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PUBLIC NOTICE
Savannah District/State of Georgia

The U.S. Army Corps of Engineers, Savannah District, Regulatory Branch (Corps), is
proposing a new standard operating procedure (SOP) for calculating stream and
wetland compensatory mitigation pursuant to Section 10 of the Rivers and Harbors Act
of 1899 (33 USC 403) and 404 of the Clean Water Act (33 USC 1344). This public
notice is being distributed to all interested stakeholders to solicit public input for
consideration in the development of this SOP.
The Corps is soliciting comments on the proposed draft "SAVANNAH DISTRICT’S
2017 STANDARD OPERATING PROCEDURE FOR COMPENSATORY MITIGATION",
dated July 2017. Once finalized, this SOP would supercede the 2004 SOP, and apply
to all regulatory actions requiring compensatory mitigation for adverse impacts to waters
of the United States and for the valuation of compensatory mitigation actions associated
with mitigation banks, In-Lieu-Fee mitigation projects, and permittee responsible
mitigation sites.
BACKGROUND: The 2004 SOP was developed to provide a consistent methodology
for assessing wetland, stream, and open water impacts and mitigation activities. This
version of the SOP was developed as an “activity based” approach to determining
mitigation requirements. While functional variables were included within the
development of both the impact and mitigation equations of the 2004 SOP, overall, they
generally comprised a very small percentage (i.e., less than 50 percent) of the weighting
of the total equations. The origins of this methodology can be linked to early iterations of
the Charleston District’s (SAC) Regulatory Mitigation SOP for Wetlands.
The 2008 Mitigation Rule, [33 CFR 332.8 (o)(2)], states that “where practicable, an
appropriate assessment method (e.g., hydrogeomorphic approach to wetlands
functional assessment, index of biological integrity) or other suitable metric must be
used to assess and describe the aquatic resource types that will be restored,
established, enhanced and/or preserved by the mitigation bank or in-lieu fee project”. In
response to the void of practicable and appropriate functional and conditional
assessment methodologies for use within the State of Georgia, in 2010, the Corps, in
collaboration with the IRT agencies (i.e., U.S. Environmental Protection Agency,
U.S. Fish and Wildlife Service, Georgia Environmental Protection Division, and Georgia
Coastal Resources Division) and stakeholders, initiated the development of a revised
SOP based upon a functional approach, which has resulted in the 2017 SOP.

The goals for the 2017 SOP are twofold: 1) replace the existing “activities-based”
assessment approach (i.e., 2004 SOP) with a “functional-based” assessment approach
for the evaluation of impacts and mitigation; and, 2) replace the existing generic credit
classification system (i.e., wetland and stream credits) with functional-based
classification systems to ensure in-kind compensation for all aquatic resources within
the State of Georgia.
COMMENTS: Anyone wishing to comment on this public notice should submit
comments in writing to the Commander, U.S. Army Corps of Engineers, Savannah
District, Regulatory Branch, Attention: Mr. Justin A. Hammonds, Post Office Box 528,
Buford, Georgia 30515, no later than 90 days (October 28, 2017) from the date of this
notice. Please refer to the project number (SAS-2017-00592) in your comments. If you
would like copies of the Microsoft Excel Worksheets associated with the appendices of
the 2017 SOP, please email your request to justin.a.hammonds@usace.army.mil.
If you have any further questions concerning this matter, please contact
Mr. Justin A. Hammonds, Mitigation Liaison at (678) 804-5227.
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1. Draft 2017 Standard Operating Procedure for Compensatory Mitigation
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1.0. PURPOSE
1.1. Introduction: This Standard Operating Procedure (SOP) for Compensatory
Mitigation contains instructions to aid applicants and mitigation sponsors with the
calculation of credits associated with proposed impacts and/or mitigation activities in
aquatic resources within the purview of the Regu latory Program in the Savannah
District, U.S. Army Corps of Engineers (Savannah District). Specifically, this document
provides a methodology for quantifyi ng the functional impairments (i.e., mitigation
cred its owed ), and functional improvements (i.e., mitigation credits generated) to
aquatic resources in accordance with the requirements in the Final Mitigation Rule
(2008 Rule , 33 CFR Parts 332). This document immediately supersedes the credit
calculations outlined in SOP for Compensatory Mitigation, dated March 2004, for all new
applications (i.e., permits and mitigation plans) received after the published effective
date. All complete permit applications received prior to the published effective date of
the 2017 SOP will be processed under the 2004 SOP.
1.2. Goals: The goals for the 2017 SOP are to: 1) provide stakeholders with a
consistent, repeatable, functionally based credit assessment methodology for aquatic
resources within the State of Georgia; and 2) transition to a functional-based
classification system that will assist in the in-kind replacement of aquatic resources
within the State of Georgia.

2.0. BACKGROUND
2.1. The 2004 Savannah District. Regulatory Division's Standard Operating Procedure
for Compensatory Mitigation (SOP): The 2004 SOP was developed to provide a
consistent methodology for assessing wetland, stream , and open water impacts and
mitigation activities. This SOP was developed as an "activity based" approach to
determining mitigation requirements. While functional variables were included within the
development of both the impact and mitigation equations of the 2004 SOP, overall, they
generally comprised a very small percentage (i.e., less than 50 percent) of the weighting
of the total equations.
2.2. Coordination: This section will be completed following stakeholder coordi nation.

3.0. APPLICABILITY
3.1. Resource and Geoaraohic Scope: This SOP has been developed to assess the
entire spectrum of projects (both impacts and mitigation) that may occur in wetlands,
streams, tidal wetlands, and open waters within the geographic boundary of the State of
Georgia.
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3.2. Scalability: The development of this SOP focused on functional characteristics of
the above mentioned aquatic resources, w hich provides flexibility to assess a w ide
range of projects . By removing the concept of a scaling factor variable (as was
incorporated in the 2004 SOP), this SOP is able to adequately add ress the issue of
scope (i.e., direct and indirect impacts) and scale (i.e., this SOP can assess projects of
all sizes).

4.0. REGULATIONS & OTHER GUIDANCE
4.1. 2008 Rule : The 2008 Rule emphasizes that the process of selecting a location for
compensation sites should be driven by the assessment of watershed needs and how
specific wetland and/or stream restoration projects can best address those needs;
identifies an hierarchical approach as to the preference of different mitigation options
(i.e., mitigation ban ks, in-lieu-fee, and perm ittee responsible sites) to mitigate for
proposed impacts; requ ires measurable and enforceable ecological performance
standards for all types of mitigation so that project success can be evaluated; requ ires
reg ular monitoring to document that mitigation sites ach ieve ecological performance
standards; clearly specifies the components of a complete mitigation plan; and
emphasizes the use of science-based assessment proced ures (i.e., functional and /or
conditional assessments) to evaluate the extent of potential water resource impacts and
mitigation measures (USACE/EPA, 2008).
4.2. Savannah District's 2011 Mitigation Guidelines (or most current version): The
Savannah District's Mitigation Guidelines provide a framework to assist stakeholders in
the development of mitigation plans for project's intended to provide compensatory
mitigation for aquatic resource impacts .

5.0. AQUATIC RESOURCE TYPES
5.1. In-Kind Replacement: For the purposes of this SOP, the Savannah District has
developed new aquatic resource classification systems (i.e., cred it types) to assist w ith
the replacement of aquatic resource function associated w ith permitted impacts.
Applicants shall provide in-kind replacement for aquatic resou rce impacts that requ ire
compensatory mitigation. Specifically, in-kind replacement refers to the compensatory
mitigation having similar functions and conditional characteristics as compared to the
proposed impact resource . The list of classes (i.e., credit types) in Sections 5.2.1, 5.3,
and 5.4 below will be utilized to ach ieve in-kind replacement of lost fu nctions. If in-kind
replacement is unavailable at the time of permit issuance, the Savannah District w ill
determine on a case-by-case basis, if another resource credit type is appropriate to
fulfill compensatory mitigation requirements for t he aquatic resource impacts. The issue
of grandfathered credit type is addressed in Section 5.5 below.
5
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5.2. Hydrogeomorphic (HGM) Classification : The Hydrogeomorphic Approach, HGM,
(Brinson et al., 1993, and Smith et al., 1995) is a methodology that helps wetland
practitioners both classify and assess wetlands and their functional capacities based
upon similar geomorphic settings, hydrology sources, and hydrodynamics. The goal of
HGM is to consistently classify wetlands across the diverse geomorphic landscape and
assess in-kind (i.e., HGM Class) functions of wetlands in comparison to a reference
standard dataset.
5.2.1. HGM Wetland Classes: For the purposes of in-kind replace of wetland resources,
th is SOP utilizes wetland credit classifications based upon the HGM Classification,
which focuses on following three characteristics: 1) water source ; 2) landscape position;
and 3) hydro-dynamics. With the greatest weight given to water source , the following
list of wetland cred it classifications will be applied to impacts and compensation in
Savannah District: 1) Freshwater Tidal; 2) Saltwater Tidal; 3) Riverine/Lacustrine
Fringe; 4) Slope; and 5) Depressional/Flats. For further information on the vegetative
comm unity types associated with each of these classes, please refer to the Savannah
District's Dichotomous Key for Wetland Community Types (see appendix 12.1.). See
the following descriptions for each of the wetland classes below:
•

Freshwater Tidal Wetlands are those wetland resources that express a
hydrologic regime and hydrodynamics regulated by the ebb and flow of the
diurnal tides inland of the Georgia coastline. Specifically, these Freshwater Tidal
Wetlands are located in the 6 coastal counties (Chatham, Bryan, Li berty,
Mcintosh, Glynn, and Camden Counties), and in a landscape position adjacent to
rivers, streams/creeks, and ditches that are subject to the influence of the tide.
Further, these resources express very low salinities as compared to Saltwater
Tidal Wetlands, and are subsequently not dominated by the 13 salt tolerant
vegetation species associated with coastal marshlands (see list below in
Saltwater Tidal Wetlands).

