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I ntroduction

The Dam Safety and Encroachments Act requires a person to obtain a permit from the Department of
Environmental Protection (DEP or Department) to construct, operate, maintain, modify, enlarge or
abandon a dam, water obstruction or encroachment. 32 P.S. § 693.6(a). Regulations related to the dam
safety and waterway management permitting process have been promulgated in Chapter 105 of Title 25
of the Pennsylvania Code. When impacts are proposed to a resource in connection with a proposed
dam, water obstruction or encroachment, an applicant is required to, among other things, submit a
mitigation plan with the application for an individual permit or the registration for a general permit in
accordance with the definition of mitigation in Chapter 105. 25 Pa. Code § 105.13. The Department has
developed this technical guidance to provide a methodology acceptable to the Department for the
assessment of existing riverine resource conditions proposed to be impacted as part of a permit
application.

This assessment protocol is neither a regulation, nor is intended to alter existing regulatory requirements.
To the extent that restrictive language is used in this technical guidance, the restrictive language is
intended to make sure that the assessment protocol is performed to assess the resource’s condition in a
manner that the Department has determined is acceptable to attain the regulatory standard.

The Department recommends the use of this technical guidance to perform resource condition
assessments. The Department may approve an alternative resource condition assessment (separate from
and not contained in this technical guidance) if that methodology is determined by the Department to
adequately identify and assess resource conditions for the purposes of meeting regulatory requirements
under Chapter 105. Complete and legally defensible supporting documentation (justifications,
calculations, etc.) must be included with the application to allow the Department to make an informed
decision regarding the use of an alternative assessment protocol methodology. Additional application
processing time may be necessary when using an alternative methodology because the methodology will
require review and approval by the Director of the Bureau of Waterways Engineering and Wetlands
prior to use in a final permit action.

The Department may require additional information necessary to adequately review a resource condition

assessment or may require other information deemed necessary to review a proposed alternative
resource condition assessment.

310-2137-003 / September 9, 2016 / Page 1



Background

This protocol is part of a comprehensive effort to ensure consistency in conducting aquatic resource
condition assessments, impact assessments and compensation determinations. It was developed to
provide information regarding the condition of intermittent and perennial watercourses with drainage
areas equal to or less than 2,000 square miles (herein, collectively addressed as riverine resources) for
permit impact evaluation and compensatory mitigation purposes. This protocol is not intended to be
used for water quality designation purposes.

This protocol was developed by adapting the approach and scoring of previously developed and tested
rapid assessment protocols (Barbour et al. 1999, USM, 2007; PA DEP ICE) and integration of the
riparian ecotone concept. Little to no equipment is needed to use this protocol and a professional
generally should be able to employ the protocol in less than one day, not including preparation time, to
ascertain the condition of a riverine resource after proficiency is developed.

This assessment protocol intends to provide a standard method for establishing the relative structural
condition of a riverine resource’s condition incorporating components of the riparian ecotone concept
for the purpose of a Water Obstruction and Encroachment (WO&E) permit application pursuant to

Title 25, Chapter 105. Riparian ecotones are a three dimensional space of interaction that include
terrestrial and aquatic ecosystems that extend down into the groundwater, up above the vegetative
canopy, outward across the floodplain, up the near-slopes that drain water, laterally into the terrestrial
ecosystem, and along the water course at a variable width. The riparian ecotone includes the 100 year
floodplain and 100 feet landward along the valley, where as obvious slumps or landslides are added with
a 45 foot band around their edge adapted from Verry et al. (2004).

This rapid condition assessment through the use of condition indices considers the condition of the
channel/floodplain; riparian zone of influence; riparian vegetation; instream habitat and channel
alterations. These condition indices do not consider the abundance or types of fauna present, nor do
they consider the water quality of the riverine resources. Therefore, this protocol seeks to assess riverine
resources through evaluating the assessment area and surrounding lands based upon the departure from
reference standard conditions.

This protocol can be used to satisfy certain Chapter 105 application requirements as described in the
Department’s permit application and environmental assessment forms and instructions available in its
Online Library found at www.dep.pa.gov. This qualitative rapid assessment is designed to limit
subjectivity and provide a representation of the resource condition associated with an established
assessment area. The resulting riverine condition index may be used by applicants seeking Chapter 105
authorizations from the Department or by the Department when evaluating proposed project impacts and
determining compensatory mitigation requirements.

Assessors should follow general professional standards and collect or utilize supporting information
such as photographic documentation as appropriate or reference such materials contained in the
application that support observations, professional judgments or other circumstances as deemed
necessary to provide an accurate and true representation of the resource conditions.

310-2137-003 / September 9, 2016 / Page 2



Resour ce Conditionsfor General Use

This protocol is for use to assess resource conditions in all natural or artificial intermittent and perennial
watercourses with drainage areas equal to or lessthan 2,000 square miles. The application of this
technical guidance should be adjusted as instructed when the following circumstances are present:

I nter mittent Water cour ses

Intermittent watercourses for the purposes of this protocol include watercourses which during
periods of the year, experience flow from one or both of the following: surface runoff and
groundwater discharges. Watercourses identified as ephemeral are considered a subtype of an
intermittent stream channel. The RCI is determined by evaluating the Channel/Floodplain
Condition Index, Riparian Vegetation Condition Index, Riparian Zone of Influence (ZOI)
Condition Index and the Channel Alteration Index. Instream Habitat isnot included as a
condition index in determining the RCI score and the assessor should place “Not Applicable” in
the Instream Habitat comment section on the form. The indices are weighted equally and the
sum of the individual calculated indices is divided by 4, the number of condition categories
assessed, to establish the RCI index.

Perennial Water cour ses

The RCI is determined for perennial watercourses with drainage areas lessthan or equal to
100 squar e miles by evaluating all of the condition indices: Channel/Floodplain Condition
Index, Riparian Vegetation Condition Index, Riparian Zone of Influence (ZOI) Condition Index,
Instream Habitat and the Channel Alteration Index. The indices are weighted equally and the
sum of the individual calculated indices is divided by 5, the number of condition categories
assessed, to establish the RCI index.

The RCI is determined for perennial watercourses with drainage areas greater than 100 square
miles but lessthan or equal to 2,000 squar e miles by evaluating all of the following condition
indices: Channel/Floodplain Condition Index, Riparian Vegetation Condition Index, Instream
Habitat and the Channel Alteration Index. Riparian ZOI isnot included as a condition index in
determining the RCI score and the assessor should place “Not Applicabl€” in the Riparian ZOI
comment section on the form. The indices are weighted equally and the sum of the individual
calculated indices is divided by 4, the number of condition categories assessed, to establish the
RCI index.

The Department should be consulted during pre-application meetings for determination of the
necessity and use of this technical guidance to conduct an assessment when the following
circumstances are present:

Perennial Water cour ses
Perennial watercourses with drainage areas greater than 2,000 squar e miles will be handled on
case-by-case basis and the applicant may be instructed to utilize this technical guidance or the

Pennsylvania L acustrine Condition Level 2 Rapid Assessment (Doc No.: 310-2137-004)
technical guidance.
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1.0

Concrete-lined, Gabion-lined or Riprap-lined Channels

Watercourses that are concrete, gabion or riprap-lined channels and do not exhibit natural or
naturalized stream features (depositional, vegetation, etc.) generally will not require the
performance of a resource condition assessment. However, there are instances that exist in
which an assessment of condition is necessary. The necessity to conduct this assessment is on a
case-by-case basis and should be discussed with DEP staff during the pre-application phase of
your permit application development.

Assessment Area

Projects are proposed in streams of varying size and quality. Therefore, it is important to assess
and use the quality of the stream reach proposed to be affected as a factor to determine the level
of impact occurring and to ensure adequate compensation for any unavoidable impacts. There
are numerous methodologies that arrive at a numerical index to use as an indicator of stream
quality. An applicant may use this assessment to cover the majority of situations encountered in
the permit application review process. However, this assessment is not intended to be a
substitute for more detailed stream studies that may be undertaken to determine stream quality,
water chemistry or biological conditions when necessary in accordance under applicable
regulatory requirements. The information this assessment provides is complimentary to any
detailed studies that may be required pursuant to other regulatory requirements.

