsing

Concrete
Plastic-Corrugated
Plastic-Smooth

Tank

Steel-Smooth
Aluminum-Corrugated

Other: flood conditions

higher than average

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approacheg«~entirely (> %, of floodp?
Structure within % mile downstream of a Sigmif] ty-ste
Culvert slope as compared with the channel slope is:
Water depth in the crossing matches that of stream:
Water velocity in crossing matches that of stream:

] e aryer-

about the same

J no (significan
y no (significantly faster) no (significantly slower)

gin)  partially '/, - % of floodplain) _not significant
egment of stream: yes no unsure

y deeper) no (significantly shallower)

Upstream

Structure opening partially obstructed by (circle all that apply): wood sediment  wood & sediment
deformation of culvert @ other:

Steep riffle present immediately upstream of structure: yes @

If channel avulses, stream will: follow rogd cross and follow road  unsure
Estimated distance avulsion wo road: (ft.)

Angle of stream flow approaching structure: ~ sharp bend .(45°-90°)  mild bend (5°-45°)

__naturally straight annelized straight
Evidence of streambeterosion or aggradation immediately upstream of cul .erosion adation
Culvert inlet: 4t gradé cascade - free fall r ; 6 :
Upstream bankfull widths: 1.)___ <\ = 2)_ O 3) 4.) 5.) ﬂ (ft.)
(ft.)

Reference bankfull widths: 1.) 1} 2.) s 3) 4) 5.)




Downstream

‘Water depth in culvert (at outlet): O A (0.0 ft.)
Culvert outlet: at grade\ cascade freefall backwatered (ft.) Stepped footers: yes @

Outlet drop (invert to water surface): o) (0.0 ft.)
Pool present immediately downstream of structure:  yes @
Pool depth at point of streamflow entry: O (ft.)
Maximum pool depth: 0 (0.0 feet)

Downstream bank heights are substantially higher th

Hydraulic control type: bedrock boulders dobbje gravel sand wood other:
Distance from downstream end of culvert to hydratulic control: L% (ft.)
Evidence of streambed erosion or aggradation immediately downstregm of culvert %grosmn aggradation @
Downstream bankfull widths: 1.) % 2.) ﬂ/ 3) %ﬂ (ft.)

gn upstream bank heights:  yes

Upstream Downstream In Structure

Dominant bed material
(substrate) at structure 12 3@5 6 UNK 12 3@5 6 UNK

(use codes below)

NONE 123856

UNK
& Lioet
y p Depth of 1-2feet
Bedrock present yes yes Substrate >2 feet

UNK N/A
Sediment Deposit Type nonéy delta side point @delta side point ﬁ delta side point
mid-channel mid-channel mid-channel
Elevation of sediment deposits 2

is greater than or equal to 14 yes yes fno yes (;o
g q

bankfull elevation

yes (no)

Beaver dam near structure

; . . yescnd Bed Materlal Codes

Distance from structure to dam | distance: __ (ft.) | distance: ___ (ft) | 1 _ pedrock

. intact failing Gone | intact failingCnone — 5 _ poulder
Hard bank armoring UNK UNK i 3 cobble

" g
Bank erosion high (Tow) none high low/” noné} 4 - gravel
: g 5 - sand
Stream bank scour causing e =) '
o nong’ culvert f nonpg,« culvert 6 — silt/cl
undermining around/under {ww’ S sutclay
| structure (cirgc le all that apply) footers wing walls footers wing walls UNK - unknown

Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RIGHT Codes
facing downstream) _ C - coniferous forest
Dominant vegetation I / H y I D - deciduous forest
type (use codes to the right) ! ik J ( M — mixed forest
Does a band of S — shrub/sapling
shrub/forest vegetation H - herbaceous/grass
that is at least 50’ wide e, - . B - bare
start within 25” of s (yég o {yes no yes{ n?D yes ffgg;} R ~ road embankment
structure and extend B
500’ or more
up/downstream?




Crossing Type (from above): [1 1. [f2. [13. [J 4. 5. UFord

Upstream Dimensions (ft.) i, 2 < b
Downstream Dimensions (ft.) Z) .9 2.6
Length of stream through crossing (ft.): g5

Crossing Slope (%): Q\ 1o

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (from above): L1 1. 2. 1J3. 4. LIs.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): O102.03.04. Us.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): [] 1. [J 2. [13.[14. [Js5.

® | © ®)

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

4




Road-killed wildlife species: @
within ¥ mile of
structure (circle none or list

species)
Wildlife sign and Outside Structure Inside Structure
species observed near species Goﬁéﬂ sign species (none) sign

(up/downstream) and
inside structure

(circle none or list species

and sign types)

Pan
Spatial data collected with GPS: ):95/ no Comments/Drawings:

Photos taken: yes/ no
Please fill out photo log below

Folder Name: Structure Inlet Structure Outlet Above Structure

Photo View - Upstream T < P ) “4 0 5203 Qg |

Photo View - Downstream I O 299 (O 220 m
[

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

1.
A
‘ Elliptical Culvert
Round Culvert
' = @ >
3.
Y
Box Culvert

. o o o e e o o oo o

Ser
i
e A

Embedded Round Culvert Embedded Elliptical Culvert




Clilvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown [

Ha| 15

435S bb2227

Cpgyéa gravel trail

railroad

new @ eroding
collapsing  rusted

oncrete <)
Plastic-Corrugated yes @
Plastic-Smooth

Tank

Stone unusually low ty;ltaﬂﬁw
Steel-Corrugated

Steel-Smooth higher than average

Aluminum-Corrugated

Other: flood conditions

Geomorphic and Fish Passage Data

General

~—

Floodplain filled by roadway approaches: eff
Structure within % mile downstream of a sig
Culvert slope as compared with the channel slope is: __higher

ely (> ¥, of floodp] » partially (Y, - % of ﬂoodplaiwot significant
teeper segment.0f stream: yes { nod  unsure
about the same

~| Water depth in the crossing matches that of stream: no (signiﬁcly deeper) no (significantly shallower)
~| Water velocity in crossing matches that of stream: yes no (significantly faster)

Upstream
Structure opening partially obstructed by (circle all that apply): wood sediment

Steep riffle present immediately upstreame.of,

If channel avulses, stream will: {ross road ) follow road foss and follow road  unsure

Estimated distance avulsion would Tollow toad: (ft.)

Angle of stream flow approaching structure: ~ sharp bend (45°-90")  mild bend (5° - 45°)
naturally straight ¢ channelized straigh

Evidence of streambed erosion or aggradation immediately upstream of CulVert=erosion=gg

Culvert inlet: ¢atgradp cascade free fall

Upstream bankfer widths: 1) \0 2. K 3) Pg 4.) “9 5) Y (ft.)

U

Reference bankfull widths: 1.) 1\ 2) 1’ 3y 9 4) XS  5)_ xS (ft.)

1




Downstream

Water depth in culvert (at outlet): O : ﬁ“ 0.0 f¢.)

Culvert outlet:  at grade cascade freefall backwatere ' (ft.) Stepped footers: yes

Outlet drop (invert to water surface): o 0.0 £t.)

Pool present immediately downstream of structure: @ no

Pool depth at point of streamflow entry: 0.5 (ft.)