•

Saltwater Tidal Wetlands are those wetland resources that express a
hydrologic regime and hydrodynamics reg ulated by the ebb and flow of the
diurnal tides along the Georgia coastline. Specifically, these Saltwater Tidal
Wetlands are located in the 6 coastal counties (Chatham, Bryan, Li berty,
Mcintosh, Glyn n, and Camden Counties), and located in a landscape position
adjacent to rivers, streams/creeks, ditches, and/or the Atlantic Ocean that are
subject to the influence of the tide (i.e., lying within a tide-elevation range from
5.6 feet above mean tide level and below). Further, these resources express
higher salinities as compared to Freshwater Tidal Wetlands and are generally
dominated by one or more of the following salt tolerant vegetative species (as
cod ified in Official Code of Georgia Annotated 12-5-282): salt marsh grass
(Spartina a/terniflora), black needlerush (Juncus roemerianus), saltmeadow
cordgrass (Spartina patens), big cordgrass (Spartina cynosuroides), saltgrass
6
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(Distichlis spicata ), coast dropseed (Sporobo/us virginicus), bigelow glasswort
(Salicornia bigelovii), woody glasswort (Salicornia virginica ), saltwort (Batis
maritima), sea lavender (Limonium nashii), sea oxeye (Borrichia frutescens),
silverling (Baccharis halimifolia), false willow (Baccharis angustifolia ), and high
tide bush (Iva frutescens).

•

Riverine/Lacustrine Fringe Wetlands are those wetlands located in a
landscape position directly adjacent to rivers and streams, or their
impoundments. The hydrologic regime of Riverine Wetlands are regulated by the
frequency and duration of overbank flooding events from the adjacent tributary
system. The hydrologic regime of Lacustrine Fringe Wetlands are regulated by
the inundation of surface water (i.e., tributary flows and stormwater runoff) and
groundwater inflows as a result of the influence of a dam structure. The
hydrodynamics of Riverine Wetlands is laterally bi-directional, as water is
discharged onto the floodplain during a storm event and slowly released back to
the tributary over time. The hydrodynamics of Lacustrine Fringe wetlands are
also laterally bi-directional , as the water surface expands and contracts
associated with the inflows from tributary flows and stormwater runoff.

•

Slope Wetlands are those wetlands located in a landscape position at the foot
slope and toe slope of the valley. The hydrologic regime of Slope Wetlands is
predominantly regulated by hill slope discharge, and supplemented by direct
precipitation. The hydrodynamics of this wetland type is laterally uni-directional,
as water flows along a hydraulic gradient.

•

Depressional/Flat Wetlands are those wetlands located in a closed depression
or on a flat landscape. The hydrologic regime of these wetlands are
predominately dependent upon precipitation inputs. The hydrodynamics of these
wetlands is vertically bi-directional, as water enters these wetlands through
precipitation events and exits via groundwater recharge and evapotranspiration.

5.3. Stream Classification: Stream cred it classifications are based upon the association
of flow reg ime and landscape position. The following list of stream cred it classifications
will be applied to impacts and compensation in Savannah District: 1) Zero and 1st Order
Ephemeral Streams; 2) Zero11st12nd Order Intermittent and Perennial Streams; 3) 3rd
Order Perennial Streams and larger. See the following descriptions for each of the
stream classes below:

•

Zero and 1st Order Ephemeral Streams are those tributaries that are located in
very small catchments (i.e., usually less than 50 acres in size) that exhibit flows
only during storm events.

•

Zero, 1st, and 2 nd Order Intermittent and Perennial Streams are those
tributaries located is small to medium catchments (i.e. , less than 1 square mile)
that exhibit base flows during a portion of the year.
7
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•

Order Perennial Streams and larger are those tributaries located in medium
to large catchments (i.e. , greater than 1 square mile) that exhibit base flows
during a portion of the year.
3 rd

5.4. Open Waters, Ditches, and Canals Classification: The Open Waters, Ditches, and
Canals Classification is provided for impacts to those aquatic resource systems that
resu lt in lost function . For the purposes of this SOP, impacts to Open Waters, Ditches,
and Canals may be assessed as impaired wetland and/or stream resource on a case by
case basis at the discretion of the Savannah District.
5.5. Grandfathered Credit Types: Savannah District's mitigation program has
historically functioned using two (2) generic credit types as compensatory mitigation for
aquatic resource impacts. These two credit types are stream credits and wetland
cred its. As a result of the Rule, the Savannah District has recogn ized the need for the
diversification of aquatic resource classification to ensure compensatory mitigation is
providing in-kind functional replacement. In the sections above, we provide new aquatic
resource classifications to assist in no net loss of in-kind aquatic resources. However,
there are large inventories of existing mitigation cred its currently available for sale in the
mitigation marketplace. As a result of this marketplace cond ition, the Savannah District
has developed the following guidance regarding the applicability of these cred its as
compensation of aquatic resource impacts. As of the date of this guidance, all generic
cred its that have been authorized as part of an approved mitigation instrument (i.e.,
mitigation bank instruments and/or In-Lieu-Fee mitigation projects) will be considered as
"grandfathered cred its". Any grandfathered cred its purchased as compensatory
mitigation shall still provide in-kind compensation (e.g., generic wetland cred its for slope
wetland impacts) and be sold in accordance with the terms and cond itions associated
with the approved mitigation instrument. Grandfathered cred its are calculated based
upon the application of a conversion factor, due to the emphasis of functional
assessments associated with this change in currency. The conversion factor has been
set 8 credits per acre for wetland adverse impacts, and 12 cred its per linear foot for
stream adverse impacts.
6.0. WORKSHEET DEFINITIONS