The assessor needs to establish the upper and lower boundaries of the Assessment Area (AA). A
project may have multiple AAs due to changing stream conditions, depending upon the number
of structures or activities proposed in the Chapter 105 WO&E permit application or
environmental assessment, or how close in proximity the structures or activities are to each other.
An assessor should not establish AAs with the intent to lower the resulting RCI scores, but
instead to represent the overall condition of the resource area where the structures or activities
will occur. Factors to consider in establishing the upper and lower boundaries of the AA include,
but are not limited to, the following:

° The upstream influence of backwater projected as part of the hydrologic & hydraulic
analysis (H&H) and application of the same distance downstream; or

° 20 times the channel width at bankfull stage upstream and downstream; or

° 100 feet upstream and downstream of the proposed location of the structure or activity;

whichever is greater.

When using this assessment protocol, the assessor should document the criteria or rationale used
to establish the upper and lower limits of the AA. The Stream Assessment Form (Form 1),
included in Appendix B, is used to record this information for each AA.

After an assessor establishes the AA’s upper and lower limits, the boundaries of the Riparian
Vegetation and the Riparian ZOI are established. The assessor will establish the boundaries of

the Riparian Vegetation in the following manner in order of preference:

° Hydrologic modeling analysis to determine 100 year storm event elevations; or
° 100 year Federal Emergency Management Agency (FEMA) floodplain mapping; or
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° In FEMA unmapped areas, estimate the flood prone area width by determining the
elevation that corresponds to twice the maximum depth of the bankfull channel as taken
from the established bankfull stage; or

° In FEMA unmapped areas where hydrologic modeling analysis and stream cross-section
data is not available, estimate the flood prone area width by extending 100 feet from the
stream bank towards the valley margins. Assessor needs to apply Best Professional
Judgment (BPJ) if one or more valley margins are less than 100 feet from the bank and
adjust the boundaries accordingly.

500 year Floodplain Boundary

Floodway

Floodplain Boundary

The image above is an example of mapping typically found in a FEMA floodplain map. When
mapped floodplains are available they are to be used to establish the boundaries for the Riparian
Vegetation and the Riparian ZOI. The 100 year floodplain boundaries are available as a
Geographic Information Systems (GIS) layer from the Pennsylvania Spatial Data Access
(PASDA) website at www.pasda.psu.edu; however, there can be significant projection errors and
care should be taken to verify elevations and distances with older versions of the mapping. The
Department highly recommends that this layer is used in conjunction with the Light Detection
and Ranging (LIDAR) GIS coverages, which are also available at PASDA to improve
establishing the Riparian Vegetation assessment boundaries based on topography and not fixed
distances.
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The second image above depicts a completed layout of an AA using FEMA mapped floodplain
boundaries, aerial photography and LIDAR contours (LIDAR contours were used to check
boundaries). The red outlined area is the Riparian Vegetation boundaries (100 year floodplain)
based upon FEMA mapping and the yellow shaded area is the Riparian ZOI which extends

100 feet beyond that boundary (Riparian Vegetation).

When the AA extends into another larger floodplain (e.g., due to a confluence) or inundation
zone from a dam, the extent of the Riparian Vegetation is estimated using the hierarchy of the
methods previously listed. The boundaries of the other floodplain or inundation zone should be
ignored because they are not related to the specific AA being assessed and the features that
determine its resource condition value. The third image above uses upstream floodplain
mapping to estimate distance from the bank to the 100 year floodplain boundary and then
measures the same distance along the AA to establish the red shaded area as the Riparian
Vegetation area (100 year floodplain) and the green shaded area extends 100 feet outward and
establishes the Riparian ZOI. LIDAR contours were not used to establish the floodplain
boundary in this instance.

Once the Riparian Vegetation boundaries are established, the Riparian ZOI boundaries are set by
extending 100 feet landward from the Riparian vegetation boundaries on each side of the stream
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2.0

along the entire length of the Riparian Vegetation area. In most instances, the Riparian ZOI does
not close or extend around the upstream and downstream terminus of the AA, however when
assessing the upper most headwaters of a watercourse, the assessor may include the area 100 feet
above the watercourse within the Riparian Zone boundary.

Channel/Floodplain Condition Index

Under most circumstances, channels respond to disturbances or changes in flow regime in a
sequential, predictable manner. The way a stream responds to changes is by degrading to a
lower elevation and eventually re-stabilizing at that lower elevation (Figure 1). This is the basic
premise behind the stream channel evolutionary process. The differing stages of this process can
be directly correlated with the current state of stream stability. The purpose of evaluating
Channel Condition is to determine the current condition of the channel cross-section, as it relates
to this evolutionary process, and to make a correlation to the current state of stream stability.
These evolutionary processes apply to the majority of stream systems and assessment reaches
due to the fact that the majority of stream systems are degrading, aggrading, healing, or stable.
A channel’s condition can be determined by visually assessing certain geomorphological
indicators related to the channel geometry, stability and active floodplain connection:

Channel Geometry: The evaluator should visually assess the channel profile by assessing the
degree of incision and/or widening. Channel incision is a common response of alluvial channels
that have excess amounts of flow energy or stream power relative to the sediment load. This
change in flow regime results in the stream eroding the stream bed, causing steep, easily eroded
banks. If the cohesiveness of the bank material is very low, such as loose sand, the channel will
erode the banks and have a wide cross-section compare to its depth. This instability presents
itself as an over-widened channel.

Channel Stability: The channel stability is assessed by looking for visual indicators of stability
or instability. In a stable stream, the pattern of erosion and deposition occurs in an orderly and
predictable fashion. One of the most common depositional features of stable streams in this
region is the creation of point bars. A point bar is a crescent-shaped depositional feature located
on the inside of a stream bend or meander. Point bars are composed of well sorted sediment with
a very gentle slope at an elevation below bankfull and very close to the base flow water level.
Since point bars are low-lying, they are often overtaken by stream flow and can accumulate
driftwood and other debris during times of high water levels. Another common feature of a
stable stream is a bankfull bench. A bankfull bench is a flat or shallow sloped area above
bankfull that slows high velocity flows during flows above bankfull. The bank of a stable stream
will also be well vegetated with either herbaceous or woody species or may have a natural rock
surface. These banks are stabilized by these surfaces, thereby reducing or preventing erosion.
Finally, an indication of a stable stream may simply be an absence of indicators of an unstable
stream channel. Indicators of an unstable stream channel include depositional features such as
mid-channel bars, transverse bars and transient sediments, as well as erosion features such as
erosion scars, denuded banks and threaded channels. Mid-channel bars and transverse bars are
landforms in a stream channel that begin to form when the discharge is low and the stream is
forced to take the route of less resistance by flowing in locations of the lowest elevation. Over
time, the stream begins to erode the outer edges of the bar, causing it to remain at a higher
elevation than the surrounding areas. The water level decreases even more as the river laterally
erodes the less cohesive bank material, resulting in a widening of the river and a further exposure
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of the bar. As the discharge increases, material may deposit about the bar since it is an area in
the stream of low velocity due to its higher elevation than the surrounding areas.

Active Floodplain Connection: Active floodplain is the land between the active channel at the
bankfull elevation and the terraces that are flooded by stream water on a periodic basis. Natural
channels at or immediately below surrounding floodplain elevations will be connected to the
active floodplain. Channels that are deeply incised or channelized will be below the elevation of
the floodplain and will no longer be able to flood the floodplain during normal high-water
events.

Each of the condition categories below describes a particular combination of the state of these
geomorphological indicators which generally correspond to a stream channel stability condition
at some stage in the evolution process.

The Channel Condition Index is calculated as follows:

Channel Cl = Condition Score/20

—

/ Stable \

Optimal | Stream |

Channel | Channel /
Condition \

\"”-v .
Healing ] N
- continues Initial

Sub-Optimal / (stable benches \ / Downcuting

Channel | orfioodplains | [ (slight }
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Figure 1: The relationship between the channel evolution and USM Channel Condition
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Channel/Floodplain Condition Categories

Channel Condition is an assessment of the cross-section of the stream along the stream
reach. The channel condition of each AA is assigned to one of the following

five condition categories. Assessors will refer to the Channel Condition descriptions for

Channel Geometry, Channel Stability and Active Floodplain Connection when
conducting this assessment protocol. A condition score is given to represent the
prevailing channel/floodplain condition over the entire AA. The assessor will identify
(erosion, deposition, or disconnection to the floodplain) and record specific problem
areas in the Notes block for the channel/floodplain condition parameter. The Channel
Condition observations are recorded in Section 1 of Form 1.