Maximum pool depth: e (0.0 feet)

Downstream bank heights are substantially higher than upstr: bank heights:  yes @

Hydraulic control type: bedrock boulders cobble sand wood other:

Distance from downstream end of culvert to hydraulic control: 15 (ft.) I

Evidence of streambed erosion or aggradatlon immediate ,ﬁiownstream of culvert: erosion aggradation &am_ne :}

Downstream bankfull widths: % 2) 4) | 0 5) (ft.)
Upstream Downstream In Structure

Dominant bed material

(substrate) at structure 123486 UNK 1234 @6 UNK NONE IIJD?KS 4@6
(use codes below)
< 1foot )

» Depth of ~2fee

Bedrock present yes @ yes @ Sulfstrate 2 feet
UNK N/A
Sediment Deposit Type none delta @point none delta s1d@ @e delta side point
mid-channel mid-chan mid-channel

Elevation of sediment deposits

is greater than or equal to 2 yes @ yes @ yes @

bankfull elevation

Substrate Throughout?

yes m

ﬁeéver dam near struc urc yes " Bed Material%fdes
Distance from structure to dam distance: _____ (ft.) distance: " (ft.) |1 _ pedrock
Hard bank armoring intact fl'?ll\lllll(lg intact failing) none | 5 _ youider

3 — cobble
Bank erosion high low m high low none ) 4 — gravel
Stream bank scour causing N - - S —sand

opé culvert ong' culvert :
undermining around/under Q,n% ) i 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes
. LEFT RIGHT LEFT RIGHT

facing downstream) C - coniferous forest
Dominant vegetation 6 N\\ < D - deciduous forest
type (use codes to the right) 2 M M — mixed forest
Does a band of S — shrub/sapling
shrub/forest vegetation . ot M H - herbaceous/grass
that is at least 50 wide . L7 e B - bare
start within 25’ of yes @ @ no yes @ no | R ~road embankment
structure and extend
500’ or more
up/downstream?




Road-killed wildlife species: none
within %4 mile of AL

structure (circle none or list
species)

Wildlife sign and Outside Structure Inside Structure

species observed near species (none) sign species (none) sign

(up/downstream) and
inside structure NOoN A yNg

(circle none or list species

and sign types)

Spatial data collected with GPS: no Comments/Drawings:

Photos taken: yes) no
Please fill out photo log below

- o Wﬁk‘%g%“iﬁ}'{ d ’CDH o F «%:550(;:’
~ g el A jg@ J < L&lz/gﬁ{;;

Tdemp. B immed Eitety, )

Ouitlet is full of sediment

Folder Name: Structure Inlet Structure Qutlet Above Structure

Photo View - Upstream Q\%ﬂ D ] 139\ | 2.9 “%% O

Photo View - Downstream 9%%0‘; O] 2495 N 213 Qf[r |
Record the file name for each photo taken in the appropriate box 2L 4977/

5

e

Crossing Dimensions
1. Q | 2.
@ @

Elliptical Culvert

Round Culvert @

3.

v
Box Culvert

Embedded Round Culvert



cengel
Text Box
Outlet is full of sediment


Crossing Type (from abolve): E(l (2. 003. 04, U5, UFord

@ ® ©~@

Upstream Dimensions (ft.) | 2,35 R
Downstream Dimensions.(ft.) 2 i o

Length of stream through crossing (ft.): \ 0 9“
Crossing Slope (%):___< | :/a

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

§

Culvert Cell 2 of Q
Crossing Type (from above): % 1. 2 03 04, Os.

(T,
NE ® © ®

Upstream Dimensions (ft.) %, b <
Downstream Dimensions (ft.) Py % "’2

Length of stream through crossing (ft.): 1O 2/
Crossing Slope (%): “\%]e

Culvert Cell 3 of ‘
Crossing Type (from above): U002 0304, Os.

® © )

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): 102034 Os.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

A

Unknown

CE, AM D [Bee

Ffps

H3Z <sbs 343 A

Tetur 2 Coveret 3.4 3 5 Y152

Mor e Y
Cpaved _gravel trail
e R T 3

railroad”

new old erodmg

( s T collapsing {;:ﬁlsted)

Concrete
Plastic-Corrugated
Plastic-Smooth

yes ) no

Tank
tone

unusually low { typical low

higher than average

Aluminum-Corrugated

Other: flood conditions

ot

Geomorp' hic and Fish Passage Data

‘ General

-| Floodplain filled by roadway approaches: entirely (> %, of floodplain) /4 - % of floodplain) not significant
Structure within %5 mile downstream of a significantly steeper segme -af stream: yes (@0  unsure
WJIXSLF slope as compared with the channel slope is:  higher , ) about the same

N [€pth in the crossing matches that of stream: no (sxgmficantly deeper).—no
Water Velocitnin crossing matches that of stream: mno (significantly faster) no " icantly siower)
Upstream ' e

| Structure opening partially obstructed by (circle all that apply): wood  sediment wood & sediment
deformatlon of culvert other:

Steep riffle present immediately upstream of structure: yes :

.| If channel avulses, stream will: cross road ollow roa cross and follow road unsure
Estimated distance avulsion would follow road: Sop + (ft.)

| Angle of stream flow approaching structure:  sharp bend (45°-90°)  mild bend (5° - 45°)

:  naturally straight channehzed stralaht
1ce of streambed erosion or aggradation immediately upstream of culve smn aggradation Q

({ Byide
il Qulveft inlet: e cascade  free fall 7 1y L
&1 Ufﬁtream bankfull widths: 1.) %“‘}‘ 2) _i*5 3)__ ] 4.) % 5)___ (ft)

Reference bankfull widths: 1)1 | 2) %, L_ 3) _~ n_¥ 2 5 44
, L ,
W%W'flfﬁ‘ﬁbv«vﬂfﬁﬁ o

2 er +ed o ?er

lo ’ e  or  Covertr  TAE]




Downstream

A

Il

A

{

L

eal

Water depth in culvert (at outlet): Oz 0.0 ft.)
T Culvert outlet: atgrade cascade free fall (ft.) Stepped footers: yes no

Outlet drop (invert to water surface): ____[.© 0.0 ft.)

Pool present immediately downstream of structure: (Je® no
L Pool depth at point of streamflow entry: 0.5 @)

Maximum pool depth: __ (.5 (0.0 feet) :
- Downstream bank heights are substantiall;;;l:igher than upstream bank heights:  yes

ydraulic control type: bedrock b cobble gravel sand wood other:
{"Distance from downstream end of culvert to hydraulic control: O (ft.) o
P vidence of streambed erosion or aggradation immedjagely downstream of culvert: erosion aggradation 1@:
CPownstream bankfull widths: 1.) 2.) J%é 3) ~_ 4. ‘{% 5.) (, (ft.)
Upstream Downstream In Structure

Dominant bed material
(substrate) at structure

12 3 436 UNK

12 3(4)5 6 UNK

NONE 1 2 3(95 6

mid-channel

(use codes below) UNK
' -2leet
Bedrock present yes yes 52 feet
— UNK N/A
Sediment Deposit Type nong delta side point g;@ﬂ delta side point /one) delta side point

mid-channel

mid-channel

Elevation of sediment deposits
is greater than or equal to V2

bankfull elevation

s @)

yes (70

Substrate Throughout?

facing downstream)

- - {yes )no
eaver dam near structure yes {ﬁo yes Bed Material Codes
Distance from structure to dam distance:” ___ (ft.) | distance: ®t) |1 _bedrock
- VST ~ Y e
Hard bank armoring intact %lplll[l;g@w/ /intac f[‘z;;\llllr;g none | 5 _ poulder
7 3 - cobble
Bank erosion “high (@ none hig -none 4 — gravel
Stream bank scour causing . e S —sand
¢ culvert ulvert :

undermining around/under . 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RIGHT Codes

C ~ coniferous forest

Dominant vegetation
type (use codes to the right)

M

]

12

D - deciduous forest
M ~ mixed forest

Does a band of
shrub/forest vegetation
that is at least 50° wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

no

- ®

S — shrub/sapling

H - herbaceous/grass
B - bare

R - road embankment




G

Road-killed wildlife species: ' none |/

within % mile of N / A (mone

structure (circle none or list

species)

Wildlife sign and Outside Structure - Inside Structure
species observed near speciesg(n/oﬂe)) sign species (none) sign

(up/downstream) and
inside structure

(circle none or list species

and sign types)

Spatial data collected with GPS: (ye9 no Comments/Drawings:

Photos taken: @ no - iy, ’%ﬁfbfv\ ' uﬁﬂi\f\ffj o &t ,° I

Please fill out photo log below

Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream e 0 A2 L [ 2RO 0O
Photo View - Downstream ANRBO O é}i%} Y O o ]

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

2.
A ,
Elliptical Culvert
Round Culvert
wi @ ~P»
3.
Box Culvert
5.
4.

Embedded Round Cualvert




Ut
/M v %N“_"v‘“’"“’*“!’m-‘l’m:m casirmisinsrioe i
,// X

P

-

Crossing Type (from above): E(l 2. 03.04. 05, [Ford

®

Upstream Dimensions (ft.) 23 (3
Downstream Dimensions (ft.) A 5 3
Lengthrof-strea m through crossm}g (ft.): [70
'_/ « PR - ). MW‘ZMM‘W“MMMM‘W{W,“r»-‘j»

B -
oo

mﬂNete*-Whemnven"t’o”f}?“ g multlple culvercs label left culvert 1 and go in increasing order from left to nght from
downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (from above): L1 1. [12.[13. (4. [s5.

® © ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 3 of _
Crossing Type (from above): [1 1. [J 2. [13. ] 4. [Js.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 4 of _
Crossing Type (from above): [] 1. [] 2. [J3.[]4. [J5.

® ® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown []

(5, WM Puc[BeE Hajis (2%

qu%% WS B 650y

- HB BRL

ANNT‘? ﬂz;wﬁ lovgr. Cownr

(@gravel trail

railroad

A NTS

collapsing  rusted

new old Q@ing‘\

Concrete
Plastic-Corrugated
Plastic-Smooth

yes o)

Tank
Stone
Steel-Corrugated
Steel-Smooth
Aluminum-Corrugated
Other:

unusually low (typical low

higher than average

flood conditions

N’

Geomorphic and Fish Passage Data

General :

Floodplain filled by roadway approaches: enfirely (> :f;m;plain) partially (/, - % of floedplain) _not significant
Structure within 3 mile downstream of a sigiiificantly steeper segment of stream: yes 0 unsure
Culvert slope as compared with the channel slope is:  higher lower aboutthe same

‘Water depth in the crossing matches that of stream: yes no (significantly deeper) no (significantly shallower)

Water velocity in crossing matches that of stream: yes no (significantly Taster) no (significantly slower)
Upstream : :

Structure opening partially obstructed by (circle all that apply): wood

v
deformation of culvert

a
Steep riffle present immediately upstreansf structure: yes (;;(\x/
If channel avulses, stream will: €gossroad follow road  cross and follow road  unsure
Estimated distance avulsion would follow road: ft)

Angle of stream flow approaching structure:  sharp bend 45°-90°)  mild bend (5° - 45°)

: _ naturally straight annelized straight
Evidence of streambed erosion or aggradation immediately upstream of culvert: i none
Culvert inlet: at grade cascade free fall Vo  Srer®  DakrAMCE

Upstream bankfull widths: 1.) b 2.) iq 3) 4)_"° VEXT 5) CHodRT (g4

Co¥blts Ne 45t
¢ %tg?mcw

Q

Reference bankfull widths: 1.)_ |\ 2.) L b 30\, 4) | %" 5)_ 1< (ft)

1




Downstream

Water depth in culvert (at outlet):
cascade
Outlet drop (invert to water surface):

Culvert outlet:  at grade

0L

free fall
D

Pool present immediately downstream of structure: no

o atered Y% (ft.) Stepped footers: yes@

0.0 ft.)

Pool depth at point of streamflow entry: é \ (ft.)
Maximum pool depth: ,?) (0.0 feet)
Downstream bank heights are substantially higher than upstream bank heights:  yes @
Hydraulic control type: bedrock b cobble gravel sand wood other:
Distance from downstream end of culvert to hydraulic control: i "3~ (ft.) :
Evidence of streambed erosion or aggraflatlon 1mmed73te /y downstream of culvert: erosion G ggradation’ none
Downstream bankfull widths: 1.)_ [[; 4)_ /2~ 5) | (ft.)
Upstream Downstream In Structure
Dominant bed material
(substrate) at structure 12 3@5 6 UNK 12 3@ 5 6 UNK o (ln\?KS 156
(use codes below)
<1 foot
Depth of 1-2feet
Bedrock present yes [@ yes Substrate >2 feef—
™ ' P UNK N/A
Sediment Deposit Type @é delta side point | (non€ delta side point delta side poinf
mid-channel mid-channel mid-channel
Elevation of sediment deposits ‘
is greater than or equal to %2 yes @ yes @ yes @
bankfull elevation '
Substrate Throughout?
, . yes fro>
e’
eaver dam near structure yes w yes ( Bed Material Codes
Distance from structure to dam distance;______ (ft.) distance: _____ (ft.) 1 — bedrock
Hard bank armoring intact failing none intact failing (N6ne 2 _ boulder
Ul\{K UNK - 3 —cobble
Bank erosion high \low; none high low @ 4 — gravel
Stream bank scour causing Grond ’ S - sand
none cul one culvert :
undermining around/under - ) 6 — silt/clay
structure (circle all that apply) footers Wing wa footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RIGHT Codes
facing downstream) C - coniferous forest

Dominant vegetation
type (use codes to the right)

D,

5 19

D - deciduous forest
M -~ mixed forest

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

yes @

I

7N

S — shrub/sapling

H - herbaceous/grass
B - bare

R - road embankment




Road-killed wildlife species: none

within % mile of
structure (circle none or list

species)
Wil(!life sign and Outside Structure . Inside Structure
species observed near species (none) sign species (none) sign

(up/downstream) and
inside structure

(circle none or list species

and sign types)

Pan N .
Spatial data collected with GPS: @ no Comments/Drawings:

Photos taken: yés no

- N wAﬂ%&&Wﬁﬁy

ooV

Please fill out photo log below v ﬂ! Qw ‘E g }xf g
~ ol e v
— SRoc®r © ¥buot Fuei)
AN putne
Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream 264% O Zod“ O zeau b O
Photo View - Downstream 2847 [ A SN 0 CEU L O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions

@

\ 4
Box Culvert

Elliptical Culvert

Embedded Round Culvert




Crossing Type (from above): 1. 02, Q/Zi. [14. U5. UFord

®

Upstream Dimensions (ft.)

i’{c&

G|

Downstream Dimensions (ft.)

o !

Length of stream through crossing (ft.):

)

4

4o
ko,

Crossing Slope (%):

Note: When inventorying multiple culverts, 1abel left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of

Crossing Type (from above): 1. 0203 04 Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 3 of

Crossing Type (from above): 0102 03 04 Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of

Crossing Type (from above): U2 0304 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

- Crossing Slope (%):




Culvert Assessment Field Form - Geomorphic & Habitat Parameters

Unknown [

-
\&f‘
>
S
7
3
+
™~

Vndond” %mg@y¢f#

Moz -4

Q’Q) gravel trail

oad

Aﬂnﬁijwjio%
0

new
collapsing

Concrete
Plastic-Corrugated
Plastic-Smooth

eroding
r

A
ok

Tank
Stne L

Steel-mth
Aluminum-Corrugated
Other:

ik \ A\\,
unusually low @>

higher than average

flood conditions

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches:
Structure within ¥ mile downstream of a si Steeper segment of stream: yes "o
Culvert slope as compared with the channel slope is:  higher ~ _dower>  about the same

hin) parhally (M4 - % of floodplam) _.hot significant

unsure

Water depth in the crossing matches that of stream: yes no (significantly deeper)
Water velocity in crossing matches that of stream: yes no (significantly faster)
Upstream

Structure opening partially obstructed by (circle all that apply):

deformatlon of culvert none other:

Steep riffle present 1mmed1ately upstre m of structure: yes ,
If channel avulses, stream will: ¢ £ followroad  cross and follow road unsure
Estimated distance avulsion would follow road: ft.)

Angle of stream flow approaching structure:  sharp bend (45°-90°) i

naturally straight channelized straight

Culvert inlet:  at grade free fall
Upstream bankfull widths: 1.)_1 % 2. BL/f 3.) 15 4)__ 17+ 5)

sediment wood & sediment

Evidence of streambed erosion or aggradation immediately upstream of culvert: erosion aggradation (u

(B

(ft.)

Reference bankfull widths: 1.)_ \ 2) ik 3. A 4) | & 5.)