The following list of definitions are all found within the Wetland & Stream Qualitative and
Quantitative Adverse Impacts and Mitigation worksheets (See Append ices 12.2., 12.3.,
12.4., 12.5., 12.6., and 12.7.). These worksheets have been developed to provide a
clear and transparent methodologies for impact and mitigation credit calculations. Each
worksheet has been developed with drop down lists, hover tips, and input validation
rules to assist the user with the completion of the worksheet form . Please see the list of
worksheet definitions below:
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Clearing and Grubbing is defined as a mechanized land clearing practice in which
natural vegetation (i.e. , trees, shrubs/sapling, woody vines, and herbs), roots, and
woody debris are removed from the wetland. This activity also includes the displacement
of surface soil horizons.
Discharge of Dredge Material is defined as the excavation and redeposit of
the soil profile of a wetland, the bed of stream, or bottom sediments of an open
water.
Duration refers to the temporal loss of wetland/stream functions associated with length of
time in which an impact (i.e., primary or secondary impact) remains on the landscape.
The categories of the duration index include the following: 1) Permanent/Reoccurring
is defined as persisting greater than 1 year (i.e., 366 days); 2) Temporary- Less than
1 Year is defined as persisting less than 1 year (i.e., less than 365 days, but greater than
90 days); 3) Temporary- Less than (or equal to) 90 days is defined as persisting 90
days or less.
Discharge of Fill/Structure is defined as the placement of material (i.e. , soil,
rock, and other materials) or a structure within the boundary of a wetland and/or
below the ordinary high water mark of a stream or open water for the purpose
of changing the pre-existing bottom elevation or bed. Above grade fills across
a stream bed are considered a discharge of fill material. Also, diversion or
relocation of streams are considered a discharge of fill material. For further
clarity on the legal definition of fill, please refer to 33 CFR, Part 323.
Hydrologic Alternation - Drain is defined as an impairment which results in the
reduction of the hydroperiod of a wetland . Th is could include extensively changing the
duration, degree, and/or frequency of the wetland's hydroperiod .
Hydrologic Alteration - Impound is defined as the detention or retention of surface
hydrology in a wetland and/or stream through the construction of a dam, weir, levee, or
other man made structure or activity.
Primary Adverse Impacts refers to the list of impact categories that are associated with
the adverse modification of wetlands, streams, and/or open waters. Specifically, primary
impacts are those impacts that are associated with discharge of dredged or fill material
which trigger the requ irement of a Section 404 Permit (Clean Water Act).
Primary Morphological Alteration is defined as the hardening of the banks of the
stream (either one or both), and/or the construction of perpendicular at-grade rock fords
across the stream . Examples of hard engineering include placement of rip-rap,
gabions, concrete structures, sheet-piles, or other hardening structures below the
ord inary high water mark along the banks of the stream.
Secondary Adverse Impacts refers to the list of impact categories that are associated
with the adverse modification of wetlands, streams, and/or open waters, but which do
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not by themselves constitute the need for a Section 404 Clean Water Act Permit. In
accordance with the National Environmental Policy Act, the Savannah District will
assess all reasonably foreseeable impacts to waters of the United States which fall
within the Federal Scope of Analysis for a Section 404 Permit.
Secondary Morphological Alteration is defined as a reasonably foreseeable negative
change in the stream bed and/or banks as a resu lt of an upstream or downstream
primary adverse impact. Negative changes in the stream bed and/or banks are defi ned
as losses in longitudinal habitat diversity (i.e., filling of pools, headcuts through riffles),
losses of the existing percentages of aquatic habitat (i.e., % of riffles and pools), loss of
stream bank stability (i.e., increased Bank Erosion Hazard Index values), and loss of
floodplain connectivity (i.e., increased Bank Height Ratio and/or Entrenchment Ratio).
Stream Functional Capacity refers to the amount existing function that is present
within the stream prior to the impact.
Stream Mitigation Functional Capacity Potential refers to the amount of functional lift
that must be attained by the stream at the fi nal performance milestone.
Timing of Mitigation Completion refers to the timing in which the wetland and/or
stream mitigation (wetland/stream mitigation) is secured as compared to the
commencement of the project impacts. The categories associated with the timing of
mitigation completion include the following: 1) 1 Year Prior to Impacts refers to the
mitigation being secured at least 1 year (i.e., 365 days) prior to the commencement of
the impacts; 2) Concurrent with Impacts refers to the mitigation being secured prior to
the commencement of the impacts; 3) 1 Year refers to the mitigation being secured
within 1 year following the commencement of the impacts; 4) 2 Years refers to the
mitigation being secured within 2 years following the commencement of the impacts; 5)
3 Years refers to the mitigation being secured within 3 years following the
commencement of the impacts; 6) 4 Years refers to the mitigation being secured within
4 years following the commencement of the impacts; and, 7) 5 Years refers to the
mitigation being secured within 5 years following the commencement of the impacts. As
a general guideline, mitigation should be provided (i.e., purchase or successfully
constructed) prior to the commencement of project impacts.
Type of Impact refers to the characterization of the impact. Specifically, the impact will
be identified as either a primary adverse impact or secondary adverse impact.
Vegetative Conversion is defined as clearing the natural vegetative comm unity (i.e. ,
any strata) within a wetland. This activity is limited to cutting vegetation at an elevation
above the soil surface within wetlands, and does not include soil surface disturbance
(i.e., grubbing, and/or mechanized land clearing).
Watershed Approach Score refers to the categorical score by which a mitigation site
has satisfied the watershed approach, based upon the following criteria: 1) sufficiently
meeting identified watershed needs; 2) directly connecting to existing protected areas;
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3) conserving high priority habitats and species identified in the 2015 Georgia State
Wildl ife Action Plan; and, 4) demonstrating the site has the high probability of sustaining
the target aquatic resources functions. In support of the watershed approach,
Savannah District has developed a Watershed Approach Assessment worksheet (see
Append ix 12.8.). As part of this assessment, the evaluation of a mitigation site
addressing watershed needs, connecting to existing protected areas, and conserving
high priority habitats will be assessed through positive and negative responses (i.e.,
Yes/No). These responses are then converted into index values on 0.00 to 1.00 scale.
The evaluation of sustainability will focus on th e assessment of land cover
characteristics (i.e., percent forested cover, percent impervious surface, and percent
agricultural cover) of the 12-digit hydrologic unit code (HUC) in which a mitigation site is
located. The Watershed Approach Assessment results in a categorical watershed
approach score (i.e., High, Moderate, Low) for a proposed mitigation site.
Wetland Functional Capacity refers to the amount existing function that is present
within the wetland prior to the impact.
Wetland Mitigation Functional Capacity Potential refers to the amount of functional
lift that must be attained by the wetland at the final performance milestone.
Zero Order Streams refers to stream resources which do not appear as a blue-line
stream on the USGS 7.5 minute topographic maps.
7.0. AQUATIC RESOURCE ASSESSMENTS
7.1. Qualitative Resource Assessments: Savannah District has developed qualitative
assessments to establish the existing function/cond ition of wetlands and streams
proposed for minor impacts (i.e., General Permits). The following qualitative
assessment methodologies will be utilized to establish the existing function/condition
score:
7.1.1. Wetland Qualitative Assessment: The framework of the wetland qualitative
assessment is built upon the functions outlined within the Coastal Plain Alluvial Valley
Wetland Hydro-Geomorphic Methodology (HGM) Manual (Wilder et al, 2013).
Specifically, this qualitative assessment focuses on the following list of functional
attribute categories: 1) Water Storage; 2) BioGeoChemical Transformation; 3) Maintain
Wetland Vegetative Community; and, 4) Maintain Wetland Faunal Community. As part
of th is qualitative assessment, the Savannah District has developed a set of questions
to ascertain the function/condition of a wetland through positive and negative responses
(i.e., Yes/No). These responses have then been converted into index values on 0.00 to
1.00 scale. Each of the questions related to a functional attribute are equally weighted
in the assessment, as are the functional attribute categories. The final
functional/conditional score is the average score of all the functional attribute
categories. The final functional/conditional score is comprised of the following
11
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categories values: "High" function (i.e., average index value of 1.00 to 0.76);
"Moderate" function (i.e., average index value of 0.75 to 0.26); and "Low" function (i.e.,
average index value of 0.25 to 0.00). This qualitative functional/conditional score is
then brought forward into the Qualitative Worksheet For Wetland Adverse Impacts (see
description below in Section 7.3.1 .) to determine the mitigation requ irement for a
proposed wetland impact. If there is of a difference of opinion regard ing the
functional/conditional score provided in a Wetland Qualitative Assessment, the Corps
will require the utilization of the Wetland Quantitative Assessment to establish the
existing function/cond ition of the wetland area in question. Refer to Appendix 12.9. for
the Wetland Qualitative Assessment Worksheet.
7.1.2. Stream Qualitative Assessment: The framework of the stream qualitative
assessment is built upon the functions outlined within the Fischenich 's "Functional
Objectives for Stream Restoration (2006)" and Harmon's "Stream Functions Pyramid
(2012)". Specifically, th is qualitative assessment focuses on the following list of
functional attribute categories: 1) Hydrology; 2) Hydraulics; 3) Geomorphology; 4)
Physic-chemistry; and 5) Biology. As part of this qualitative assessment, the Savannah
District has developed a set of questions to ascertain the function/condition of a stream
th rough positive and negative responses (i.e., Yes/No). These responses are then
been converted into index values on a 0.00 to 1.00 scale. Each of the questions related
to a functional attribute category are equally weighted in the assessment, as are each of
the functional attribute categories. The final functional/conditional score is the average
of all the functional attribute categories. The final qualitative functional/cond itional score
is comprised of the following category values: "High" function (i.e., average index value
of 1.00 to 0.76); "Moderate" function (i.e., average index value of 0.75 to 0.26); and
"Low" function (i.e., average index value of 0.25 to 0.00). This qualitative
fu nctional/conditional score is then brought forward into the Qualitative Worksheet For
Stream Adverse Impacts (see description below in Section 7.3.2.) to determine the
mitigation requirement for a proposed stream impact. If there is of a difference of
opinion regarding the functional/cond itional score provided in a Stream Qualitative
Assessment, the Corps will requ ire the utilization of the Stream Quantitative
Assessment to establish the existing function/cond ition of the stream reach in question.
Refer to Append ix 12.10. for the Stream Qualitative Assessment Worksheet.
7.2. Quantitative Resou rce Assessments: More quantitative assessment methodologies
are required to ascertain the existing functions/cond itions of wetlands and streams for
projects that result in more than minor impacts to the aquatic environment (i.e.,
Standard Permits), and for establishing baseline fu nctions/cond itions for mitigation
projects. The following quantitative assessment methodologies can be utilized to
establish the existing function/condition score for the appropriate resource types:
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7.2.1. Wetland Quantitative Assessments: 1) Coastal Plain Alluvial Valley
Wetland Hydro-Geomorphic Methodology (HGM) Manual (Wilder et al., 2013); 2)
Other HGM manuals relevant to the geographic domain and resource type of the
project, which are pre-approved by the Savannah District; or, 3) other
functional/conditional assessments, which are pre-approved by the Savannah
District. Refer to Appendix 12.11. for the Coastal Plain Alluvial Valley Wetland
Hydro-geomorphic Guidebook Worksheet, and Append ix 12.12. for the Modified
Coastal Plain Alluvial Valley Wetland Hydrogeomorphic Guidebook Plant Lists for
use in the Piedmont/Mountain physiographic reg ions of Georgia.
7 .2.2. Stream Quantitative Assessments: 1) Functional Lift Quantification Tool
for Stream Restoration Projects in North Carolina (Harman et al., 2016); or,
2) other functional/conditional assessments, which are pre-approved by the
Savannah District. Refer to Appendix 12.13. for the Function Lift Quantification
Tool Worksheet.

8.0. ADVERSE IMPACT CALCULATIONS
8.1. Qualitative Worksheets For Adverse Impacts: The Qualitative Worksheets For
Adverse Impacts are comprised of a series of sequential algebraic equations to
determine the mitigation cred it requ irements for General Permits. The worksheets
focus on the following list of adverse impact factors: 1) Type of Impact; 2) Duration of
Impact; and, 3) Tim ing of Mitigation . For each of these factors, Savannah District
developed a series of index val ues on a 0.00 to 1.00 scale, to quantify the
functional/conditional loss of the aquatic resources (please refer to Append ices 12.14.
and 12.15. for the indices of wetland and stream adverse impacts). See the following
series of equations for both the Qualitative Worksheets for Wetland and Stream
Adverse Impacts (please refer to Append ices 12.2. and 12.3.):
8.1.1. Equations for Qualitative Worksheet for Wetland Adverse Impacts:
a. Equation 1: (Wetland Functional Capacity)(Type of Impact) = Wetland
Functional Capacity Impact
b. Equation 2: (Wetland Functional Capacity lmpact)(Duration of Impact) = Total
Wetland Functional Capacity Impact
c. Equation 3: (Total Wetland Functional Capacity lmpact)(Timi ng of Mitigation
Completion) = Total Temporal Wetland Functional Capacity Impact
d. Equation 4 : (Total Temporal Wetland Functional Capacity lmpact)(Acres of
Wetland Impact) = Total Wetland Credits Owed

13

July 28, 2017 (Draft Version 1.0)