1. Channel Condition: Assess he cross sedion of the

Condition Category

Optimal Suboptimal Marginal Poor Severe
. i - f’) i e, —
i ot S L_§
*—M\,J // ~ ™~ T —

Channel Geomefry: These
channels show very Iitle incision or
widening and little or no evidence of
active erosion or unprotected banks;

Channel Stability: Visual
indicators ofthis stability include: 1)
vegetative surface protection or
natural rock stability present along

Channel Geometry: These channels
are slightly incised and contain a few
areas of active erosion arunpmotected
banks.

Channel Stability: Visual indicators of

this slight instability include: 1)
vegetative surface protection ornatural
rock stability present along greater than

Channel Geometry: These channels are often incised or
their course has been widened, but to a lesser degree than
the Severe and Poor channel conditions.

Channel Stability: Visual indicators o fa marginal stream
include: 1) erosional scars present along greaterthan 40%
and less than or equal to 60% of both banks,; 2) vegetative
surface protedion may be present along greater than 40 and
less than or equal to 0% of the banks; 3 ) the stream banks

Channel Geometry: These channels
are over-wadened or are incised
These channels are vertically andior
laterally unstable and are more likely o
widen rather than incise further.

Channel Stability: Visual indicators
of over-widening and incision indude:
1) both banks are near vertical with

Channel Geometry: Severe
channels are deeply incised (or
excavated) with vertical andior
lateral instability and will likely
continue o incise or viden

Channel Stability: visual
indications of a deeply incised
stream include: 1)the streambed

Channel greaterthan 80% ofthe banks; 2) |60% and less than 80% of both banks; 2)|may consist o f some vetical or undercut banks or nick points |shallowto moderate root depths; 2) elevation is belowthe average
Comdition |stable point bars and bankfull depositional features such as point bars |associated with head cuts; 4) portions ofthe bankfull channel |eresional scars present on greater than | moting depth; 2) both banks are
benches may be present; 3) mid- and bankfull benches are likely present; |may sfill widen while some portions are beginning to namow; |80 and less than orequal to 80% ofthe |verical or undercut; 3 ) ve getative
channel bars and transverse bars 3J)iftransient sediment is present, it Sytemporary and transient sedim ent deposit covers greater  |banks; 3) ve getative surface protection |surface protection present on less
are rare and iftransient sediment affects or buries greater than 10% and  [than 40 and less than or equal to 60%o0fthe natural stream is greaterthan 20 and lessthanor than 20% o fthe banks and is not
deposition is present, it covers less [less or equal to 40% of he stream bed orbottom. However, streams that have degraded equal to 40%of both banks and is preventing erosion fom continuing;
than or equal to 10% of the stream |bottom. channel profiles which are recovering will exhibit different insuffidient to prevent significant 4) bank sloughing present; 5)
botom; characteristics, induding: 1) presence of depositional erosion frem confinuing; 4) greater than|erosional scars or rawbanks
Active Floodplain Connection: The |featuressuch as point bars, midchanne| bars, transverse bars|60 and less than or equal to 80 % ofthe |present on greaterthan 80% of the
Active Floodplain C onnection: stream has access to bankfull benches, |and bank full benches may be forming or present; 2) channels |natural stream bed or bottom (pools banks; 6 ) greater than 80% o fthe
The channel has access to the ornewly developed floodp lains along have aV shape, 3)vegetalive surface protection is present on|and riffies)is covered by substantial natural streambed or bottom (pools.
adive floodplain or has fully portions of the reach. greater than 40% of the banks but evidence of instability can  |sediment deposition, often uniformed- |and riffies) is covered by substantial
developed wide bankfull benches. be observed in unve getated areas. sized materials; 5) depositional sedim ent deposition; 7) Multiple
features such as point bars and bank  |thread channels andior
Active Floodplain Connection: Marginal streams have no  |full benches are absent. subtemranean flow may be present in
connection to the aclive floodplain certain aggrading channels.
Active Floodplain Connection: Foor
streams are not connected to the active | Active Floodplain Connection:
foodplain. Severe sfreams are not connecied
o the active floodplain.
Score 20 19 18 17| 16 15 14 13 12 11 10 9 8 T 6 5 4 3 2 1
Comments:

Cl = (Scorejf20

Cl
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Optimal 20 - 17

iy

Suboptimal 17 - 14

Channel Geometry: These channels show very little incision
or widening and little or no evidence of active erosion or
unprotected banks; anastomosed or stable multiple channels
are considered optimal and scored accordingly;

Channel Stability: Visual indicators of this stability include:

1) vegetative surface protection or natural rock stability present
along greater than 80% of the banks; 2) stable point bars and
bankfull benches may be present; 3) mid-channel bars and
transverse bars are rare and if transient sediment deposition is
present, it covers less than or equal to 10% of the stream
bottom;

Active Floodplain Connection: The channel has access to the
active floodplain or has fully developed wide bankfull benches.
High flow channels may be present in the floodplain at varying
elevations.

Channel Geometry: These channels are slightly incised and
contain a few areas of active erosion or unprotected banks.

Channel Stability: Visual indicators of this slight instability
include: 1) vegetative surface protection or natural rock
stability present along greater than 60% and less than 80% of
both banks; 2) depositional features such as point bars and
bankfull benches are likely present; 3) if transient sediment is
present, it affects or buries greater than 10% and less or equal
to 40% of the stream bottom.

Active Floodplain Connection: The stream has access to
bankfull benches, or newly developed floodplains along
portions of the reach.

310-2137-003 / September 9, 2016 / Page 10



Marginal 13- 10

Poor 9-5

Channel Geometry: These channels are often incised or their
course has widened, but to a lesser degree than the Severe and
Poor channel conditions.

Channel Stability: Visual indicators of a marginal stream

. include: 1) erosional scars present along greater than 40% and

less than or equal to 60% of both banks; 2) vegetative surface
protection may be present along greater than 40% and less than
or equal to 60% of the banks; 3) the stream banks may consist
of some vertical or undercut banks or nick points associated
with head cuts; 4) portions of the bankfull channel may still
widen while some portions are beginning to narrow;

5) temporary and transient sediment deposit covers greater than
40% and less than or equal to 60% of the natural stream bed or
bottom. However, streams with degraded channel profiles that
are recovering will exhibit different characteristics, including:
1) presence of depositional features such as point bars, mid-
channel bars, transverse bars and bank full benches that may be
forming or present; 2) channels that have a V-shape;

3) vegetative surface protection is present on greater than 40%
of the banks, but unvegetated areas show evidence of
instability.

Active Floodplain Connection: Marginal streams have no
connection to the active floodplain.

Channel Geometry: These channels are over-widened or are
incised. These channels are vertically and/or laterally unstable
and are more likely to widen rather than incise further.

Channel Stability: Visual indicators of over-widening and
incision include: 1) both banks are near vertical with shallow
to moderate root depths; 2) erosional scars present on greater
than 60% and less than or equal to 80% of the banks;

3) vegetative surface protection is greater than 20% and less
than or equal to 40% of both banks and is insufficient to
prevent significant erosion from continuing; 4) substantial
sediment deposition, often uniformed-sized materials, covers
greater than 60% and less than or equal to 80% of the natural
stream bed or bottom (pools and riffles); 5) depositional
features such as point bars and bank full benches are absent.

Active Floodplain Connection: Poor streams are not
connected to the active floodplain.
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Severe 4-1

Channel Geometry: Severe channels are deeply incised (or
excavated) with vertical and/or lateral instability and will likely
continue to incise or widen.

Channel Stability: visual indications of a deeply incised
stream include: 1) a streambed elevation below the average
rooting depth; 2) both banks are vertical or undercut; 3) a
presence of vegetative surface protection on less than 20% of
the banks that does not prevent erosion from continuing;

4) bank sloughing is present; 5) erosional scars or raw banks
present on greater than 80% of the banks; 6) substantial
sediment deposition covers greater than 80% of the natural
streambed or bottom (pools and riffles); 7) unstable multiple
thread channels and/or subterranean flow may be present in
certain aggrading channels.

Active Floodplain Connection: Severe streams are not
connected to the active floodplain.

Note: Anastomosed or stable multiple channel water cour ses naturally occurringin
some low-gradient streams should not be given a Severe Parameter Condition; they

arerated as Optimal.
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3.0

Riparian Vegetation Condition Index

This condition index is not intended to be a detailed vegetative cover survey, but instead, is a
qualitative evaluation of the cover types that make up the riparian vegetation within the 100 year
floodplain limits. An assessor should determine this condition index by evaluating what cover
type occupies what percent of the total riparian vegetation area for each side of 100 year
floodplain within the AA. The left side (LS) and right side (RS) are determined by facing
downstream. Visual observation of the area determines the scoring of the riparian vegetation
area condition. The use of aerial photography is highly recommended for initial condition
category mapping prior to performing the assessment in the field. The initial condition category
mapping combined with a visual observation of the riparian area is sufficient to provide adequate
information to determine this condition index.