=

(ft.)



cengel
Oval

cengel
Line

cengel
Line


Downstream
Water depth in culvert (at outlet): Q % 0.0 ft.)
Culvert outlet: atgrade cascade {reefall backwatered _ (ft.) Stepped footers: yes @
Outlet drop (invert to water surface): O. s .0 ft.)
Pool present immediately downstream of structure: &% no
Pool depth at point of streamflow entry: .L} (ft.)
Maximum pool depth: . "; (0.0 feet)
Downstream bank heights are substantiall higher than upstream bank heights: @ no
Hydraulic control type:  bedrock -@ s cobble gravel sand wood other:
Distance from downstream end of culvert to hydraulic control: (ft.)
Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradatmn @
Downstream bankfull widths: 1.)_ 1) 2) 1Y 3 4.) 5.) (ft.)
& 0Ny ned TN proe jyIASGrenanTs (| rianyDY
Upstream Downstream In Structure
Dominant bed material
(substrate) at structure 123 5 6 UNK 12 3@ 5 6 UNK ( %}1\?1(3 456
(use codes below)
< 1 foot
A Depth of 1-2feet
Bedrock present yes yes @ SutI:s trate 2 feet
-~ UNK  N/A
Sediment Deposit Type delta side point | nope delta side point nong delta side point
mid-channel mid-channel - mid-channel
Elevation of sediment deposits o/
is greater than or equal to Y2 yes (l;),./? yes @ yes @
bankfull elevation ~
Substrate Throughout?
, yes ',w?;
Beaver dam near structure yes (o’ yes o Bed Material Codes
Distance from structure to dam distance: (ft.) distance: ®t) |1 _bedrock
Hard bank armoring intact %@none intact ’fl‘%l;lx(ig none |5 _poulder
3 3 —cobble
Bank erosion (/ low none high @ none 4 — gravel
Stam bank scor canng sone ctiver fro) |6 siveiy
g around/under .
structure (circle all that apply) footers alJs 32| footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined Codes
facing downstream) LEFT RIGHT LEFT RIGHT C - coniferous forest
Dominant vegetation % ﬁ D — deciduous forest
type (use codes to the right) K y% M — mixed forest
Does a band of - S — shrub/sapling
shrub/forest vegetation H - herbaceous/grass
that is at least 50° wide . | B —bare
start within 25° of yes @ yes @ yes @ yes @ R - road embankment
structure and extend L ‘ |
500’ or more
up/downstream?
2




Road-killed wildlife
within ¥4 mile of

structure (circle none or list
species)

species:

A)émwmw

none

Wil@life sign and Outside Structure Inside Structure
species observed near species (none) sign species (none) sign
(up/downstream) and N
inside structure 4 M E i
(circle none or list species
and sign types)
N
Spatial data collected with GPS: (@55/ no Comments/Drawings:

Photos taken:
| Please fill out photo log below

t Folder Name:

Ellost

e tort O CoutTU Uzt sy

Structure Qutlet

Structure Inlet Above Structure
Photo View - Upstream AT 0O AE Y O 73 2N O
Photo View - Downstream AZFE9 0O gAMb O A XL A O

Record the file name for each photo taken in the appropriate box

Crossing Dimensions
/7 % o
“ f ._

1.

Round Cu])igng%

RS

A 4

Embedded Round Culvert

Box Culvert

Eltiptical Culvert




Crossing Type (from above): KD 2. B{;D 4. [Js.

[ IFord
Upstream Dimensions (ft.) i 4 )
Downstream Dimensions (ft.) ' Y SaH

200"

Length of stream through crossing (ft.):
Crossing Slope (%): C-5 7

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of :
Crossing Type (from above): U102 0304 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

 Length of stream through crossing (ft.):

Crossing Slope (% ):

Culvert Cell 3 of
Crossing Type (from above): 1. 02 03.04. Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of _
Crossing Type (from above): 010203 04 Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




Culvert Assessment Field Form - Geomorphic & Habitat Parameters °

Unknown ]

/ﬂrm (S BCe/pi

Ha)e o

L!gegwﬁ( 2‘24';

SN

/?‘ = %o A W

Blatk B

railroad

ved/ gravel trail

wéw.) old  eroding
collapsing  rusted

Plastlc-Smooth i

Tank
Stone
Steel-Corrugated
Steel-Smooth
Aluminum-Corrugated
Other:

unusually low

flood conditions

higher than average

Geomorphic and Fish Passage Data

General

Floodplain filled by roadway approaches: entlrely (> 3/4 of ﬂoodplam)) ‘
Structure within % mile downstream of a significantly Steeper se¢

Culvert slope as compared with the channel slope is:  higher about the same
Water depth in the crossing matches that of stream: yes no (significantly deeper) n

Water velocity in crossing matches that of stream: yes pﬁ““(sngmﬁcantly faster) no (s1gtls]ower)

partlally (‘/4 - % o;t;:d;)ﬁnn) not significant
ersegment of Stream:———yes | o) unsure

lglﬁCantl s s A‘v ‘

Upstream
Structure opening partially obstructed by (circle all that apply): wood sediment  wood & sediment
deformation of culvert gonei other:

Steep riffle present immediately upstream of structure: yes @
If channel avulses, stream will: cross read w-road ross and follow road  unsure

Estimated distance avulsion would follow road® YYD (ft)
Angle of stream flow approaching structure: sharp bend (45°-90°  mild bend (5°- 45°)

channelized straight

Evidence of streambed erosmn or aggradation 1mmed1ately pstream of culvert: erosion aggradation x@

Culvert inlet: 4t gr: cascade free fall
Upstream bankfull widths: 1.) \1% 20\ 3) PO = I (t.)
Reference bankfull widths: 1.) W\ 2)_\b 3) VWb 4y LS 5y VST ()

1




Downstream
Water depth in culvert (at outlet):

| O o
free fall bg%ed _%ij(ft.) Stepped footers: yes 1@

Culvert outlet: atgrade cascade
Outlet drop (invert to water surface): 4 0.0 ft.)
Pool present immediately downstream of structure: no
Pool depth at point of streamflow entxy: (ft.)
Maximum pool depth: ] (0.0 feet)
Downstream bank heights are substantially higher upstream bank heights:  yes 1@
Hydraulic control type:  bedrock boulders @:& gravel sand wood other:
Distance from downstream end of culvert to hydratlic control: ! (ft.)
Evidence of streambed erosion or aggradation immediately downstream of culvert: aggradation none
Downstream bankfull widths: 1.) Z’) 2. VS 3\ 4y e 5 19 @
_ Upstream Downstream In Structure
Dominant bed material
(substrate) at structure 1 2@ 456 UNK 12 3@5 6 UNK 0 ‘IJI\?Ks 456
(use codes below)
<1 foot
Bedrock present - yes yes é)u e]fs ttl;a(g i22£:§:
- UNK (NIA/
Sediment Deposit Type l@ﬁelta side point ngje)delta side point non¢ delta side point

mid-channel mid-channel

~ mid-channel

Elevation of sediment deposits
is greater than or equal to %2
bankfull elevation_

yes

yes | -

N

Substrate Throughout?
yes{’é

Beaver dam near structure yes Jo-—; yes ﬂ' Bed Material Codes
Distance from structure to dam | distance: __—_ (ft.) distance; ®t) | 1 - bedrock
Hard bank armoring @thgﬁg none intact %1%112) none |3 _poulder

3 — cobble
Bank erosion high low@) high \low/ none 4 — gravel
Stream bank scour causing @ P S —sand

e culvert { >culvert :

undermining around/under . 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RIGHT Codes

facing downstream)

C - coniferous forest

Dominant vegetation
type (use codes to the right)

-t J+ S H

D - deciduous forest
M - mixed forest

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

@ no yes @

Z

P

S — shrub/sapling

H - herbaceous/grass
B - bare

R - road embankment

%




Crossing Type (from above): D{:D 2. 3. 04, s, UFord

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

X

0.9
4

O\
A

Length of stream through crossing (ft.):

Crossing Slope (%): PNUN

v

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Culvert Cell 2 of
Crossing Type (frbm above: L1 1. LJ 2. 00 3. 004. Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slqpe (%):

Culvert Cell3of
Crossing Type (from above): U102 0304, Os.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): 1020314 Us.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):

Crossing Slope (%):




Road-killed wildlife species: none
within ¥4 mile of

structure (circle none or list {\J < A ANG X =

species)

Wildlife sign and Outside Structure Inside Structure

Eggf(ilzsw(;lﬁfgﬁ g:zr species (none) sign ~ species (none) sign

. 2ol &2
inside structure (Vo ne A TN
(circle none or list species

and sign types)

e
Spatial data collected with GPS;\‘QQZ no Comments/Drawings:

- . e ey
Photos taken: @; no @ T N N 2eos
Please fill out photo log below , - @@ Rie S zwf M&: WM%W%V
i CF OuvneTq
- Folder Name: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream A9k O 222 0 PV O
Photo View - Downstream 292 5 O AR 2P O D RS 1

Record the file name for each photo taken in the appropriate box

Crossing Bimensions

1. 2.
A » "
Elliptical Culvert
Round Culvert
: n] @ »
3.
A 4
Box Culvert
5.
4.