SAVANNAH DISTRICT'S 2017 STANDARD OPERATING PROCEDURE
FOR COMPENSATORY MITIGATION
8.1.2. Equations for Qualitative Worksheet for Stream Adverse Impacts:
a. Equation 1: (Stream Functional Capacity)(Type of Impact) = Stream
Functional Capacity Impact
b. Equation 2: (Stream Functional Capacity lmpact)(Duration of Impact) = Total
Wetland Functional Capacity Impact
c. Equation 3: (Total Stream Functional Capacity lmpact)(Timing of Mitigation
Completion) = Total Temporal Stream Functional Capacity Impact
d. Equation 4 : (Total Temporal Stream Functional Capacity lmpact)(Linear Feet
of Stream Impact) =Total Stream Credits Owed
8.2. Quantitative Worksheets For Wetland and Stream Adverse Impacts: The
Quantitative Worksheets For Wetland and Stream Adverse Impacts are also comprised
of a series of sequential algebraic equations to determine the mitigation credit
requ irements for Standard Permits. The equations for these worksheets are identical to
those presented above in Sections 8.1.1. and 8.1.2 ., with the only difference being the
assessment methodology (i.e., HGM, Stream Quantification Tool, or other Savannah
District pre-approved methodology) utilized to determine the functional capacity score of
the aquatic resource. Refer to Append ices 12.4. and 12.5. for the Quantitative
Worksheets for Wetland and Stream Adverse Impacts, and Appendices 12.14. and
12.15. for the indices of wetland and stream adverse impacts.
9.0. MITIGATION ACTION CALCULATIONS
9.1. Quantitative Worksheets For Mitigation Actions: The Quantitative Worksheets
For Mitigation Actions are comprised of a series of sequential algebraic equations to
determine the mitigation cred it potential of a mitigation action . In Savannah District,
mitigation credit is based upon the increase of functional capacity (as a result of a
mitigation action) of an aquatic resource over time. The proposed change in functional
capacity must occur within the monitoring period of the project for the full mitigation
cred it potential to be realized. The Savannah District will utilize the approved
quantitative assessment methodology to determine whether the proposed change in
functional capacity has been real ized during the monitoring period. At the discretion of
Savannah District, the collection of additional assessment datasets (e.g., groundwater
hydrology data for wetland mitigation actions, etc.) may be requ ired to further calibrate
the variables of the quantitative assessment methodology (i.e., the hydrologic alteration
variable of HGM). When additional data is req uired for quantitative assessment, the
Savannah District, IRT, and mitigation sponsor will collaborate on the value of the
proposed change in functional capacity and appropriate performance metrics for
validation. Please be advised, failure to achieve the proposed change in functional
capacity associated with a mitigation action within the monitoring period of the mitigation
project will result in a reduction of mitigation credit generation . The Savannah District is
the final authority on the generation and reduction of mitigation credits. Please see the
14
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descriptions below for Quantitative Worksheets For Wetland and Stream Mitigation
Actions:
9.1.1. Quantitative Worksheets For Wetland Mitigation Actions: The equations
for t hese worksheets focus on the follow ing list of mitigation factors: 1) Change in
Wetland Functional Capacity; 2) Upland Buffer; and 3) Watershed Approach
Score. For each of these factors, Savannah District developed a series of index
values on a 0.00 to 1.00 scale, to quantify the functional/conditional change of
the aquatic resources (please refer to Append ix 12.16. for the indices for wetland
mitigation). See the following series of equations for the Qual itative Worksheets
for Wetland Mitigation Actions (please refer to Appendix 12.6.):
a. Equation 1: (Wetland Functional Capacity Change )(Upland Buffer) = Wetland
Functional Capacity Impact
b. Equation 2: (Wetland Functional Capacity Buffer Change)(Watershed
Approach Score) = Total Wetland Functional Capacity Impact
c . Equation 3: (Total Wetland Functional Capacity Change )(Acres of Wetland
Mitigation ) = Total Potential Stream Cred it Generation
9.1.2. Quantitative Worksheets For Stream Mitigation Actions: The equations for
these worksheets focus on the follow ing list of mitigation factors: 1) Stream
Functional Capacity Change; 2) Riparian Buffer; and 3) Watershed Approach
Score. For each of these factors, Savannah District developed a series of index
values on a 0.00 to 1.00 scale, to quantify the functional/conditional change of
the aquatic resources (please refer to Append ix 12.17. for the indices for stream
mitigation ). See the following series of equations for the Qual itative Worksheets
for Stream Mitigation Actions (please refer to Appendix 12.7 .):
a. Equation 1: (Stream Functional Capacity Change)(Riparian Buffer) = Stream
Functional Capacity Buffer Change
b. Equation 2: (Stream Functional Capacity Buffer Change )(Watershed
Approach Score) = Total Stream Functional Capacity Change
c . Equation 3: (Total Stream Functional Capacity Change)(Linear Feet of
Stream Mitigation ) = Total Potential Stream Credit Generation
9.2.
Preservation : If wetlands and streams are proposed for preservation, those
resources must meet the preservation criteria outl ined in the Rule . All wetland and
stream preservation must be supported w ith Wetland and Stream Quantitative
Assessments to establish the existing fu nctional capacity score. If the Corps
determined the preservation to be appropriate as mitigation, the f unctional capacity
change score w ithin Quantitative Worksheets for Mitigation Actions will be lim ited to 10
percent of the existing functional capacity score.
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10.0. DOCUMENTATION
Each Adverse Impact and Mitigation Action worksheet must be supported with the
following information for review: 1) appropriate identification of the project location (i.e.,
vicinity and location maps); 2) a scaled figure defining the full extent of the subject
aquatic resource impacts and/or mitigation activities on the project site; and 3) a copy of
the completed assessment form (and any raw data) used to establish the functional
capacity (for both impacts and mitigation) of the aquatic resource.
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Appendix 12.1. Dichotomous Keys to General
Wetland Types within the Savannah District

Dichotomous Key to General Wetland Types within Piedmont/Mountain Physiographic Regions –
Savannah District

1a. Riverine System
2a. Permanently inundated
3 At least semi-permanently inundated or saturated. Includes lacustrine and riparian fringe
as well as beaver ponds with dense herbaceous vegetation; sphagnum moss scarce or
absent. Trees and shrubs may be present on edges or hummocks. – Impounded Fringe
Wetland
2b. Less than 2nd order stream or in a topographic depression without a stream. Diffuse surface
flow and groundwater more important than overbank flooding.
4. Seasonally saturated – Streamside Forested Wetland
2c. 2nd order or greater stream or contiguous with an open water 20 acres or larger.
5. Intermittently to seasonally flooded – Bottomland Hardwood Forest
1b. Non-riverine
6a. Depressional; surrounded by uplands
7a. Herb or shrub bog, with stunted or absent tree canopy, dense herbaceous or mixed
shrub/herbaceous vegetation with characteristic bog species, at least semi-permanent
saturation; typically on organic or mucky soils; sphagnum moss commonly present; no
appreciable groundwater component to hydrology – Mountain Bog
7b. Karst wetlands – Sag Pond
6b. Not in a geomorphic floodplain or a natural topographic depression and not contiguous with
an open water 20 acres or larger – Springhead Seep

Dichotomous Key to General Wetland Types within Coastal Plain Physiographic Region –
Savannah District
1a. Tidal
2a. Wetland affected, at least occasionally, by brackish or salt water
3a. Dominated by grasses – High Salinity Marsh
3b. Dominated by grasses and mixed monocots – Low Salinity Marsh
3c. Dominated by mixed shrub species – Brackish Shrub Thicket
2b. Wetland primarily affected by freshwater
4a. Dominated by herbaceous vegetation – Tidal Freshwater Marsh
4b. Dominated by woody vegetation – Tidal Freshwater Swamp
1b. Non-tidal
5a. Riverine
6a. Greater than 2nd order stream - permanently inundated
7. At least semi-permanently inundated or saturated. Includes lacustrine and
riparian fringe and beaver ponds with dense herbaceous vegetation; sphagnum
moss scarce or absent. Trees and shrubs may be present on edges or hummocks.
– Impounded Fringe Wetland
6b. Greater than 2nd order stream – Not permanently inundated
8a. Intermittently to seasonally flooded (may be dominated by sweetgum, ash,
sycamore, and oaks) – Bottomland Hardwood Forest
8b. Seasonally to semi-permanently flooded (Coastal Plain systems dominated by
cypress, blackgums, ash, and overcup oak) – Riverine Swamp Forest
6c. Less than 2nd order stream or in a topographic depression without a stream. Diffuse
surface flow and groundwater more important than overbank flooding.
9a. Seasonally saturated – Streamside Forested Wetland
9b. Seasonally to semi-permanently saturated and/or intermittently inundated –
Headwater Forest
5b. Non-riverine
10a. Depressional
11a. Herb or shrub bog, with stunted or absent tree canopy, dense herbaceous or
mixed shrub/herbaceous vegetation with characteristic bog species, at least
semi-permanent saturation; typically on organic or mucky soils; sphagnum
moss commonly present; no appreciable groundwater component to hydrology
– Coastal Plain Herb Bog
11b. Wetland occurring in sandhill depressions with groundwater seep
12. Bay Swamp
12. Carolina Bay (to also include Cypress/Gum Ponds)
11c. Karst Wetlands – Lime Sink
10b. Not in a geomorphic floodplain or a natural topographic depression and not
contiguous with an open water 20 acres or larger.
12a. Flats on interstream divides; seasonally saturated to seasonally inundated
13a. Dominated by evergreens
14a. Dominated by longleaf, slash, or loblolly pine – Wet Pine
Flat
14b. Dominated by pond pine and cypress – Pine/Cypress Flat
14c. Dominated by dense, waxy shrub species – Pocosin
13b. Dominated by deciduous trees – Hardwood Flat
13c. Dominated by herbaceous species – Wet Meadow
12b. Slope Wetland – Springhead Seep