See Section 1.0 for how to establish the boundaries for the Riparian Vegetation assessment area.

The optimal riparian vegetation would include land cover areas comprised of hardwood/conifer
trees, wetlands, waterways and/or lacustrine resources (> 10 acres). All areas comprised of
stream channels, wetlands (regardless of classification or condition) and lacustrine resources

> 10 acres are categorized as optimal.

It is highly likely that the area will contain land covers that meet multiple condition categories.
If the land cover composite is heterogeneous (example: 33% forested, 33% cropland, and 34%
pavement), each condition category present within the riparian vegetation is scored and weighted
based on the percentage of the total area it occupies. A percentage estimate of the total area that
each cover type occupies is determined by using visual estimates of each different area to obtain
its percentage of cover. The assessor will categorize and score the observed cover types
accordingly, based upon the condition category descriptions. The assessor records the
percentages on the form in decimal format (0.00).

Calculating the Riparian Vegetation Condition Index:

The following equations are used when right and left sides of the Riparian Vegetation were
established:

Left Side Sub-Index = SUM (%Areas*Scores)/20
Right Side Sub-Index = SUM (%Areas*Scores)/20

Riparian Vegetation Cl = (Left Side Cl + Right Side CI)/2
There may be instances where the stream is primarily up against one side of the valley wall
forcing the floodplain to the other side of the stream. The assessor may use their BPJ and rate
the entire area as one unit versus using left and right side data and score averaging. The

following equation should be used if the Riparian Vegetation area is evaluated as one continuous
area:

Riparian Vegetation Cl = SUM (% Areas* Scor es)/20
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3.1 Riparian Vegetation Condition Categories

The AA is assessed for the condition of the Riparian vegetation using the following
four condition categories. Non-maintained refers to an area that is not subject to regular
human impacts (e.g., mowing, clearing, herbicide applications). The observations are
recorded in Section 2 of Form 1.

2. RIPARIAN VEGETATION: Assess the floodplain along the entire SAR (Visual estimates of areal coverage from aerial photos with field verification acceptable).

Condition Category Comments:
Optimal Suboptimal Marginal Poor
High Suboptimal: [ Low Suboptimal: | High Marginal: Low Marginal: High Poor: Low Poor:
Riparianarea Riparian area Riparian area Riparian area Riparian area Riparian area
ion consists ion consists lion consists lion consists lion consists consists of
of a tree stratum of atree stratum | of non-maintained, | of non-maintained, | of lawns, mowed, impervious
(dbh > 3 inches) (dbh >3 inches) | dense herbaceous | dense herbaceous | and maintained [surfaces; mine spoil
present, with present, with vegetation with vegetation, riparian |areas, nurseries; no{ lands, denuded
Riparian area vegetation consists of greater than or greater than or | either a shrub layer | areas lacking shrub |till cropland; actively surfaces, row
atree stratum present (diameter at equal to 30% and | equal to 30% and or a tree stratum and tree stratum, grazed pasture, crops, active feed
Ri pari an breast height (dbh) > 3 inches) with less than 60% tree | less than 60% t_ree (dbh>3 ipches) areas of hay sparsely Yegetated Iots_, impervious
Veg etation | greater than or equal to 60% tree cir;?‘z;:v? and canopy cover witha| present, vﬂvnh less production, and non—malntamed_ trails, or other
g canopy cover. Areas comprised of g both maintained than 30% tree ponds oropen |area, pervious trails, comp‘a‘rab\e
(Floodplain) stream channels, wetlands herbaceous and understory. canopy cover. water areas (<10 | recently seeded conditions.
(regardless of classification or shrub layers or a acres). If trees are | and stabilized, or
condition) and lacustrine resources non-maintained present, tree other comparable
>10 acres are scored as optimal. understory. stratum (dbh > 3 condition.
inches) present,
with less than 30%
tree canopy cover
with maintained
understory.
High Low High Low High Low
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

IS

Identify Condition Category areas along the floodplain using the descriptors above.

Estimate the % area within each condition category.
3. Enter the % Riparian Area in in decimal form (0.00) and Score for each category in the blocks below. Ensure the sum of the % Riparian Area Blocks equal 100
Condition Category Side Sub-Index

Side Sub-Index =
SUM(%Areas*Scores)/20

% Riparian Area:
Right Side Score:
Total Sub-score:

Condition Category

% Riparian Area: Cl = (Left Side CI
. = € ae +
Left Sid Score: . .

eft Side core Right Side ClI)/2
Total Sub-score:

Cl

Optimal 20 - 16
Riparian vegetation consists of a tree stratum (diameter at breast height
(dbh) > 3 inches) present, with greater than or equal to 60% tree canopy cover and
containing both herbaceous and shrub layers or a non-maintained understory.
Areas comprised of stream channels, wetlands (regardless of classification or
condition) and lacustrine resources > 10 acres are scored as optimal.

Suboptimal 15- 11
High Suboptimal (15 - 13): Riparian vegetation consists of a tree stratum
(dbh > 3 inches) present, with greater than or equal to 30% and less than 60% tree
canopy cover and containing both herbaceous and shrub layers or a non-
maintained understory.
Low Suboptimal (13 - 11): Riparian vegetation consists of a tree stratum
(dbh > 3 inches) present, with greater than or equal to 30% and less than 60% tree
canopy cover with maintained understory.

Marginal 10 - 6
High Marginal (10 - 8): Riparian vegetation consists of non-maintained, dense
herbaceous vegetation with either a shrub layer or a tree stratum (dbh > 3 inches)
present, with less than 30% tree canopy cover.
Low Marginal (8- 6): Riparian vegetation consists of non-maintained, dense
herbaceous vegetation, riparian areas lacking shrub and tree stratum, areas of hay
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production, and ponds or open water areas (< 10 acres). If trees are present, tree
stratum (dbh > 3 inches) present, with less than 30% tree canopy cover with
maintained understory.

Poor 5-1
High Poor (5 - 3): Riparian vegetation consists of lawns, mowed, and
maintained areas, nurseries; no-till cropland; actively grazed pasture, sparsely
vegetated non-maintained area, pervious trails, recently seeded and stabilized, or
other comparable condition.
Low Poor (3-1): Riparian vegetation consists of impervious surfaces, mine
spoil lands, denuded surfaces, row crops, active feed lots, impervious trails, or
other comparable conditions.

3.1.1 Riparian Vegetation Condition Example

The following example depicts a heterogeneous landscape with four different
condition categories present within the Riparian Vegetation Zone. The lime-
green boundary line corresponds to the FEMA mapped 100-year floodplain. To
simplify the example, the Riparian area was treated as one continuous area and
not subdivided into right and left sides.

Green Shade Area:

Optimal Category; Score: 20
Percent Areal Coverage: 64%
(20 *0.64) = 12.8

Riparian Vegetation
. -Condition‘Cateqories

Purple Shaded Area:
High-Low Marginal Category; Score: 8

Percent Areal Coverage: 24%
(8 *0.24)=1.92

Red Shaded Area:

Low Poor Category; Score: 2
Percent Areal Coverage: 6%
(2*0.06)=0.12

Blue Shaded Area:
High Poor Category; Score: 5

Percent Areal Coverage: 6%
(5 *0.06)=0.3

Total Condition Score: 15.14
Condition Index: (15.14/20)=0.76
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4.0

Riparian Zone of Influence (ZOI) Condition I ndex

NOTE: When utilizing this conditional assessment on perennial watercourses with greater
than 100 square mile drainage areas (see Page 3); this condition index should not be utilized
as part of the assessment.

This condition index is not intended to be a detailed vegetative cover survey, but instead, a
qualitative evaluation of the cover types that make up the Riparian ZOI. The Riparian ZOI is
comprised of the land extending 100 feet into the adjacent uplands from the 100 year floodplain
limits on both sides of the valley floor. The score for this index is determined by evaluating
what cover type occupies what percent of the total Riparian ZOI area for each side of the
floodplain within the AA. The total Riparian ZOI assessment area (on each side of the 100 year
floodplain limits) is calculated by multiplying the length of the AA by 100 feet. The left side
(LS) and right side (RS) are determined by facing downstream. The recommended procedure for
determining the percent aerial coverage of the condition categories is to identify the 100 feet on
each side of the floodplain along the AA on aerial photography and estimate the coverage for
each applicable condition category. The estimate should then be verified in the field through
visual observations.