Embedded Round Culvert




¢ ¥

Culvert Assessment Field Form — Geomorphic & Habitat Parameters

Unknown []

°)/’ [ © A

Y3, LA A

~H 292794

ﬁv\/‘

Blac i Bl

' @9 gravel trail

_—, railroad
new / old eroding
ollapsing  rusted

Plastlc-Smooth )

Tank
Stone
Steel-Corrugated
Steel-Smooth
Aluminum-Corrugated
Other:

unusually low tygcal low

higher than average

flood conditions

Geomorphic and Fish Passa e Data

General

Floodplain filled by roadway approaches: gntirely (> %, of floodplain} partially ('/, - % of floodplain) not significant
Structure within %3 mile downstream of a significantly ste€per segment of stream: \@ no unsure
Culvert slope as compared with the channel slope is:  higher or about the same

Water depth in the crossing matches that of stream: yes no (significa itly deeper) no (sigr ly-shatlow
Water velocity in crossing matches that of stream: yes no gsignificantly faster) \no (significantly slower)
Upstream T—

w

Structure opening part1a11y obstructed by (circle all that apply): wood sediment  wood & sediment
deforma.tion of culvert other:

Steep riffle present immediately upstream of structure: _yes ,

If channel avulses, stream will:  cross road 'M cross and follow road  unsure

Estimated distance avulsion would follow road: \ ()S (ft.)

Angle of stream flow approaching structure:  sharp bend 45°-90°) 1t € °- 45>
naturally straight channelized straight

Evidence of streampbed ion or aggradation immediately upstream of culvert: erosion (aggradatibpn none
Culvert inlet: 4 cascade free fall '

Upstream banl idths: 1.) \‘% 2) ;l/% 3) c’;(,. 4, \0\ 5. )lé (t.)

Reference bankfull widths: 1.) 1} 2) 3l 4) '35 5) VS (ft.)

1




Downstream

Water depth-in culvert (at outlet):
at grade (_cascade
Outlet drop (invert to water surface):
Pool present immediately downstream of structure:
Pool depth at point of streamflow entry: 0.
Maximum pool depth: L

Culvert outlet:

O]

&>

(0.0 feet)

Downstream bank heights are substa
bedrock
Distance from downstream end of culvert-tohydraulic control:

Hydraulic control type:

ially hi

boulders / cobble

her than upstream bank heights:
gravel

no
(ft.)

sand wood

pF

(0.0 ft.)
freefall backwatered __ (ft.) Stepped footers: yes @
Ho” (0.0 ft.)

(369 no

other:
(ft.)

Evidence of streambed erosion or aggradation immediately downstream of culvert: e @\ aggrﬁ?aﬁon none
Downstream bankfull widths: 1.) g~ 2) AN 3) 27 4.) o™ 5y | (ft.)
Upstream Downstream In Structure

Dominant bed material
(substrate) at structure 12 3@5 6 UNK 1 2@ 456 UNK X %}1\?1(3 156
(use codes below)

7 <1 foot

Depth of 1-2feet
Bedrock present yes @ yes Substrate >3 feet
_ UNK N/A)

Sediment Deposit Type none delta point | none delta point @delta side point

mid-channel

mid-chaniel

mid-channel

Elevation of sediment deposits
is greater than or equal to 2
bankfull elevation

yes @)

Substrate Thr hout?
yes n

Beaver dam near structure yes n yes~ ng Bed Material Codes
Distance from structure to dam distance: _ (ft) |- distance: . _®t) |1 _pedrock
Hard bank armoring intact f_&ﬁ#%é none | intact %Nm%g)none 2 — boulder

3 - cobble
Bank erosion high low (1:0\ne> high (ow-J none 4 - gravel

o
Stream bank scour causing = S - sand
none cylver} n ulvert :

undermining around/under . @e 6 — silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream Vegetation Type
(left/right bank determined LEFT RIGHT LEFT RIGHT Codes

facing downstream)

Dominant vegetation
type (use codes to the right)

[DEREN)

e

C - coniferous forest
D - deciduous forest
M - mixed forest

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

@ no @no

-0

S — shrub/sapling

H - herbaceous/grass
B — bare

R - road embankment




Road-killed wildlife species: ‘ none

within ¥4 mile of
structure (circle none or list N o /\j Q

species)
Wilc!life sign and Outside Structure Inside Structure
zsgfézs\’;zi:g;ﬁ I;iilr species (none) sign species (none) sign
o0 _ OIMK
inside structure N T~ NPT EN
(circle none or list species
and sign types)
et

Spatial data collected with GPS:

yes/ no Comments/Drawings:

Photos taken:

no
Pl fill out photo log bel - ) g o
ease fill out photo log below S ? L ’QWQM%H%“ O ol
\} M*’M\ ‘*ﬁ“‘ s i@f}“i 5? »"%‘“ )
~ L & A p %e;:.:,:)w re. f“/ @ oA
wl S = 4 A N ,
_ \% W c/d Q} Y ol oir/ s P§
Folder Name: Structure Inlet Structure Outlet Above Structure
Photo View - Upstream AR NP~ O 22 14 0O 2l 19 m
Photo View - Downstream QYN O ARY O DHROA O
Record the file name for each photo taken in the appropriate box 79 \3
2.
A
, Elliptical Culvert
Round Culvert
4 @ »
3.
A 4
Box Culvert
5.
4.

Embedded Round Culvert Emh#ﬂdeﬂ Elliptical Culvert




1.2 03 4. Us. UFord

Crossing Type (from above):

® © | ©

Upstream Dimensions (ft.) 2,

Downstream Dimensions (ft.) Z .9

Length of stream through ’(l:?ssix% (ft.): L—} 0’\
Crossing Slope (%): . e

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from
downstream end (outlet) to looking upstream.

Culvert Cell 2 of |
Crossing Type (from above): D102 0304, Us.

® - ® © ©

Upstream Dimensions’ (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 3 of
Crossing Type (from above): 1020304 Os.

® © ©

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Culvert Cell 4 of
Crossing Type (from above): O1.02 03 04, Os.

® © ®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Bridge and Arch Assessment Field Form — Geomorphic & Habitat Parameters

Structure typef bridge // arch

Unknown [

Tidal O E /q /,5
4%.5Cou157 N
7| H29FE &)

"Beace r@f?egom
paved@ trail
railroad

new “eroding

collapsing rusted

-
unusually low( typical low

higher than average

Aluminum
Concrete .
Masonry (arches) & Slabs
Prestressed Concrete/
Post-tensioned
Steel
Timber
Wood
Other:

flood conditions

Concrete  Masonry  Gabion  Dry FitStone  Plastic  Other

Geomorphic and Fish Passage Data

Metal

General

Floodplain filled by roadway approaches:(_entirely (> %, of
Structure within ¥ mile downstream of a significant'l'fs’éeper segment of stream:  yes _no unsure
Water depth in the crossing matches that of stream: ( yes/no (significantly deeper) no (significantly shallower)
Water velocity in the crossing matches that of stream: (yes/no (significantly faster) no (significantly slower)

Upstream

Structure opening partially obstructed by (circle all that apply): ~ wood  sediment  wood & sediment

failure of bridge @ other:

Steep riffle present immediately u ucture: yes @7
If channel avulses, stream will: { cross road ~follow road  cross and follow road unsure

Estimated distance avulsion woul road: _ ~—— (ft.)
Angle of stream flow approaching structure: sélgp,bend‘u;\":\ 0% mild bend (5°-45°)
aaturally straight . channelized straight
. . 3 . M‘"’M“‘MWNM .
Evidence of streambed erosion or aggradation immediately upstream of bridge: erosion aggradation @
Upstream bankfull widths: 1.)__| | 2)__ 7. 3_ 12 4y 1T sy |H ¢




Reference bankfull widths: 1.)_ 1t{ 2) A 3) 1> 4) 5 5) 1Y (ft.)