High Salinity Marsh - (Outer marsh - frequently flushed). A wetland community dominated by emergent
grasses, sedges, and rushes that are inundated regularly by euhaline tidal waters. By far the most prevalent
vascular plant in Georgia salt marshes is smooth cordgrass (Spartina alterniflora). Other characteristic
plants include sea lavender (Limonium carolinianum/Limonium nashii), coast dropseed (Sporobolus
virginicus), sand cordgrass (Spartina bakeri), glassworts (Salicornia ssp.), saltwort (Batis maritime), sea
ox-eye (Borrichia frutescens), and salt grass (Distichlis spicata). HGM: Tidal Fringe. Soils: Bohicket
(possibly with Capers), Capers.
Low Salinity Wetland – (Inner marsh - infrequently flushed). A coastal marsh community dominated by
a small group of emergent herbs, including black needlerush (Juncus roemerianus), big cordgrass (Spartina
cynosuroides), saltmeadow cordgrass (Spartina patens), and chairmaker’s bulrush (Schoenoplectus
americanus). This community may also include some shrubs such as silverling (Baccharis halimifolia) and
high-tide bush (Iva frutescens). HGM: Tidal Fringe. Soils: Bohicket (more likely Capers), Santee, Capers.
Brackish Shrub Thicket - (Flushed during high storm events). A shrub/scrub dominated community
subject to occasional flooding by tides, including wind tides (whether or not the tidal waters reach the
marshland areas through natural or artificial watercourses). Dominant shrubs include silverling (Baccharis
halimifolia), high-tide bush (Iva frutescens), yaupon (Ilex vomitoria), false willow (Baccharis angustifolia),
Florida swamp privet (Forestiera porulosa), wax myrtle (Morella cerifera), southern redcedar (Juniperus
virginiana var. silicicola). Dominant herbs include saltmarsh aster (Symphyotrichum tenuifolium), sand
cordgrass (Spartina bakeri) and chairmaker’s bulrush (Schoenoplectus americanus). HGM: Tidal Fringe.
Soils: Santee.
Tidal Freshwater Marsh - A tidally-influenced freshwater wetland dominated by emergent graminoids
and forbs. Dominants may vary widely from site to site, but may include giant cutgrass (Zizaniopsis
miliacea), Jamaica swamp sawgrass (Cladium mariscus ssp. jamaicense), wild rice (Zizania aquatica),
pickerel weed (Pontederia cordata), cattail (Typha ssp.), softstem bulrush (Schoenoplectus
tabernaemontani), chairmaker’s bulrush (Schoenoplectus americanus), spikerush (Eleocharis ssp.),
sugarcane plumegrass (Saccharum giganteum), and arrow-arum (Peltandra virginica). HGM: Tidal
Fringe. Soils: Levy, maybe Angelina (based on vegetation description and long hydroperiod).
Tidal Freshwater Swamp - A forested wetland found along the lowermost reaches of coastal rivers where
there is still tidal influence. Dominant tree species in this community include baldcypress (Taxodium
distichum), swamp gum (Nyssa biflora), willow oak (Quercus phellos), water oak (Quercus nigra), swamp
chestnut oak (Quercus michauxii), tulip poplar (Liriodendron tulipifera), sweetgum (Liquidambar
sytraciflua), water tupelo (Nyssa aquatica), green ash (Fraxinus caroliniana), Ogeechee tupelo (Nyssa
ogeche). Dominant shrub species may include hazel alder (Alnus serrulata), dwarf palmetto (Sabal minor),
needle palm (Rhapidophyllum hystrix), planertree (Planera aquatica), swamp titi (Cyrilla racemiflora),
swamp rose (Rosa palustris), silky dogwood (Cornus amomum), eastern swampprivet (Forestiera
acuminata), and red bay (Persea palustris). Dominant herb species include sensitive fern (Onoclea
sensibilis), looseflower water-willow (Justicia ovata), royal fern (Osmunda regalis), cinnamon fern
(Osmunda cinnamomea), netted chain fern (Woodwardia areolata), green dragon (Arisaema dracontium),
and arrow-arum (Peltandra virginica). Dominant vines include woodvamp (Decumaria barbara) and
swamp leather flower (Clematis crispa). HGM: Riverine/Tidal Fringe. Soils: Levy.

Impounded Fringe Wetland - This wetland type is often formed behind a beaver dam, woody debris dam,
alluvial levee at the mouth of a creek, or some other natural obstruction of flow in the channel of a stream.
Variable in vegetation dominants and physiognomy; may be primarily open water, emergent, or shrub/scrub
vegetation.
Piedmont & Mountains - Typical dominant species include the following: Trees: red maple (Acer rubrum),
swamp tupelo (Nyssa biflora), tulip poplar (Liriodendron tulipifera), sweetgum (Liquidambar styraciflua),
Black willow (Salix nigra; Shrubs: buttonbush (Cephalanthus occidentalis), hazel alder (Alnus serrulata),
stiff dogwood (Cornus foemina), silky dogwood (Cornus amomum), swamp rose (Rosa palustris), Herbs:
crimsoneyed rosemallow (Hibiscus moscheutos, primrose-willow (Ludwigia spp.), green arrow arum
(Peltandra virginica), common rush (Juncus effuses), beaked sedge (Carex rostrata), awlfruit sedge (Carex
stipata), broadleaf cattail (Typha latifolia), chairmaker’s bulrush (Schoenoplectus americanus), broadleaf
arrowhead (Sagittaria latifolia), American water lily (Nymphaea odorata), and common duckweed (Lemna
minor).
Coastal Plain - Dominant shrub species include black willow (Salix nigra), river birch (Betula nigra), hazel
alder (Alnus serrulata), and buttonbush (Cephalanthus occidentalis). Dominant herbaceous species include
wool grass (Scirpus cyperinus), broadleaf cattail (Typha latifolia), soft rush (Juncus effusus), and sedges
(Carex ssp.). HGM: Lacustrine Fringe.
Streamside Forested Wetland - This wetland type is dominated by broad leaved deciduous trees and
shrubs, occupying the relatively narrow floodplains of nonalluvial, headwater streams. The canopy and
understory tree vegetation is dense and species-rich; the shrub/woody vine layer is similarly diverse, but
the herbaceous groundlayer vegetation is relatively sparse.
Piedmont & Mountains - Typical dominant species include the following: Trees: willow oak (Quercus
phellos), swamp chestnut oak (Quercus michauxii), hackberry (Celtis laevigata), sycamore (Platanus
occidentalis), green ash (Fraxinus pennsylvanica), red maple (Acer rubrum), American hornbeam
(Carpinus caroliniana), tulip poplar (Liriodendron tulipifera), American elm (Ulmus americana),
American holly (Ilex opaca), loblolly pine (Pinus taeda), black gum (Nyssa sylvatica); Shrubs: silky
dogwood (Cornus amomum), American witchhazel (Hamamelis virginiana), hazel alder (Alnus serrulata),
and northern spicebush (Lindera benzoin); Herbs: Cinnamon fern (Osmunda cinnamomea), Royal fern
(Osmunda regalis), Sensitive fern (Onoclea sensibilis), Jack in the pulpit (Arisaema triphyllum), smallspike
false nettle (Boehmeria cylindrica), giant cane (Arundinaria gigantea), and slender woodoats
(Chasmanthium laxum). Soils: Altavista, Arkaqua, Appling (Appling-Helena complex), Arkabutla,
Augusta, Bloomingdale (with Steadman), Capshaw (associated with Ketona and Guthrie), Cartecay (in
association), Cedarbluff (in association), Chatuge, Chenneby, Chewacla, Congaree.
Coastal Plain - These systems consist of non-alluvial forested wetlands transitioning from shrub swamps
upstream to blackwater river swamps (Riverine swamp forest and bottomland hardwood) downstream.
Dominant tree species include water oak (Quercus nigra), laurel oak (Quercus laurifolia), red maple (Acer
rubrum), and sweetgum (Liquidambar styraciflua). Lower portions of blackwaters streams may also be
dominated by swamp gum (Nyssa biflora), sweetbay (Magnolia virginiana), loblolly pine (Pinus taeda),
slash pine (Pinus elliottii), loblolly bay (Gordonia lasianthus), Ogeechee tupelo (Nyssa ogeche), and pond
cypress (Taxodium ascendens). Dominant shrubs include viburnum (Viburnum ssp.), swamp titi (Cyrilla
racemiflora), Virginia sweetspire (Itea virginica), fevertree (Pinckneya bracteata), Elliott’s blueberry
(Vaccinium elliottii), buckwheat tree (Cliftonia monophylla), and pink azalea (Rhododendron
periclymenoides). Dominant vines include coral greenbrier (Smilax walteri), laurel greenbrier (Smilax
laurifolia), woodvamp (Decumaria barbara), muscadine grape (Vitis rotundifolia), and Alabama
supplejack (Berchemia scandens). Dominant herbs include cinnamon fern (Osmunda cinnamomea),
sensitive fern (Onoclea sensibilis), and lizard’s tail (Saururus cernuus). HGM: Riverine. Soils: Pickney,