See Section 1.0 for how to establish the boundaries for the Riparian ZOI assessment area.

The optimal riparian ZOI vegetation would include land cover areas comprised of
hardwood/conifer trees, wetlands, waterways and/or lacustrine resources (> 10 acres). All areas
comprised of stream channels, wetlands (regardless of classification or condition) and lacustrine
resources > 10 acres are categorized as optimal. It is highly likely that the ZOI area will contain
land covers that meet multiple condition categories. If the land cover composite is
heterogeneous (example: 33% forested, 33% cropland, and 34% pavement), each condition
category present within the riparian ZOI is scored and weighted based on the percentage of the
total area it occupies within the riparian ZOI. A percentage estimate of the total area that each
cover type occupies is determined by using visual estimates of each different area to obtain its
percentage of cover. The assessor will categorize and score the observed cover types
accordingly, based upon the condition category descriptions. The assessor records the
percentages on the form in decimal format (0.00).

Calculating the Riparian ZOI Condition Index:
The following equations should be used if establishing right and left sides of the Riparian ZOI:

Left Side Sub-Index = SUM (%Areas*Scores)/20
Right Side Sub-Index = SUM (%Areas*Scores)/20

Riparian ZOI Cl = (Left Side Cl + Right Side CI)/2
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There may be instances where it is more advantageous to treat the area as a single continuous
assessment, such as in headwaters. The example provided in 4.1.1 depicts assessing an area as a
single area. The assessor can rate the entire area as one unit versus using left and right side data
and score averaging. The following equation should be used if the Riparian ZOI area is
evaluated as one continuous area:

4.1

Riparian ZOIl Cl = SUM (% Ar eas* Scor es)/20
Riparian ZOIl Condition Categories

The AA is assessed for the condition of the Riparian ZOI using the following

four condition categories. The Riparian ZOI is the land extending 100 feet from the
100 year floodplain limits into the adjacent uplands on both sides of the floodplain.
Non-maintained refers to an area that is not subject to regular anthropogenic alterations
(e.g., mowing, clearing, herbicide applications). The observations are recorded in
Section 3 of Form 1.

3. RIPARIAN ZONE OF INFLUENCE: Assess land cover along both sides, 100 feet from edge of floodplain into the upland along the entire AA. (rough measurements of length & width may be

acceptable)
Condition Category Comments:
Optimal Suboptimal Marginal Poor
High Suboptimal: | Low Suboptimal: High Marginal: Low Marginal: High Poor: Low Poor:
Riparian ZOl area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area
vegetation consists | vegetation consists 1 consists. 1 consists. 1 consists consists of
of a tree stratum of atree stratum | of non-maintained, | of non-maintained, | of lawns, mowed, impervious
(dbh > 3 inches) (dbh >3 inches) | dense herbaceous | dense herbaceous and maintained |surfaces; mine spoill
present, with present, with vegetation with | vegetation, riparian |areas, nurseries; no{ lands, denuded
Riparian ZOI area vegetation greater than or greater than or either a shrub layer | areas lacking shrub (till cropland; actively| surfaces, row
consists of a tree stratum present | equalto 30% and | equal to 30% and or a tree stratum and tree stratum, grazed pasture, crops, active feed
(diameter at breast height (dbh) > 3 | less than 60% tree | less than 60% tree [ (dbh > 3 inches) areas of hay sparsely vegetated | lots, impervious
) . inches) with greater than or equal to | canopy cover and | canopy cover with a| present, with less production, and non-maintained trails, or other
Ri parian ydell 60% tree canopy cover. Areas containing both maintained than 30% tree ponds or open |area, pervious trails, comparable
comprised of stream channels, herbaceous and understory. canopy cover. water areas (< 10 recently seeded conditions.
wetlands (regardless of shrub layers ora acres). If trees are | and stabilized, or
classification or condition) and non-maintained present, tree other comparable
lacustrine resources 2 10 acres are understory. stratum (dbh >3 condition.
scored as optimal. inches) present,
with less than 30%
tree canopy cover
with maintained
understory.
High Low High Low High Low
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1. Identify Condition Category areas along the floodplain using the descriptors above.

2. Estimate the %

area within each condition category.

3. Enter the % Riparian Area in decimal form (0.00) and Score for each category in the blocks below. Ensure the sums of % Riparian ZOI Blocks equal 100
Condition Category| Side Sub-Index
% Riparian Area: Side Sub-Index =
Right Side Score: SUM(%Areas*Scores)/20
Total Sub-score:
Condition Category|
% Riparian Area: . Cl
Left Side Soore: Cl = (Left Side CI +

Total Sub-score:

Right Side CI)/2

Optimal 20 - 16
Riparian ZOI area vegetation consists of a tree stratum (diameter at breast height
(dbh) > 3 inches) present, with greater than or equal to 60% tree canopy cover.
Areas comprised of stream channels, wetlands (regardless of classification or
condition) and lacustrine resources > 10 acres are scored as optimal.

Suboptimal 15- 11
High Suboptimal (15 - 13): Riparian ZOI area vegetation consists of a tree
stratum (dbh > 3 inches) present, with greater than or equal to 30% and less than
60% tree canopy cover and containing both herbaceous and shrub layers or a non-
maintained understory.
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Low Suboptimal (13- 11): Riparian ZOI area vegetation consists of a tree
stratum (dbh > 3 inches) present, with greater than or equal to 30% and less than
60% tree canopy cover with a maintained understory.

Marginal 10 - 6

High Marginal (10 - 8): Riparian ZOI area vegetation consists of non-
maintained, dense herbaceous vegetation with either a shrub layer or a tree
stratum (dbh > 3 inches) present, with less than 30% tree canopy cover.

Low Marginal (8 - 6): Non-maintained, dense herbaceous vegetation, riparian
areas lacking shrub and tree stratum, areas of hay production, and ponds or open
water areas (< 10 acres). If trees are present, tree stratum (dbh > 3 inches)
present, with less than 30% tree canopy cover with maintained understory.

Poor 5-1

High Poor (5 - 3): Riparian ZOI area vegetation consists of lawns, mowed, and
maintained areas, nurseries; no-till cropland; actively grazed pasture, sparsely
vegetated non-maintained area, pervious trails, recently seeded and stabilized, or
other comparable condition.

Low Poor (3-1): Riparian ZOI area vegetation consists of impervious surfaces,
mine spoil lands, denuded surfaces, row crops, active feed lots, impervious trails,
or other comparable conditions.

4.1.1 Riparian ZOIl Condition Example
The following example depicts a heterogeneous landscape with three different
condition categories present within the Riparian ZOI. The lime-green boundary
corresponds to the FEMA mapped 100 year floodplain and the red boundary
corresponds to the outer limit of the Riparian ZOI. To simplify the example, the
area was treated as one continuous area and not subdivided into right and left
sides.

Green Shade Area: T P CRRICS

Optimal Category; Score: 20 '_ : : *:Condjtion Categeries:

Percent Areal Coverage: 45%
(20 *0.45)=9.0

Purple Shaded Area:
High Marginal Category; Score: 10

Percent Areal Coverage: 18%
(10 *0.18)=1.80

Red Shaded Area:

Low Poor Category; Score: 2
Percent Areal Coverage: 37%
(2*0.37)=0.74

Total Condition Score: 11.54
Condition Index: (11.54/20)=0.58

Rip:;rian ZOl Condition Categories
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5.0

I n-Stream Habitat Condition Index

NOTE: When utilizing this conditional assessment on inter mittent water cour ses (see Page 3);
this condition index should not be utilized as part of the assessment.

The In-Stream Habitat assessment considers the habitat suitability of the watercourse’s channel
within the AA for effective colonization or use by fish, amphibians and/or macroinvertebrates.
This condition does not intend to consider the abundance or types of organisms present, nor the
quality of the water. Other factors beyond those measured in this assessment (i.e., watershed
conditions) may affect the presence and diversity of aquatic organisms. Conditions such as those
are taken into consideration separately by the Department when reviewing an application under
Chapter 105. Therefore, evaluation of this condition index intends to assess the suitability of the
physical elements within the AA to support aquatic organisms.