Downstream

Pool present immediately downstream of structure:  yes (" no

Pool depth at point of streamflow entry: — (0.0 feet)

Maximum pool depth: - (0.0 feet) -

Downstream bank heights_ are substantially higher than upstream bank heights:  yes @

Stepped footers:  yes Cﬁ _

Hydraulic control type:  bedrock boulders cobble gravel sand wood other: Peerve

Distance from downstream end of bridge/arch to hydraulic control: Mort (ft.)

Evidence of streambed erosion or aggradation immediately downstream of bridge: erosion aggradation @
Downstream bankfull widths: 1.) [5 2) | 4 3yl 4y ¢4 5y 1 Y (ft.)

Upstream - Downstream In Structure

Dominant bed material at
Situcture (uee codos below) 120456 UNK | 1 2@4 5 6 UNK 12(3)45 6 UNK

Bedrock present - yes (ng> yes (mg’ yes ‘no /

Sediment deposit types (circle all (mone/delta side point delta side point | none delta side point
that apply) mid-channel mid-channel mid-channel

bankfull elevation

Elevation of sediment deposits , -

is greater than or equal to %2 yes @ yes @ yes
. &

Beaver dam near structure yes @ yes Ro

Distance from structure to dam distance: —  (ft.) distance: (ft.) | Bed Material Codes

s P q ) P _
Hard bank armoring intacy/ failing none @@ failing none | 1 —bedrock

UNK UNK  — |2 -boulder

Bank erosion high low Chone ) high low (none ~ | 3 — cobble

, 4 — gravel
Stream bank scour causing @abutments abutments 5 - sand
undermining around/under . . 6 —silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown
Wildlife Data Upstream Downstream
(lefﬂri ght bank determined LEFT RIGHT LEFT RIGHT Vesetation T _
facing downstream) Co(gi ” Lype
Dominant vegetation .
type (use codes to the right) IV\ M I\/l '\/l C - coniferous forest

D - deciduous forest
M - mixed forest
S — shrub/sapling

that is at least 50’ wide :
o , \ H - herbaceous/grass
start within 25” of yes no yes @ yes (no
/ B - bare
structure and extend
s R - road embankment
500’ or more

up/downstream?

Does a band of
shrub/forest vegetation




v}

Road-killed wildlife species: ‘ @)

within 4 mile of
structure (circle none or list

species)
Wildlife sign and Outside Structure : Inside Structure
species observed near species (none) sign species (none) sign
(up/downstream) and e =
inside structure Y NorJ
(circle none or list species
and sign types)
—
Spatial data collected with GPS:{ yes) no Comments/Drawings:
Photos taken: yes,/ no Or Covcrele Sean ERIDGE

Please fill out photo log below

(EQO(,K, ﬁ’?&mﬂ <
A X et

Geoto> SralE

Folder Name: Structure Inlet Structure Qutlet Above Structure
Photo View - Upstream 2l m 211 N 210§ ]
Photo View - Downstream 2 (0 O 2|2 | 309 |

Record the file name for each photo taken in the appropriate box




Crossing Type (from above): U 1. % 2. [13. 4. UFord

®

Upstream Dimensions (ft.)

g

Downstream Dimensions (ft.)

&

5
L{/ étl

Length of stream through crgssing (ft.):
Crossing Slope (%): A

|2

Note: When inventorying multiple culverts, label left culvert 1 and go in increasing order from left to right from

downstream end (outlet) to looking upstream.

Bridge/Arch Cell 2 of

Crossing Type (from above): 1. 02 03. 04

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 3 of

Crossing Type (from above): [ 1. []2. [ 3. [] 4.

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):

Bridge/Arch Cell 4 of

Crossing Type (from above): D102 0304

®

Upstream Dimensions (ft.)

Downstream Dimensions (ft.)

Length of stream through crossing (ft.):
Crossing Slope (%):




Bridge with Side Slopes




ATTACHMENT E
CULVERT AND BRIDGE PHOTOGRAPHS



Black Brook Culverts and Bridges
Note: Photos are outlet on left and inlet on right

# | Reach | Road/Drive Type Span | Length | Notes
(ft) (ft)
1 | MO1A | Private Pedestrian Walkway Bridge 55 9

3

Timber with center pier on concrete
T ) ‘ T T —

Black Brook Culverts and Bridges




3 & o gl 8 @

4 | MO1A | Ped/Bike Path Bridge | 32 [ 15 [ Oldtimber

Black Brook Culverts and Bridges



7 [ M [Culvert | 6 | 200 [ Concrete box
k) & < e 47 5 3% TE. y - v =

Rt LSS B S

A
o

sl ; . o ™
Culvert Double corrugated steel outlet

_Culvert Concrete box culvert inlet

Culvert 7 81 Elliptical corrugated steel

'_ Q}-_ |
. v s o ‘w’hﬁ A

Black Brook Culverts and Bridges



7]

10 | M02C | Wild Bird DepotEntrance | Culvert | 42 | 64 | Old smooth steel

Old smooth steel

Culvert 5.

Black Brook Culverts and Bridges



| Corrugated steel
-

R e

o

13 | M02C | Cou [Culvert | 56 | 52
T S RTNE A TR

Corrugated steel vert ellipse outlet
Corrugated steel arch at inlet

2
| 4
.

Black Brook Culverts and Bridges 5



16 | M02C | Walmart Entran | . | Corrugated steel ellipse

. b ™ 4

N .- .
ouble barrel concrete pipes

- -

Corrugted steel
34

Black Brook Culverts and Bridges



MO3A ‘ Pérking Lot and Uper Annis Culvert Concrete box outlet

Corrugated steel inlet

Black Brook Culverts and Bridges 7



22 | MO3A | Bretton Road

49

| Corrugated plastic

| Culvert | 39 |

Black Brook Culverts and Bridges




ATTACHMENT F
PROJECT CONCEPT SHEETS



BLACK BROOK WATERSHED PLAN

PROJECT CONCEPT SHEET
Project ID #: 1 Description: Replace Culverts with Larger Pg 1/2
Structures that Span the Channel
Location:
Multiple locations in Reach M02 and M03
Lat: Reach ID: M02, M03

(from Geomorphic Assessment Report)

i = Ria s, - ) ..'- 18 0|
Selected undersized culverts in Reach M02B that are candidate for replacement. All from Blaisdell
Avenue upstream are undersized, in addition to those shown on map above.

Photo 1_

o e
A B

Photo 2

1

S
culvert:

-

ypical underéiiedculvert Another typial undersized

Site Issues and Relevance to the Watershed Plan Objectives: Eighteen of the 23
culverts on Black Brook are smaller than the channel and this disrupt the flow of water
and sediment and contribute to channel instability. While impacts may be localized, the
shear number of culverts makes the impacts systemic.




Field Assessment Date:2015-2016 Assessed by: MTM Pg 2/2
Project Type General @uctura Non-Structural
Project Type Specific bilization  Wall Stabilization Dredging
Stormwater Control Landowner Outreach FEH Zone
Mapping Restore FloodplaimAecess asements Riparian Plantings
Other

Project Narrative Description (up/downstream limits, banks(s), etc):

Replace culverts with aluminum pipe arches that are recessed below the channel with
the channel bottom reconstructed inside. Tapered ends can be used to eliminate expense
of concrete headwalls. Width of 12-14 is suitable for all locations.