Pelham, Surrency, Kinston/Bibb, Herod/Muckalee, Angie.
Bottomland Hardwood Forest 
Piedmont & Mountains - A forested wetland with a relatively diverse canopy of deciduous hardwood
species and a relatively sparse groundlayer. Typical dominant species include the following: Trees: water
oak (Quercus nigra), willow oak (Quercus phellos), overcup oak (Quercus lyrata), swamp chestnut oak
(Quercus michauxii), green ash (Fraxinus pennsylvanica), sweetgum (Liquidambar styraciflua), red maple
(Acer rubrum), river birch (Betula nigra), sycamore (Platanus occidentalis), black willow (Salix nigra),
tulip poplar (Liriodendron tulipifera); Shrubs/vines: bursting-heart (Euonymus americanus), stiff dogwood
(Cornus foemina), possumhaw (Ilex decidua), maleberry (Lyonia ligustrina), Alabama supplejack
(Berchemia scandens), eastern poison ivy (Toxicodendron radicans), muscadine (Vitis rotundifolia),
crossvine (Bignonia capreolata), roundleaf greenbrier (Smilax rotundifolia); Herbs: Jack in the pulpit
(Arisaema triphyllum), jewelweed (Impatiens capensis), smallspike false nettle (Boehmeria cylindrica),
Atamasco lily (Zephyranthes atamasca), Canadian clearweed (Pilea pumila), Virginia spiderwort
(Tradescantia virginiana), Virginia springbeauty (Claytonia virginica), giant cane (Arundinaria gigantea),
lizard’s tail (Saururus cernuus), sensitive fern (Onoclea sensibilis), and Christmas fern (Polystichum
acrostichoides). This wetland type includes deep swamps and oxbows/sloughs in the Ridge & Valley.
Soils: Altavista, Arkabutla, Chewacla.
Coastal Plain - A forested wetland with a relatively diverse canopy of deciduous hardwood species,
including water oak, willow oak, laurel oak, red maple, sweetgum, green ash, overcup oak, and water
hickory. Understory tree/shrub vegetation is similarly diverse; typical species include American hornbeam,
common pawpaw, American holly, swamp bay, sweetbay, black titi, cyrilla, possumhaw, coastal
sweetpepperbush. The herbaceous groundlayer vegetation is relatively sparse. This community type is
being used to refer to higher flats and ridges within large river floodplains as opposed to lower flats, sloughs,
and oxbows. Dominant tree species include water oak (Quercus nigra), willow oak (Quercus phellos),
laurel oak (Quercus laurifolia), overcup oak (Quercus lyrata), green ash (Fraxinus pennsylvanica), red
maple (Acer rubrum), sweetgum (Liquidambar styraciflua), water hickory (Carya aquatica), bitternut
hickory (Carya cordiformis), loblolly pine (Pinus taeda), sweetbay (Magnolia virginiana), American
hornbeam (Carpinus caroliniana), pawpaw (Asimina triloba). Dominant shrub species include swamp titi
(Cyrilla racemiflora), buckwheat tree (Cliftonia monophylla), Elliott’s blueberry (Vaccinium elliottii),
American holly (Ilex opaca), possumhaw (Ilex decidua), Virginia sweetspire (Itea virginica), needle palm
(Rhapidophyllum hystrix), dwarf palmetto (Sabal minor), and Gulf Sebastian-bush (Ditrysinia fruticosa).
Dominant vines include roundleaf greenbrier (Smilax rotundifolia), laurel greenbrier (Smilax laurifolia),
poison ivy (Toxicodendron radicans), muscadine grape (Vitis rotundifolia), and Alabama supplejack
(Berchemia scandens). Dominant herbaceous species include Indian woodoats (Chasmanthium latifolium),
jumpseed (Polygonum virginianum), looseflower water-willow (Justicia ovata), smallspike false nettle
(Boehmeria cylindrica), Virginia buttonweed (Diodia virginiana), and giant cane (Arundinaria gigantea).
HGM:
Riverine.
Soils:
Kinston & Bibb, Angelina & Bibb, Herod, Muckalee, Tawcaw,
Johnston/Osier/Bibb, Angie, Bethera, Bigbee (with Osier and Bibb), Bladed (associated with Rains),
Chastain.
Riverine Swamp Forest - A forested wetland in the Coastal Plain occupying lower portions of floodplains,
transitioning to lower flats, sloughs, and oxbows. Dominant tree species include baldcypress (Taxodium
distichum), water tupelo (Nyssa aquatica), swamp gum (Nyssa biflora), red maple (Acer rubrum), Carolina
ash (Fraxinus caroliniana), overcup oak (Quercus lyrata), and water hickory (Carya aquatica). Dominant
shrubs include swamp titi (Cyrilla racemiflora), buckwheat tree (Cliftonia monophylla), buttonbush
(Cephalanthus occidentalis), fetterbush (Lyonia lucida), black elderberry (Sambucus nigra), and Gulf
Sebastian-bush (Ditrysinia fruticosa). Dominant vines include roundleaf greenbrier (Smilax rotundifolia),
laurel greenbrier (Smilax laurifolia), poison ivy (Toxicodendron radicans), muscadine grape (Vitis

rotundifolia), and Alabama supplejack (Berchemia scandens). Dominant herbaceous species include
looseflower water-willow (Justicia ovata), smallspike false nettle (Boehmeria cylindrica), Virginia
buttonweed (Diodia virginiana), giant cane (Arundinaria gigantea), and lizard’s tail (Saururus cernuus).
HGM: Riverine. Soils: Chastain, Pickney, Osier/Bibb, Angelina/Bibb, Cape Fear.
Coastal Plain Herb Bog - A wetland community dominated by a wide variety of grasses and forbs, with
very sparse occurrence of shrubs and stunted trees. The herbaceous groundlayer vegetation typically
contains a very diverse mix of grasses, sedges, composites, orchids, lilies, sundews, and pitcherplants.
These bogs are found in low swales and depressions, lower slopes, and poorly drained flats in regions of
sandy soil. Scattered tree and shrub species include slash pine (Pinus elliottii), waxmyrtle (Morella
cerifera), common persimmon (Diospyros virginiana), sweetgum (Liquidambar styraciflua), sweetbay
(Magnolia virginiana), swamp gum (Nyssa biflora), pond pine (Pinus serotina), loblolly pine (Pinus taeda),
coastal sweetpepperbush (Clethra alnifolia), inkberry (Ilex glabra), red bay (Persea palustris), swamp
doghobble (Eubotrys racemosa), inkberry (Ilex glabra), water toothleaf (Stillingia aquatica), and blue
huckleberry (Gaylussacia frondosa). Dominant herbaceous species include pitcher plants (Sarracenia
ssp.), Maryland meadowbeauty (Rhexia mariana), pink sundew (Drosera capillaris), white fringed orchid
(Platanthera blephariglottis), tuberous grasspink (Calopogon tuberosus), pineland rayless goldenrod
(Bigelowia nudata), toothache grass (Ctenium aromaticum), starrush whitetop (Rhynchospora colorata),
Beyrich threeawn (Aristida beyrichiana), yelloweyed grass (Xyris ssp.), tenangle pipewort (Eriocaulon
decangulare), swamp sunflower (Helianthus angustifolius), water cowbane (Oxypolis filiformis), orange
milkwort (Polygala lutea), and blueflower butterwort (Pinguicula caerulea). HGM: Depressional.
Mountain Bog - A mosaic of wetland communities usually dominated by shrubs or emergent herbs, with
scattered trees. A bog is generally located on a flat and can be distinguished from springhead seep by a lack
of slope and from a streamside forested wetland by presence of organic or mucky mineral soils. Trees: red
maple (Acer rubrum), eastern white pine (Pinus strobus), eastern hemlock (Tsuga canadensis), tulip poplar
(Liriodendron tulipifera), swamp gum (Nyssa biflora); Shrubs: hazel alder (Alnus serrulata), black
chokeberry (Photinia melanocarpa), great laurel (Rhododendron maximum), mountain laurel (Kalmia
latifolia), sheep laurel (Kalmia angustifolia), silky willow (Salix sericea), possumhaw (Viburnum nudum),
maleberry (Lyonia ligustrina); Herbs: white turtlehead (Chelone glabra), lettuceleaf saxifrage (Saxifraga
micranthidifolia), cardinalflower (Lobelia cardinalis), sedges (Carex spp.), bulrush (Scirpus spp.), royal
fern (Osmunda regalis), Cinnamon fern (Osmunda cinnamomea), pale touch-me-not (Impatiens pallid),
common rush (Juncus effusus), Virginia chainfern (Woodwardia virginica), netted chainfern (Woodwardia
areolata), kidneyleaf grass of Parnassus (Parnassia asarifolia), and sphagnum moss (Sphagnum spp.)
HGM: Depressional.
Bay Swamp - Forested wetland found in sandhill depressions, along the edge of floodplains, and domed
peatlands. Dominant tree species include loblolly bay (Gordonia lasianthus), sweetbay (Magnolia
virginiana), and red bay (Persea palustris). Dominant shrub species include swamp titi (Cyrilla
racemiflora), swamp doghobble (Eubotrys racemosa), waxmyrtle (Morella cerifera), fetterbush (Lyonia
lucida), maleberry (Lyonia ligustrina), viburnum (Viburnum ssp.), large gallberry (Ilex coriacea), and
dahoon (Ilex cassine). Dominant vines include laurel greenbrier (Smilax laurifolia). Dominant
herbaceous vegetation includes Virginia chain fern (Woodwardia virginica) and netted chain fern
(Woodwardia areolata). HGM: Depressional. Soils: Bayboro, Ellabelle, Allanton (Lynn Haven,
Allenton, and Kingsferry soils).
Lime Sink - A forested wetland of low hills or ridges in wet terrain. The canopy is dominated by deciduous
and evergreen hardwood trees such as sweetbay, southern magnolia, American beech, swamp chestnut oak,
American holly, sweetgum, red maple, laurel oak, willow oak, water oak, and cabbage palm. The understory
may include red buckeye, swamp palmetto, American hophornbeam, common pawpaw, needlepalm, and
flowering dogwood. The herbaceous groundlayer vegetation is usually relatively sparse. Wetland type