This condition index includes the relative quantity and variety of natural structure within the
channel, such as cobble and gravel (riffles), large rocks, fallen trees, logs and branches,
persistent leaf packs and undercut banks; available as refugia, feeding, or sites for spawning and
nursery functions of aquatic macro fauna. A wide variety and/or abundance of instream habitat
features provide macroinvertebrates and fish with a large number of niches, thus increasing
species diversity. As variety and abundance of cover decreases, habitat structure becomes
homogenous, diversity decreases and the potential for recovery following disturbance decreases.
In most stream types, riffles and runs are critical for maintaining a variety and abundance of
benthic organisms and serve as spawning and feeding refugia for certain fish. The extent and
quality of the riffle are both important factors in the support of a healthy biological condition.
Riffles and runs offer habitat diversity through a variety of particle sizes. Snags and submerged
logs are also productive habitat structures for macroinvertebrate colonization and fish refugia.

This condition index does not establish a percent slope for distinguishing between high and low
gradient streams. The evaluator is responsible for using their best professional judgment and
knowledge to know whether a high or low gradient stream is being assessed. Low gradient
streams generally do not contain significant riffle sections and dominated by sand or silt with
gravel present in the riffle areas. High gradient streams generally have alternating riffles and
pools, with larger gravel or cobble present in the riffles. Typically, most streams in Pennsylvania
are high gradient, with the exception of streams in the Coastal Plain, low gradient streams
flowing through wetlands or wet meadows and tributary streams flowing through larger
floodplains (e.g., tributaries flowing to the Delaware and Susquehanna rivers) throughout the
state. Headwater stream channels that have intermittent hydrologic regimes may not have the
diversity of habitat features found in higher order stream channels. Hyporheic flow may
comprise all of the flow in intermittent streams during dry times of the year. A high gradient
stream should not be scored lower because of the lack of submerged aquatic vegetation.
Likewise, a low gradient stream should not be scored lower because it is dominated by sand
substrate and does not contain riffles.
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High Gradient Streams

Physical elements of high gradient stream systems that enhance a stream’s ability to support
aquatic organisms are indicative of habitat diversity and include the following:

1.

2.

6.

7.

A varied mixture of substrate sizes (i.e., sand, gravel, cobbles and boulders).

Low amount of highly mobile substrate material - While most streambed substrate
mobilizes under a particular discharge, substrate that remains immobile during the more
consistent and frequent discharges provides stable habitat that fish and
macroinvertebrates can utilize throughout differing stages of their lifecycles.

Low embeddedness of substrate material - Embeddedness is the extent to which rocks
(gravel, cobble and boulders) and snags are covered by silt, sand, or mud on the stream
bottom. As rocks and snags become embedded, there is less area available for fish
habitat and colonization for macroinvertebrates. Generally, the less embedded each
particle is, the more surface area is available to fish and macroinvertebrates.
Additionally, less embedded particles indicate less large-scale sediment movement and
deposition. (Observations of particle embeddedness are taken in the upstream and central
portions of riffles and cobble substrate areas.)

A varied combination of water velocities and depths (riffles and pools) - More
combinations of velocity and depth patterns provide increased habitat diversity.

The presence of woody and leafy debris (fallen trees, logs, branches, leaf packs, etc.),
root mats, large rocks and undercut banks (below bankfull).

The provision of shade protection by overhanging vegetation.

The Hyporheic zone is wet within 12" of ground surface.

Low Gradient Streams

Physical elements of low gradient stream systems that enhance a stream’s ability to support
aquatic organisms are indicative of habitat diversity and include the following:

1.

A varied mixture of substrate materials (i.e., sand and gravel) in pools - Varied substrate
materials supports a higher diversity of organisms than mud or bedrock.

Submerged aquatic vegetation in pools - Will also support a higher diversity of
organisms.

The presence of woody and leafy debris (fallen trees, logs, branches, leaf packs, etc.),
root mats and undercut banks (below bankfull).

The provision of shade protection by overhanging vegetation.
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5.

The Hyporheic zone is wet within 12" of ground surface. A diverse and abundant
assemblage of these features promotes the potential for colonization by diverse and

abundant epifaunal and fish communities.

The In-Stream Habitat Condition Index is calculated as follows:

5.1

I n-Stream Habitat Cl = Condition Score/20

In-Stream Habitat Condition Categories

The AA should be assessed for the condition of In-Stream Habitat using the following
four categories. The Evaluator selects the condition category most representative of the
overall AA. This score represents the Condition Index and is recorded in Section 4 of

Form 1.

4. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths, woody and leafy debris, stable substrate, low embededness, shade, undercut banks, root mats, SAV, macrophytes,
emergent vegetation, riffle-pool complexes, stable features.

Instream
Habitat/
Available
Cover

Condition Category

Optimal

Suboptimal

Marginal

Poor

Physical Elements that enhance a
stream'’s ability to support aquatic
organisms are present in greater
than or equal to 50% of the reach.
Substrate is favorable for
colonization by a diverse and
abundant epifaunal community, and
there are many suitable areas for
epifaunal colonization and/or fish
cover.

Physical Elements that enhance a
stream’s ability to support aquatic
organisms are present in greater
than or equal to 30% and less than
50% of the reach. Conditions are
mostly desirable and are generally
suitable for full colonization by a
moderately diverse and abundant
epifaunal community.

Physical Elements that enhance a
stream’s ability to support aquatic
organisms are present in greater
than or equal to 10% and less than
30% of the reach. Conditions are
generally suitable for partial
colonization by epifaunal and/or fish
communities.

Physical Elements that enhance a
stream’s ability to support aquatic
organisms are present in less than
10% of the reach. Conditions are
generally unsuitable for colonization
by epifaunal and/or fish
communities.the reach.

Comments:

Score

20 19 18 17 16

15 14 13 12 1]

10 9 8 7 6

Cl = (Score)/20

Cl

Optimal - 20 - 16
Physical Elements that enhance a stream’s ability to support aquatic organisms

are present in greater than or equal to 50% of the reach. Substrate is favorable for
colonization by a diverse and abundant epifaunal community, and there are many

suitable areas for epifaunal colonization and/or fish cover.

Suboptimal

-15-11

Physical Elements that enhance a stream’s ability to support aquatic organisms

are present in greater than or equal to 30% and less than 50% of the reach.
Conditions are mostly desirable and are generally suitable for full colonization by

a moderately diverse and abundant epifaunal community.

Marginal - 10- 6
Physical Elements that enhance a stream’s ability to support aquatic organisms

are present in greater than or equal to 10% and less than 30% of the reach.
Conditions are generally suitable for partial colonization by epifaunal and/or fish

communities.

Poor -5-1

Physical Elements that enhance a stream’s ability to support aquatic organisms

are present in less than 10% of the reach. Conditions are generally unsuitable for

colonization by epifaunal and/or fish communities.
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6.0

Channel Alteration Condition I ndex

This condition index considers direct physical alteration to the watercourse from anthropogenic
sources. The AA may or may not have been altered throughout its entire length. The following
examples of alterations evaluated in this condition index that may disrupt the natural conditions
of the watercourse include, but are not limited to:

1. Straightening of channel or other channelization

2. Stream crossings (bridges and culverts)

3. Riprap along stream banks or in streambed

4. Concrete, gabions or concrete blocks along stream banks

5. Manmade embankments on stream banks, including spoil piles
6. Constrictions to stream channel or immediate flood prone area

It is important to note that this condition index evaluates the physical alteration, separate from
any impact the alteration is having on the assessment reach. Any impact to the assessment reach
resulting from the alteration (i.e., incision, scouring, head cuts, vertical banks, etc.) is accounted
for in the Channel/Floodplain Condition Index. Any revegetation or natural re-stabilization of
the channel is also accounted for in that condition index. For example, consider two assessment
reaches, each with similar bridges: the first reach shows no adverse effects to the stream channel
or banks; the second shows significant scouring. The alteration is the bridge, not the effects of
the bridge. Therefore, the assessor should evaluate the length of bridge relative to the length of
the assessment reach. The scour effect of the bridge would be considered under the
Channel/Floodplain condition and in the scoring of that condition index. The assessor should
evaluate

The presence of a structure does not necessarily result in a reduced score. For instance, a bridge
that spans the entire floodplain would not be considered an alteration. Also, the Evaluator
should be cautious not to make assumptions about past alterations.