Site/Project Sketch: (typical pipe arch culvert installation)

FINISHED GRADE AS INDICATED MATERIAL AS INDICATED
ELSEWHERE ON PLANS .\ / ELSEWHERE ON PLANS

¥ MINIMUM REQUIRED COVER |
SEE NOTE 1 1

1" BiTNIMUM

3

&
3 MIN. (TYR) ~— FIPE BACKFILL

S 4

fa— §"

MIN.
BEDDING
THICKNESS

COMPACTED GRANULAR FILL
FOR STRUCTURES UNDER
HALNCHES TO ELEVATION OF
MAX SPAN SEE NOTE S
CULYERT EMBEDMENT MWATERIAL

UNCOMPACTED BEDDNNG SEE

NOTE 3 AND 4 PIPE ARCH CULVERT

FOUNDATION SEE NOTE 2

Considerations for Prioritization: Given the expense and number of culverts, this is
best implemented on an ongoing basis as culverts fail and need to be replaced.

Estimated Eng/Permitting Cost Range * Estimated Construction Cost Range *
<$10k ?@.10 - $20k > $20 - $40k <$10k_ $10 - $20k  $20 - $40k
$40 - $60k 360 - $100k  >$100k $40 - $60k ) $60 - $100k  >$100k
other other

Additional Considerations and Notes: Grant funding (sponsored by Laconia or
Gilford or others) may be available to help private land owners replace their culverts.
Note that construction cost is for typical 2-lane drive. Municipal crossings, 3+ lane
crossings, or need for guiderail will increase cost.

* The costs presented here are our opinion of probable cost based solely on field observations, the conceptual
project descriptions presented above, and professional judgment informed by experience with similar projects.
Unforeseen conditions encountered during preliminary or final design could significantly change these
estimates.




BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 2 Description: Eliminate Culverts by Sharing Drives | Pg 1/2

Location: Electrical Substation/Country Cooking Restaurant in Reach M02C. Future
developments upstream.

Lat: Reach ID: M02C
Long: (from Geomorphic Assessment Report)

Map 1 Map 2

Electrical substation readily accessible from Access to not -yet-developed lots further upstream
upstream restaurant can be via existing culverts or a new common
culvert, if developers are encouraged and
incentiviced to do so.

Photo g

[?hoto __1

Cc;ntry Kitchen culvert Electrlcal substatlon dual culverts
Site Issues and Relevance to the Watershed Plan Objectives:

Every linear foot of culvert represents a linear foot of lost natural channel and
functioning floodplain. Eliminating a typical entrance culvert would restore
approximately 40 linear feet of channel and associated floodplain.




Field Assessment Date: March 2016 Assessed by: MTM Pg 2/2

Project Type General Ktructural on-Structural
Project Type Specific : : i Wall Stabilization Dredging
Stormwater Control pandowner Outreach FEH Zone
Mapping Restore FloodplaimAceess asements  Riparian Plantings
Other

Project Narrative Description (up/downstream limits, banks(s), etc):

Remove an existing culvert and restore the natural stream channel and floodplain.
Construct improvements on the ground to allow convenient access to the site from the
neighboring culvert that remains. Since substation traffic is certainly less than for the
restaurant, initial design effort would focus on eliminating the substation culvert.

Considerations for Prioritization:
Older culverts in poor condition, as well as proposed culverts to new developments
should be highest priority because probability of success is higher.

Estimated Eng/Permitting Cost Range * Estimated Co ction Cost Range *
<$10k ( $10 - $20 $20 - $40k <$10k (. $10-$20k > $20 - $40k

$40 - $60k  $60 - $100k  >$100k $40 - $60k  $60 - $100k  >$100k

other includes legal fees other

Additional Considerations and Notes:

There may be a role for the Laconia or Gilford or other entities to facilitate the
easements between adjacent landowners. Particularly with aging culverts that need
replacing, there is clear financial incentive for owners to collaborate, but unlikely to
happen without assistance. The sharing of a culvert should be considered whenever a
culvert is being replaced or a new one is proposed.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 3A Description: “Daylight” the Brook by taking it out | Pg 1/2
of pipes

Location: Annis Drive Loop under parking lot

Reach ID: M02C, M03B
(from Geomorphic Assessment Report)

Lake sho

=

@ v

s
F

g

Gilford Cinemas 8 m

Bra ton Aa

Annis Drive Loop. Restore stream (140
LF)and create floodplain on left bank

P i G e P el

Site Issues and Relevance to the Watershed Plan Objectives:

Removing the pipes and restoring the channel and floodplain will allow high flows and
sediment to spill out of the channel and deposit on the floodplain. Owner would lose
use of west end of lot.




Field Assessment Date: March 2016 Assessed by: MTM Pg 2/2

Project Type General ﬁructural Non-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging

Stormwater Contro llvert replacement Landowner Outreach FEH Zone
Mapping <Restore Floodplain Acces® Easements Riparian Plantings

Other

Project Narrative Description (up/downstream limits, banks(s), etc):
Excavate to remove the pipe and construct a new stream channel. Create a new
floodplain in the space available. Expand the excavated floodplain on the left of
channel (west) into the grassy area to maximize restored area.

Site/Project Sketch:
\. f”/ /

arlo:v’ﬂ' <h Yeam

M//lrfwﬂnﬂj And "'!J‘)J{f Ief-fff
/ \ COBac /-

(145°44)
/ N f

\ Fis
e O _Eﬁ'» 1?1':1"\1( h_k\—-_—_—_‘
Za\ N N

Considerations for Prioritization:
Willingness of landowners should be a primary consideration for prioritization

Estimated Eng/Permitting Cost Range * Estimated Construction Cost Range *
<$10k

$20-$40k $10k— $10 - $20k  $20 - $40k
$40 - $60k $60- $100k  >$100k $60 - $100k  >$100K

other _ other

Additional Considerations and Notes: The area that would become stream and
floodplain has value to the owners in its current state, and thus planners must think
creatively how to create incentives for the projects to be constructed. The pipes at this
site are relatively old and will take maintenance in the foreseeable future, which may
provide the needed incentive.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 3B

of pipes

Description: “Daylight” the Brook by taking it out

Pg 1/2

Location: Kelso Motors Frontage

Lat:
Long:

Reach ID: M02C
(from Geomorphic Assessment Report)

Kelso Motors Frontage. Restore stream
(140 LF) leaving single entrance drive

Note failing pavement due to loss of undérlying gravel into corroded culvert

Site Issues and Relevance to the Watershed Plan Objectives:
Removing the pipes and restoring the channel and floodplain will allow high flows and
sediment to spill out of the channel and deposit on the floodplain. Owner would lose

ability to park on top of pipe.




Field Assessment Date: March 2016 Assessed by: MTM Pg 2/2

Project Type General  Sfructural) Non-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging
0 Landowner Outreach FEH Zone

Stormwater Control—Culvert replacement
Mapping (Restore Floodplain Access ) Easements Riparian Plantings
Other

Project Narrative Description (up/downstream limits, banks(s), etc):

Excavate to remove the pipe, leaving enough (40’+/-) to maintain a 2-lane entrance.
Construct new channel and floodplain. Space constraints will limit floodplain width.
Pipe is in poor condition and inspection is needed to determine which portion to save.

Site/Project Sketch:

e S

fo reman

Sl gl
R\/\lif}.fb Mste s

Considerations for Prioritization:
Willingness of landowners should be a primary consideration for prioritization

Estimated Eng/Permitting Cost Range * Estimated Construction Cost Range *
<$10k (_$10 - $20k ) $20 - $40k $10 $10 - $20k  $20 - $40k
$40 - $60k  $60 - $100k  >$100k $40 - $60k ) $60 - $100k  >$100k

other _ other _

Additional Considerations and Notes: The area that would become stream and
floodplain has value to the owners and thus planners must think creatively how to
create incentives for the projects to be constructed. The pipes are old and will take
maintenance in the near future. That may provide the incentive.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 3

of pipes

Description: “Daylight” the Brook by taking it out

Pg 1/2

Location: Lowes Overflow Parking

Reach ID: M02C (from Geomorphic
Assessment Report)

Lowes Overflow Park-ing. Restore stream
(120 LF) and create floodplain and
wetland

Meredit
Savir

Y CVS Pharmacy

Site Issues and Relevance to the Watershed Plan Objectives:

Removing the pipes restores channel and floodplain that can absorb water and sediment
reducing the burden on downstream reaches and Paugus Bay. .