frequently surrounds a depression pond with gently to steeply sloping sides. Limesink ponds are generally
divided into an inner and an outer community type, often have a shrub-dominated shallow water zone with
"islands" of stunted trees, and deeper areas dominated by floating macrophytes.
Outer Community Type - Trees: sweetbay (Magnolia virginiana), southern magnolia (Magnolia
grandiflora), swamp chestnut oak (Quercus michauxii), laurel oak (Quercus laurifolia), water oak (Quercus
nigra), willow oak (Quercus phellos), sweetgum (Liquidambar styraciflua), southern sugar maple (Acer
barbatum), red maple (Acer rubrum), cabbage palmetto (Sabal palmetto), flowering dogwood (Cornus
florida), American hornbeam (Carpinus caroliniana); Shrubs/woody vines: dwarf palmetto (Sabal minor),
red buckeye (Aesculus pavia), needle palm (Rhapidophyllum hystrix), Alabama supplejack (Berchemia
scandens), poison ivy (Toxicodendron radicans), wild grape (Vitis spp.); Herbs: Christmas fern
(Polystichum acrostichoides), blacknakeroot (Sanicula spp.), and smallspike false nettle (Boehmeria
cylindrica).
Interior Community Type- Trees: pond cypress (Taxodium ascendens), red maple (Acer rubrum), swamp
gum (Nyssa biflora); Shrubs: common buttonbush (Cephalanthus occidentalis), may hawthorn (Crataegus
aestivalis), St. Johnswort (Hypericum spp.), myrtle dahoon (Ilex myrtifolia), fetterbush lyonia (Lyonia
lucida); Herbs: maidencane (Panicum hemitomon), American white waterlily (Nymphaea odorata), big
floatingheart (Nymphoides aquatica), combleaf mermaidweed (Proserpinaca pectinata), yellow pond-lily
(Nuphar lutea), bladderwort (Utricularia spp.), watershield (Brasenia schreberi), arrowhead (Sagittaria
spp.). HGM: Depressional.
Sag Pond - A depressional wetland community with variable vegetational composition occurring within
the Ridge and Valley and Cumberland Plateau. Some sag ponds are forested, while others are dominated
by shrubs and emergent herbs. Patches of open water with submerged or floating herbs may be found in the
deepest, central portion of some ponds. Trees: red maple Acer rubrum, swamp gum (Nyssa biflora), willow
oak Quercus phellos, Shrubs/Woody Vines: fetterbush lyonia (Lyonia lucida), inkberry (Ilex glabra),
buttonbush (Cephalanthus occidentalis), laurel greenbrier (Smilax laurifolia), trumpet creeper (Campsis
radicans), coral greenbrier (Smilax walteri); Herbs: wrinkled jointtail grass (Manisuris rugosa), panicgrass
(Panicum spp.), southern waxy sedge (Carex glaucescens), threeway sedge (Dulichium arundinaceum),
marsh mermaidweed (Proserpinaca palustris), pale false mannagrass (Torreyochloa pallida), spotted
pondweed (Potamogeton pulcher), Elliott's gentian (Gentiana catesbaei), humped bladderwort (Utricularia
gibba), Virginia chainfern (Woodwardia virginica), and royal fern (Osmunda regalis). HGM:
Depressional. Soils: Bloomingdale.
Wet Pine Flat – A forested wetland type dominated by slash pine and/or longleaf pine, with pond pine and
loblolly pine much less prevalent. Understory trees are sparse in mature stands. The shrub layer is dense,
with gallberry, saw palmetto, blueberries, huckleberries, and various scrub oaks. The herb layer may be
sparse or patchy. Trees: longleaf pine (Pinus palustris), slash pine (Pinus elliottii); Shrubs/vines: inkberry
(Ilex glabra), wax myrtle (Myrica cerifera), redbay (Persea borbonia), saw palmetto (Serenoa repens),
highbush blueberry (Vaccinium corymbosum), shiny blueberry (Vaccinium myrsinites), blue huckleberry
(Gaylussacia frondosa), dwarf huckleberry (Gaylussacia dumosa), hairy laurel (Kalmia hirsuta); Herbs:
western brackenfern (Pteridium aquilinum), threeawn (Aristida spp.), switchgrass (Panicum virgatum).
HGM: Mineral Soil Flats. Soils: Pelham, Ellabelle, Bladen, Pooler, Allanton (Lynn Haven, Allenton, and
Kingsferry soils), Ardilla, Bayboro, Blanton, Bonneau (likely not hydric), Brookman, Chipley.
Pine/Cypress Flat - A forested wetland with a relatively open canopy dominated by pond pine and cypress,
with loblolly bay, sweetbay, red maple, swamp bay. Other pine species occur infrequently. The shrub layer
is tall and dense, with a number of species characteristic of shrub bogs or pocosins, and the herbaceous
groundcover vegetation is sparse to nearly absent. Trees: pond pine (Pinus serotina), Pond cypress
(Taxodium ascendens), loblolly bay (Gordonia lasianthus), swamp bay (Persea palustris), red maple (Acer

rubrum), sweetbay (Magnolia virginiana); Shrubs/Woody Vines: fetterbush lyonia (Lyonia lucida),
maleberry (Lyonia ligustrina), swamp titi (Cyrilla racemiflora), coastal sweetpepperbush (Clethra
alnifolia), giant cane (Arundinaria gigantea), large gallberry (Ilex coriacea), inkberry (Ilex glabra), blue
huckleberry (Gaylussacia frondosa), laurel greenbrier (Smilax laurifolia); Herbs: Virginia chainfern
(Woodwardia virginica), netted chainfern (Woodwardia areolata), and sphagnum moss (Sphagnum spp.).
HGM: Mineral Soil Flats. Soils: Pelham, Ellabelle, Allanton (Lynn Haven, Allenton, and Kingsferry
soils), Brookman.
Pocosin - A coastal plain wetland type dominated by shrubs up to three meters in height, but may contain
distantly spaced and stunted pond pine, scattered bay shrubs, hardwood species and some herbs. Trees:
pond pine (Pinus serotina), red maple (Acer rubrum), redbay (Persea borbonia), sweetbay (Magnolia
virginiana), pond cypress (Taxodium ascendens), loblolly pine (Pinus taeda), and loblolly bay (Gordonia
lasianthus). The dense shrub layer consists of fetterbush lyonia (Lyonia lucida), swamp titi (Cyrilla
racemiflora), inkberry (Ilex glabra), large gallberry (Ilex coriacea), coastal sweetpepperbush (Clethra
alnifolia), blue huckleberry (Gaylussacia frondosa), myrtle dahoon (Ilex myrtifolia), highbush blueberry
(Vaccinium corymbosum) and Carolina laurel (Kalmia carolina). Laurel greenbrier (Smilax laurifolia) and
cat greenbrier (Smilax glauca) may be common. The sparse herbaceous layer may include cinnamon fern
(Osmunda cinnamomea), Virginia chainfern (Woodwardia virginica), netted chainfern (Woodwardia
areolata), and sedges (Carex spp.). HGM: Organic Soil Flats. Soils: Ellabelle, Johnston/Bibb, Allanton
(Lynn Haven, Allenton, and Kingsferry soils). Hydrology: long hydroperiods with inundation.
Wet Meadow – May be considered a sub-type of wet pine flat, where overstory and shrub layers are
scattered to absent. These areas occur naturally on saturated flats where fire is not excluded or in altered
environments on saturated flats subject to periodic clearing, such as utility corridors. Trees: longleaf pine
(Pinus palustris), slash pine (Pinus elliottii), pond pine (Pinus serotina); Shrubs/vines: inkberry (Ilex
glabra), wax myrtle (Myrica cerifera), redbay (Persea borbonia), coastal sweetpepperbush (Clethra
alnifolia), highbush blueberry (Vaccinium corymbosum), shiny blueberry (Vaccinium myrsinites), blue
huckleberry (Gaylussacia frondosa), dwarf huckleberry (Gaylussacia dumosa), hairy laurel (Kalmia
hirsuta); Herbs: pitcher plants (Sarracenia ssp.), Maryland meadowbeauty (Rhexia mariana), savannah
meadowbeauty (Rhexia alifanus), white fringed orchid (Platanthera blephariglottis), tuberous grasspink
(Calopogon tuberosus), pineland rayless goldenrod (Bigelowia nudata), toothache grass (Ctenium
aromaticum), beak sedges (Rhynchospora ssp.), purple bluestem (Andropogon glaucopsis), Beyrich
threeawn (Aristida beyrichiana), yelloweyed grass (Xyris ssp.), club moss (Lycopodiella ssp.) tenangle
pipewort (Eriocaulon decangulare), swamp sunflower (Helianthus angustifolius), water cowbane
(Oxypolis filiformis), orange milkwort (Polygala lutea), and blueflower butterwort (Pinguicula caerulea).
HGM: Mineral Soil Flats. Soils: Angelina.
Carolina Bay – A coastal plain wetland type developing as an elongate, depressional pond, dominated by
shrubs and emergent, submerged, and floating aquatic species, with scattered patches of trees. Community
structure and species composition are highly variable, due to topography, fire frequency, hydrology, and
past land use practices. System may have standing water (at least in the central zone) throughout the year,
or may go dry during the summer. Typical dominant species include the following: Trees: bald cypress
(Taxodium distichum), pond cypress (Taxodium ascendens), swamp gum (Nyssa biflora), Ogeechee tupelo
(Nyssa ogeche), sweetbay (Magnolia virginiana), red maple (Acer rubrum); Shrubs: buckwheat tree
(Cliftonia monophylla), swamp titi (Cyrilla racemiflora); Herbs: American white waterlily (Nymphaea
odorata), watershield (Brasenia schreberi), arrow-arum (Peltandra virginica), arrowhead (Sagittaria spp.),
maidencane (Panicum hemitomon), jointed spikesedge (Eleocharis equisetoides), Virginia chainfern
(Woodwardia virginica), yellow pond-lily (Nuphar lutea), big floatingheart (Nymphoides aquatica), and
bladderwort (Utricularia spp.). Additionally, this wetland type may have an open community composed
of redbay (Persea borbonia), sweetbay (Magnolia virginiana) and loblolly bay (Gordonia lasianthus).
HGM: Depressional. Soils: Grady, Brookman, Bayboro.