The Channel Alteration Condition Index is calculated as follows:

Channel Alteration Cl = Condition Score/20
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6.1 Channel Alteration Condition Categories
The AA is assessed for the extent of channel alterations using the following
four condition categories. The Evaluator selects the category most representative of the
AA. This is recorded in Section 5 of Form 1.
5. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, strai ing of channel/channelization, embankments, spoil piles, constrictions, etc.
Condition Category Comments:
Negligible Minor Moderate Severe
Minor High: Less Minor Low: Moderate High: Moderate Low:
than or equal to Greater than 20% | Greater than 40% | Greater than 60%
20% of the stream [ and less than or and less than or and less than or
reachis disrupted | equal to 40% of the| equal to 60% of equal to 80% of
by any of the stream reach is reach is disrupted | reach is disrupted
channel alterations | disrupted by any of by any of the by any of the
listed above. the channel channel alterations | channel alterations
Alteration or alterations listed | listed above. If the listed in the
channelization |above. Alteration or[ stream has been parameter
present, usually channelization channelized, normal| guidelines. If the
adjacent to present, usually stable stream stream has been
Channel structures, (such as adjacent to meander pattern | channelized, normal -
Alteration | Channe! alterations listed above are |bridge abutments or structures, (such s | has not recovered. | stable stream beea‘ef ‘;';:\ 80:/n of :ea"ch If’ dlsr‘yplle;
absent in the SAR. The stream has | culverts); evidence |bridge abutments orf| meander pattern Y any of the channe & eza lons liste
unaltered pattern or has normalized. | of past alteration, | culverts); evidence has not recovered. above.‘ Grealfer than 80% of banks
(i.e., channelization)| of past alteration, shored with gabion, riprap, or concrete.
may be present, but| (i.e., channelization)
stream pattern and | may be present, but|
stability have stream pattern and
recovered; recent stability have
alterationis not | recovered; recent
present. alteration is not
present.
High Low High Low Cl
Cl = (Score)/20
Score 20 19 18 17 16| 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Negligi

Minor

ble-20- 16
Channel alterations listed above are absent in the AA. The stream has an
unaltered pattern or has normalized.

16-11

High Minor (16 - 13): Less than or equal to 20% of the stream reach is disrupted
by any of the channel alterations listed above. Alteration or channelization
present, usually adjacent to structures, (such as bridge abutments or culverts);
evidence of past alteration, (i.e., channelization) may be present, but stream
pattern and stability have recovered; recent alteration is not present.

Low Minor (13- 11): Greater than 20% and less than or equal to 40% of the
stream reach is disrupted by any of the channel alterations listed above.
Alteration or channelization present, usually adjacent to structures, (such as
bridge abutments or culverts); evidence of past alteration, (i.e., channelization)
may be present, but stream pattern and stability have recovered; recent alteration
is not present.

Moderate10- 6

High Moderate (10 - 8): Greater than 40% and less than or equal to 60% of
reach is disrupted by any of the channel alterations listed above. If the stream has
been channelized, normal stable stream meander pattern has not recovered.

Low Moderate (8 - 6): Greater than 60% and less than or equal to 80% of reach
is disrupted by any of the channel alterations listed in the parameter guidelines. If
the stream has been channelized, normal stable stream meander pattern has not
recovered.
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7.0

Severe5-1
Greater than 80% of reach is disrupted by any of the channel alterations listed
above. Greater than 80% of banks shored with gabion, riprap, or concrete.

Riverine Condition Index (RCI)

The Riverine Condition Index (RCI) is a numerical value placed on the AA using the scores
determined from each condition index during the stream assessment. Each condition index score
is calculated individually before determining the RCI (see index calculations in each index
section). Each individual condition index score should result in a value from 0.05 - 1.0. The
RCI score should also result in a score from 0.05 - 1.0. If values greater than 1.0 result, then it is
likely that the individual scores are being used and not the calculated indexes. The individual
condition indexes are equally weighted and the RECI is calculated by summing all of the
individual condition index scores and then dividing by 5, the number of condition indices. The
following equation is used to determine the RCI:

> (condition index scores)

RCI = ST
5 (number of condition indices)

RIVERINE CONDITION INDEX (RCI) RCI

NOTE: The Cls and RCI should be rounded to 2 decimal places. ‘ RCI = (Sum of all CI's)/5

General Comments:

Or

As described in the Resource Conditions for General Use, when assessing intermittent or large
riverine resources (> 100 sq. mile drainage areas), the following equation is used to determine
the RCI:

> (condition index scores)

RCI = "
4 (number of condition indices)

NOTE: The Department may revise the RCI scoresreported as part of an application for determining
applicable compensatory requirementsif the assessment submitted by the applicant does not adequately
represent the resource condition.
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Form 1 Riverine Assessment Form

Riverine Assessment Form 1

Pennsylvania Riverine Condition Level 2 Rapid Assessment Protocol Version 1.0

For use in inleymittent or| ial melercourses with drainage areas < 2,000 square mie drainage areas.
Project # Project Name Locality Date Ch 93 Classification AA Id Length
Designated: |&i~
Latitude Longitude FGM Level 1 Channel Classification
Evaluator(s) Stream Nam e and Inform ation MNotes:
1. Ch d Condition: auss-secin of e dions
Condition Category
Optim al Suboptim al Marginal Poor Severe
- 58 - P o
g R I - il
abdy bt
A ™ ra S———
Channel Geometry: These Channel Geometry: These channels [(Channel Geometry: These chamnels are often incised or Channel Geomefry: These channels |Channel Geometry: Severe
channels showvery little incisionor |are slightly incised and contain a few their course has been videned, but to a lesser degree than are over-widened or are incised. channels are deeply incised (or
videning and litle or no evidence of Jareas ofadive ermsion orunprotected  [the Severe and P oor channe| co nditions. These channels are verically and/or excavated ) with vertical and/or
adive erosion or unprotected banks{banks. laterally unstable and are more likely io |lateral instability and will likety
Channel Stability: Visual indicators ofa marginal stream widen rather than incise further. confinue to incise orviden
Channel Stability: Visual Channel Stability: ‘isual indicators of [include: 1) erosional scars present along greater than 40%
indicators ofthis stability include: 1 )|this slightinstability include: 1) and less than or equal to 60% of both banks; 2) vegetative Channel Stability: Visual indicators  [Channel Stability: visual
vegetative surface protection or ve getative surface protection ornatural [surface protection may be present along greater than 40 and |of over-widening and incision include:  |indications of a dee ply incised
natural ro ck stability present along  |rock stability present along greaterthan |[less than or equal to 60% of the banks; 3) the siream banks  |1) both banks are near vetical with stream include: 1) the streambed
Channel greater than 80% of the banks; 2)  |60% and less than 80% o fboth banks; 2){ may consist o fsome vertical or undercut banks ornick points |shallowto moderate root depths; 2) elevaiion is belowthe average
Conditiom |stable point bars and bankfull de positional features such as point bars |associated with head cuts; 4) portions o fthe bankfull channe! |erosional scars present on greater than [rooting depth; 2 ) both banks are
benches may be present; 3)mid-  |and bankfull benches are likely present; [may still widen while some portions are beginning to narrow; |80 and less than or equal to 80% ofthe|vertical or undercut; 3) vegetative
channel bars and ransverse bars 3) iftransient sediment is present, it 5) t=mporary and fransient sedimentdeposit covers greater  |banks; 3) vegetative surface protection |surface protection present onless
are rare and if transient sediment affects or buries greaterthan 10% and  [than 40 and less than or equal o 60%ofthe natural stream is greater than 20 and less than or than 20% ofthe banks and is not
deposition is present, it covers less |less or equal to 40% ofthe stream bed or bottom. However, streams that have degraded equal to 40%ofboth banks and is preventing erosion from continuing;
than or equal to 10% ofthe stream |botiom channe| profiles which are recovering will exhibit different insufficient te prevent significant 4) bank sloughing present; 5)
bottom; charactenstics, including: 1) presence of depostional erosion fom continuing; 4) greater than |erosional scars or mwbanks
|Active Floodplain Connection: The |features such as point bars, mid-channel bars, transverse bars|60 and less than or equal to 80% ofthe[present on greaterthan 80% ofthe
Active Floodplain Connection: stream has access to bankfull benches, |and bank full benches may be forming or present; 2) channels |natural stream bed or bottom (pools. banks; 6) greaterthan 80% ofthe
The channel has access to the or ne wy developed floodplains along have a 'V shape; 3) vegetative surface protection is presenton|and riffies)is covered by substantial natural streambed or bottom (pools
adtive floodplain or has fully portions ofthe reach. greaterthan 40% of the banks but evidence of instability can  |sediment de position, o fien uniformed- (and riffles) is covered by substantial
developed wide bankfull benches. be observed in unve getated areas. sized materials; 5) depositional sediment deposition; 7) Muttiple
feature s such as point bars and bank  [thread channels and/or
Active Floodplain Connection: Marginal streams have no  |full benches are absent. subtemanean lowmay be present in
connection to the active floodplain. certain aggrading channels.
[Active Floodplain Connection: P oor|
streams are not connected to the active| Active Floodplain Connection:
fiood plain Severe streams are not conne ded
to the active floodplain.
Score 2 19 18 17| 16 15 14 13 12 1 10 9 ] T 6 5 |4 3 2 1
Comm ents:
Cl
€l = (Score)}/20
2 RIPARIAN VEGETATION: pssess the fiootpan akmyg the enlire SAR (VEual estimates of areal coverage rom aerial phoks with Tield venlicalion acceptatis)
Condition Category Com ments:-
Optimal Suboptimal Marginal Poor
Lorwr )il Lim i High Poor: LowPoor:
Ripuimm asca Ripaina asca Ripasm mea Ripmiaa asca Ropasna asca
comsisky comil ok comsigks of
ofabee cizxlem ofatee ciolem | of intai 1 sintair of lsess mowed,
bl > 3 inches) (bl = 3 inches) | demse demse &0 mAtad
precenl, wilh precenl, wilh vegetabon wilh wmh e, mrzeres no|  eds, deawded
iparinm ama wegetaioe iz of grealerian or guesleriing or | cilbera shesb yer | arcas wcking slhieb [l ooplaad; acively]  =wises, ow
I:Le_pmd(mﬂ equilio 30%and | equalio 30%and | or abee choalem and hee sholem gazed pachee, | cops, adive eed
Riparian | pesdthegit » 3 inches) ulk e Ban 0% bee | bk 3 mches) measofhey | sparelyvegeled | bis, mpeniows
Ve petation Mﬁﬁ&baﬂLe ancpy coverwilh a| precest wilh less prodecion, and wom maminaed iz, or olleer
g cover. - of aintair Than 30%ee pond=Oropem | Area, pemvions ik ‘compamable
(Floodplain) | s cosmets, welamos condiom:
fregante == of cassilicalion or
amd m
210 acses ase siored as oplimal
High Low High Low High Low
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1. Identify Condition Category areas along the floodplain using the descriptors above
2. Estimate the % area within each condition category
3. Enterthe % Riparian Area in in decimal form(0.00) and Score for each category in the blocks below. Ensure the sumof the % Riparian Area Blocks equal 100
Condition Category| Sade Sub-index
"% Ripasine Area Side Sub-index =
Right Sade Scom: SURM*:Areas*Scores20
[Tolnl Sab-scose:
Condition Category|
% Ripasne Ara (]
_ Cl = (Left Side CI +
Right Skde CIy2
[Toial Sab-scoe:
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Riverine Assessment Form 1 Page 2