Field Assessment Date: March-2016__ Assessed by: MTM Pg 2/2

Project Type General QStructural/}\lon-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging
oNtro Landowner Outreach FEH Zone

Stormwater ort replacement
Mapping (Restore Floodplam Access> Easements Riparian Plantings

Other

Project Narrative Description (up/downstream limits, banks(s), etc):

Excavate to remove the pipe and construct a new stream channel. Create a new
floodplain in the space available. At the Lowes site, create and expanded floodplain
with wetland to provide flow attenuation.

Site/Project Sketch:

T e it Cashe chandl +Hosdplan
| ghesiew RA A
..-——""”_-’J-

CVS

// Lowes "Car kv

Considerations for Prioritization:
Willingness of landowners should be a primary consideration for prioritization

Estimated Eng/Permitting C ge * Estimated Construction Cost Range *
<$10k  $10 - $20k <$10k  $10 - $20 $20 - $40k
$40 - $60k  $60 - $100k $40 - $60k (_$60 - $100k ) >$100k
other _ other _

Additional Considerations and Notes: The area that would become stream and
floodplain has value to the owners and thus planners must think creatively how to
create incentives for the projects to be constructed. At this site, conditioning future
development on the daylighting may be one approach.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 4A Description: Revegetate to Improve Floodplain

Function

Pg 1/2

Location: Bank of New Hampshire

Reach ID: M02C

(from Geomorphic Assessment Report)

= Kar Kraft

A

]

ATM

Bank of New Hampshire

$

Site Issues and Relevance to the Watershed Plan Objectives:

There is floodplain at the site, but without vegetation it is not as effective as it could be
at reducing flood velocity and trapping sediment. Further, the banks are more prone to

erosion without vegetation. Tax maps suggest downstream portion of mowed

floodplain owned by downstream building owner, though that owner says it is owned

by the bank.




Field Assessment Date: March 2016 Assessed by: MTM Pg 2/2

Project Type General Structural Non-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging

Stormwater Control Culvert replacement Landowner Outreach FEH Zone
Mapping Restore Floodplain Access Easements (Riparian Plantings
Other

Project Narrative Description (up/downstream limits, banks(s), etc):

Plant the banks and floodplain densely with riparian shrubs. Bare root stock is
acceptable. Incorporate larger specimen trees for aesthetics. Extend planting to
downstream culvert.

Site/Project Sketch:

Considerations for Prioritization:
These projects are relatively inexpensive, non-controversial, and effective, and thus
should be made a high priority.

d Construction Cost Range *
$10 - $20k  $20 - $40k
$40 - $60k  $60 - $100k  >$100k

d Eng/Permitting Cost Range *
<$10k ) $10 - $20k  $20 - $40k
-$60k  $60 - $100k  >$100k

other _ other

Additional Considerations and Notes:
The planting plan will need to consider aesthetics and concerns about tall vegetation
reducing sight lines to the building.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 4
Function

Description: Revegetate to Improve Floodplain

Pg 1/2

Location: Upstream of Bypass

Lat:
Long:

Reach ID: M02E
(from Geomorphic Assessment Report)

Reach MOZ2E just upstream of the Bypass

Gilford

(=)

pani® 3

l.-

Unvegetatéd riét bank in Reach 02E

Site Issues and Relevance to the Watershed Plan Objectives:
There is floodplain at the site, but without vegetation it is not as effective as it could be
at reducing flood velocity and trapping sediment. Further, the banks are more prone to

erosion without vegetation.




Field Assessment Date: Assessed by: Pg 2/2

Project Type General Structural Non-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging

Stormwater Control Culvert replacement Landowner Outreach FEH Zone
Mapping Restore Floodplain Access Easements (Riparian Plantings
Other

Project Narrative Description (up/downstream limits, banks(s), etc):
Plant the banks and floodplain densely with riparian shrubs. Bare root stock is
acceptable.

Site/Project Sketch:

Considerations for Prioritization:
These projects are relatively inexpensive, non-controversial, and effective, and thus
should be made a high priority.

i d Eng/Permitting Cost Range * tmated Construction Cost Range *
<$10k ) $10 - $20k  $20 - $40k & $10 - $20k  $20 - $40k
-$60k  $60 - $100k  >$100k $40 - $60k  $60 - $100k  >$100k

other other _

Additional Considerations and Notes:
Some additional channel widening is likely, and a relatively wide planted buffer on the
right bank (e.g., 60”) would be desirable.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT CONCEPT SHEET

Project ID #: 5

Description: Remove pockets of fill to Restore
Floodplain

Pg 1/2

Location: Multiple locations. A) Right bank just downstream of crossing under
Lakeshore Road, B) Hannafords near where tributary joins.

Reach ID: M02C

(from Geomorphic Assessment Report)

Map 2

Site Issues and Relevance to the Watershed Plan Objectives:
There are local pockets of excess fill into the floodplain that can be removed with no
loss of site function to the owners. The amount of floodplain restored is relatively

small, but cumulatively the benefit can become significant.




Field Assessment Date: March 2016 Assessed by: MTM Pg 2/2

Project Type General Structural Non-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging
eplacement  Landowner Outreach FEH Zone
asements  Riparian Plantings

Project Narrative Description (up/downstream limits, banks(s), etc):
Remove fill that was placed in the floodplain but serves no purpose. Seed and plant
disturbed area.

Site/Project Sketch:

Considerations for Prioritization:

These are inexpensive non-controversial projects. While the benefit is modest, they can
be effective for building momentum toward larger projects. Landowner willingness
should be assessed.

Estimated Eng/Permitting Cost Range * Estimated Construction Cost Range *
$10 -$20k  $20 - $40k $10 - $20k  $20 - $40k

$40-3$60k  $60 - $100k  >$100k $40 - $60k  $60 - $100k  >$100k

other other

Additional Considerations and Notes:

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.



BLACK BROOK WATERSHED PLAN
PROJECT DETAIL SHEET

Project ID #: 6 Description: Actively stabilize channel Pg 1/2

Location: Between Annis Drive and the Bypass

Lat: Reach ID: M0O3A
Long: (from Geomorphic Assessment Report)

Gilfard Cin

Incised channel with continuously
failing banks

Site Issues and Relevance to the Watershed Plan Objectives:

This site is a persistent source of sediment and will be until it has widened sufficiently
to build a new floodplain at a lower elevation. By mechanically removing some bank
material, we can prevent the ongoing erosion.




Field Assessment Date: March 2016 Assessed by: MTM Pg 2/2

Project Type General Structural Non-Structural

Project Type Specific Bank stabilization Wall Stabilization Dredging
Stormwater Control _Culvert replacement Landowner Qutreach FEH Zone
MappingcRestore Floodplain Access Easements Riparian Plantings

Other

Project Narrative Description (up/downstream limits, banks(s), etc):
Excavate banks to create floodplain at appropriate elevation. Seed and densely plant
exposed banks.

Site/Project Sketch:
éyFSﬂMé : (P opE.s "_b
Inciged clhannel | o ool bk
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Considerations for Prioritization:

Estimated Eng/Permitting-Cest-Range * Estimated Construction Cost Range *
<$10k  $10 - $20k ($20 - $40 <$10k  $10 - $20 $20 - $40k
$40 - $60k  $60 - $100k  >$100k $40 - $60k ($60 - $100k  >$100k

other other

Additional Considerations and Notes:
Detailed site investigation required, including topographic survey. Reasonably detailed
plans will be necessary for permitting.

* The costs presented here are D&K’s opinion of probable cost based solely on field observations, the
conceptual project descriptions presented above, and professional judgment informed by experience
with similar projects. Unforeseen conditions encountered during preliminary or final design could
significantly change these estimates.
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