3. RIPARIAN ZONE OF INFLUENCE: Assess land cover along both sides, 100 feet from edge of floodplain into the upland along the entire AA. (rough measurements of length & width may be

acceptable)
Condition Category Comments:
Optimal Suboptimal Marginal Poor
High Suboptimal: | Low Suboptimal: | High Marginal: Low Marginal: High Poor: Low Poor:
Riparian ZOl area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area | Riparian ZOl area
vegetation consists | vegetation consists | vegetation consists | vegetation consists | vegetation consists consists of
of atree stratum of atree stratum | of non-maintained, | of non-maintained, | of lawns, mowed, impervious
(dbh > 3 inches) (dbh >3 inches) | dense herbaceous | dense herbaceous | and maintained |surfaces; mine spoil
present, with present, with vegetation with vegetation, riparian |areas, nurseries; no{ lands, denuded
Riparian ZOI area vegetation greater than or greaterthan or | either a shrub layer | areas lacking shrub [till cropland; actively| surfaces, row
consists of a tree stratum present | equalto 30% and | equal to 30% and or atree stratum and tree stratum, grazed pasture, crops, active feed
(diameter at breast height (dbh) > 3 | less than 60% tree | less than 60% tree | (dbh > 3 inches) areas of hay sparsely vegetated | lots, impervious
R R inches) with greater than or equal to | canopy coverand |canopy cover witha| present, with less production, and non-maintained trails, or other
Ri parian ZOl|  60%tree canopy cover. Areas containing both maintained than 30% tree ponds oropen |area, pervious trails, comparable
comprised of stream channels, herbaceous and understory. canopy cover. water areas (< 10 recently seeded conditions.
wetlands (regardless of shrub layers or a acres). If trees are | and stabilized, or
classification or condition) and non-maintained present, tree other comparable
lacustrine resources 2 10 acres are understory. stratum (dbh >3 condition.
scored as optimal. inches) present,
with less than 30%
tree canopy cover
with maintained
understory.
High Low High Low High Low
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1. Identify Condition Category areas along the floodplain using the descriptors above.

2. Estimate the % area within each condition category.

3. Enter the % Riparian Area in decimal form (0.00)

and Score for each category in the blocks below.

Ensure the sums of % Riparian ZOI BI

locks equal 100

Condition Category|

Side Sub-Index

% Riparian Area:

Side Sub-Index =

Total Sub-score:

Right Side CI)/2

Right Side Score: SUM(%Areas*Scores)/20
Total Sub-score:
Condition Category|
% Riparian Area: . Cl
Left Side Score: Cl = (Left Side CI +

4. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths, woody and leafy debris, stable substrate, low embededness, shade, undercut banks, root mats, SAV, macrophytes, emergent
vegetation, riffle-pool complexes, stable features.

Condition Category Comments:
Optimal Suboptimal Marginal Poor
Physical Elements that enhance a Physical Elements that enhance a Physical Elements that enhance a Physical Elements that enhance a
Instream stream’s ability to support aquatic stream’s ability to support aquatic stream’s ability to support aquatic stream’s ability to support aquatic
. organisms are present in greater | organisms are present in greater than or | organisms are present in greater than or | organisms are present in less than 10%
Habitat/ than or equal to 50% of the reach. | equal to 30% and less than 50% of the | equal to 10% and less than 30% of the | of the reach. Conditions are generally
Available Substrate is favorable for reach. Conditions are mostly desirable | reach. Conditions are generally suitable | unsuitable for colonization by epifaunal
colonization by a diverse and and are generally suitable for full for partial colonization by epifaunal and/or fish communities.the reach.
Cover abundant epifaunal community, and | colonization by a moderately diverse and and/or fish communities.
there are many suitable areas for abundant epifaunal community.
epifaunal colonization and/or fish
cover.
Cl
Cl = (Score)/20
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
5. CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel/channelization, ts, spoil piles, constrictions, etc.
Condition Category Comments:
Negligible Minor Moderate Severe
Minor High: Less Minor Low: Moderate High: Moderate Low:
than or equal to Greater than 20% | Greater than 40% | Greater than 60%
20% of the stream | and less than or and less than or and less than or
reach is disrupted | equal to 40% of the| equal to 60% of equal to 80% of
by any of the stream reach is reach is disrupted | reach is disrupted
channel alterations | disrupted by any of by any of the by any of the
listed above. the channel channel alterations | channel alterations
Alteration or alterations listed | listed above. If the listed in the
channelization |above. Alteration or| stream has been parameter
present, usually channelization channelized, normal| guidelines. If the
adjacent to present, usually stable stream stream has been
Channel structures, (suchas|  adjacent to meander pattem | channelized, normal
Alteration Channel alterations listed above are |bridge abutments or| structures, (such as| has not recovered. stable stream i;e:;?r;??;::;:nz:‘:g:;:r:::g:;g
absent in the SAR. The stream has | culverts); evidence |bridge abutments orf| meander pattern o
unaltered pattern or has normalized.| of past alteration, | culverts); evidence has not recovered. above. Grea(gr(hfm 80% of banks
R N shored with gabion, riprap, or concrete.
(i.e., channelization)| of past alteration,
may be present, but| (i.e., channelization)
stream pattern and | may be present, but
stability have stream pattern and
recovered; recent stability have
alteration is not recovered; recent
present. alteration is not
present.
High Low High Low Cl
Cl = (Score)/20
Score 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
RIVERINE CONDITION INDEX (RCI) RCI

NOTE: The Cls and RCI should be rounded to 2 decimal places.

RCI = (Sum of all ClI's)/5

General Comments:
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Form 2 Stream Assessment Summary Form

Stream Assessment Summary Form (Form 2)

Pennsylvania
Riverine Condition
Level 2 Rapid Assessment

Version 1.0
Project # Notes:
Evaluators

" State Water Plan
Stream Name SAR Id RECI C?;?;:;)cm e Subbasin and
; Water shed
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