Hardwood Flat - Wetland forests within poorly drained, mineral soils on broad inter-stream flats naturally
dominated by some of the same trees as bottomland hardwood forests along large brownwater rivers. There
is natural variation in composition clearly related to wetness, with swamp black gum and laurel oak
increasing in wetter sites and swamp chestnut oak and cherrybark oak increasing in less wet sites. Typical
dominant species include the following: Trees: swamp chestnut oak (Quercus michauxii), laurel oak
(Quercus laurifolia), cherrybark oak (Quercus pagoda), water oak (Quercus nigra), swamp black gum
(Nyssa biflora), sweetgum (Liquidambar styraciflua), loblolly pine (Pinus taeda), red maple (Acer rubrum),
tulip poplar (Liriodendron tulipifera), and hornbeam (Carpinus caroliniana); Shrubs: Common shrubs are
coastal sweetpepperbush (Clethra alnifolia), evergreen dog hobble (Leucothoe axillaris), and giant cane
(Arundinaria gigantea); Herbs: netted chain fern (Woodwardia areolata), Virginia chain fern
(Woodwardia virginica), and royal fern (Osmunda regalis). Peat moss (Sphagnum spp.) is usually present
in small amounts. HGM: Mineral Soil Flats. Soils: Ogeechee, Pooler, Angie, Ardilla, Bayboro, Blanton,
Bonneau (likely not hydric).
Springhead Seep - A shrub- or tree-dominated wetland of areas with mineral soils that are kept saturated
by seepage from upslope areas, discharge from springs, and/or impermeable soil or rock layers. This
wetland type typically does not have sufficient surface flow to form channels, but is usually saturated to the
surface. Trees: red maple (Acer rubrum), tulip poplar (Liriodendron tulipifera), American Beech (Fagus
grandifolia), umbrella-tree (Magnolia tripetala), swamp gum (Nyssa biflora); Shrubs: possumhaw
(Viburnum nudum), mountain laurel (Kalmia latifolia), mountain azalea (Rhododendron canescens),
Virginia sweetspire (Itea virginica), northern spicebush (Lindera benzoin), hazel alder (Alnus serrulata);
Herbs: richweed (Collinsonia canadensis), Jack in-the-pulpit (Arisaema triphyllum), royal fern (Osmunda
regalis), cinnamon fern (Osmunda cinnamomea), heartleaf foamflower (Tiarella cordifolia), small green
wood orchid (Platanthera clavellata), white turtlehead (Chelone glabra), woodvamp (Decumaria
barbara), kidneyleaf grass of Parnassus (Parnassia asarifolia), shortleaf sneezeweed (Helenium
brevifolium), jewelweed (Impatiens capensis), New York fern (Thelypteris noveboracensis), Virginia
chainfern (Woodwardia virginica), sphagnum moss (Sphagnum spp.) HGM: Slope. Soils:
Herod/Muckalee, Ochlockonee (Ochlockonee, Muckalee, Rains), Arkaqua, Blanton, Bonneau (likely not
hydric), Cahaba (associated with Coxville), Capshaw (associated with Ketona and Guthrie), Cartecay (in
association), Cedarbluff (in association), Centenary (in association), Chatuge, Chenneby, Clarendon (with
Pelham or Rains), Colfax, Conasauga (with Docena and Ketona), Congaree (with Toccoa and Wehadkee).
Headwater Forested Wetland - A forested wetland at the head of branches in the coastal plain. These
communities are similar in composition to bay swamps. Riverine associated bayheads form in areas along
the edges of floodplains where there is heavy groundwater seepage from adjacent slopes, often sandhills.
Dominant tree species include loblolly bay (Gordonia lasianthus), sweetbay (Magnolia virginiana), and
red bay (Persea palustris). Dominant shrub species include swamp titi (Cyrilla racemiflora), swamp
doghobble (Eubotrys racemosa), waxmyrtle (Morella cerifera), fetterbush (Lyonia lucida), maleberry
(Lyonia ligustrina), viburnum (Viburnum ssp.), large gallberry (Ilex coriacea), and dahoon (Ilex cassine).
Dominant vines include laurel greenbrier (Smilax laurifolia). Dominant herbaceous vegetation includes
Virginia chain fern (Woodwardia virginica) and netted chain fern (Woodwardia areolata). HGM:
Riverine. Soils: Ellabelle, Herod/Muckalee, Ochlockonee (Ochlockonee, Muckalee, Rains), Augusta.

Appendix 12.2. Qualitative Worksheets for
Wetland Adverse Impacts (General Permits)

Worksheet 1: Qualitative Worksheet for Wetland Adverse Impacts
Project Name:
Impact Wetland Name:
Acres of Impact (Acres):
W etland Classification:
Date:

Wetland Classification
July 28, 2017

Impact Factors

Index Desc ription

Index Value

WFC Descriptor

I

WFC Index

Primary Impact Descriptor

I

Impact Index

I

WFC Impact

I

Duration Index

I

Total WFC Impact

I

Temporal Index

7. Product of Total W FC Impact and Time (Total WCF Temporal Impact ) =

I

Total WFC Temporal Impact

8. Product of Total W FC Impact and Acres (Total 2017 Wetland Credi ts Owed ) =

I

Credits Owed

9. Conversion of Total 2017 Wetland Compensation to Grandfathered Credits (Gr andfathered Wetland Credits Owed)=

I Grandfathered Credits Owed

1. W etland Functional Capacity (WFC )
2. Impact Category Description (Impact Cateqorv)
3. Product of W FC and Impact ( WFC Impact ) =
4 . Duration of Impact (Duration )

Duration Descriptor

5. Product of W FC Impact and Duration (Total WFC Impact ) =
6. Timing of Mitigation Completion (Time )

Legend
Green Cells = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.



Temporal Descriptor

Appendix 12.3. Qualitative Worksheets for
Stream Adverse Impacts (General Permits)

Worksheet 1: Qualitative Worksheet for Stream Adverse Impacts
Project Name:
Impact Reach Name:
Linear Feet of Impact (Feet ):
Stream Classification:
Date:

Stream Classification
July 28, 2017

Impact Factors
1. Stream Functional Capacity (SFC )
2. Type of Impact (Impact )

Index Description

Index Value

Stream Functional Capacity (SFC) Descriptor

SFC Index

Primary Adverse Impacts Descriptor

Impact Index

3. Product of SFC and Impact (SFC Impact ) =
4. Duration of Impact (Duration )

SFC Impact
Duration Descriptor

5. Product of SFC Impact and Duration (Total SFC Impact ) =
6. Timing of Mitigation Completion (Time )

Total SFC Impact
Temporal Descriptor

7. Product of Total SFC Impact and Time (Total SCF Temporal Impact ) =
8. Product of Total SFC Impact and Acres (Total 2017 Stream Credits Owed ) =
9. Conversion of Total 2017 Stream Compensation to Grandfathered Credits (Grandfathered Stream Credits Owed ) =
Legend
Green Cells = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.

Duration Index

Temporal Index
Total SFC Temporal Impact

Credits Owed
Grandfathered Credits Owed

Appendix 12.4. Quantitative Worksheets for
Wetland Adverse Impacts (Standard Permits)

Worksheet 1: Quantitative Worksheet for Wetland Adverse Impacts
Project Name:
Impact Wetland Name:
Acres of Impact (Acres ):
W etland Classification:
Date:

Wetland Classification
July 28, 2017

Impact Factors

Index Description

Index Value

I

1. W etland Functional Capacity (WFC ) - Combined HGM FCI Score

I

Impact Index

I

WFC Impact

I

Duration Index

I

Total WFC Impact

I

Temporal Index

7. Product of Total W FC Impact and Time (Total WCF Temporal Impact ) =

I

Total WFC Temporal Impact

8. Product of Total W FC Impact and Acres (Total 2017 Wetland Credi ts Owed ) =

I

Credits Owed

9. Conversion of Total 2017 Wetland Compensation to Grandfathered Credits (Gr andfathered Wetland Credits Owed)=

I Grandfathered Credits Owed

2. Type of Impact (Impact )

Prim ary Impact Descriptor

3. Product of W FC and Impact ( WFC Impact ) =
4 . Duration of Impact (Duration )

Duration Descriptor

5. Product of W FC Impact and Duration (Total WFC Impact ) =
6. Timing of Mitigation Completion (Time )

Legend
Green Cells = User must manually input wetland impact acreage.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.

Temporal Descriptor



Appendix 12.5. Quantitative Worksheets for
Stream Adverse Impacts (Standard Permits)

Worksheet 1: Quantitative Worksheet for Stream Adverse Impacts
Proiect Name:
Impact Reach Name:
Linear Feet of Impact (Feet):
Stream Classification:
Date:

Stream Classification
July 28, 2017

Impact Factors

Index Description

Index Value

I

1. Stream Functional Capacity (SFC )

I

Impact Index

I

SFC Impact

I

Duration Index

I

Total SFC Impact

I

Temporal Index

7. Product of Total SFC Impact and Time <Total SCF Temporal Impact ) =

I

Total SFC Temporal Impact

8. Product of Total SFC Impact and Acres (Total 2017 Stream Credits Owed)=

I

Credits Owed

9. Conversion of Total 2017 Stream Compensation to Grandfathered Credits (Grandfathered Stream Credits Owed)=

I

Grandfathered Credits Owed

2. Type of Impact (Impact )

Primarv Adverse Impacts Descriptor

3. Product of SFC and Impact (SFC Impact ) =
4 . Duration of Impact (Duration )

Duration Descriptor

5. Product of SFC Impact and Duration <Total SFC Impact ) =
6. Timing of Mitigation Completion (Time )

Legend
Green Cells = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.

Temooral Descriptor

Appendix 12.6. Quantitative Worksheets for
Wetland Mitigation Actions

Worksheet 1: Quantitative Worksheet for Wetland Mitigation Actions
Project Name:
Mitigation Wetland Name:
Acres of Mitigation (Acres ):
Wetland Classif ication:
Date:

Wetland Classification
July 28, 2017

Impact Factors

Index Description

I

1. Wetland Functional Capacity Potential (WFC .!}.)
Upland Buffers

2. Upland Buffer (Buffer)
3. Product of WFCt:. and Buffer (WFC Buffer!::.) =
4. Watershed Approach Score (Watershed)
5. Product of WFCt:. and Watershed

(Total ~) =

6. Product of Total WFC Impact and Acres (Total 2017 Wetland Credits Generated) =
Legend
Green Cells = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.

Index Value

Watershed Aooroach Score

I

Upland Buffer Index

I

Total Index

I

Watershed Index

I

Total Index

I

Credits Generated

Appendix 12.7. Quantitative Worksheets for
Stream Mitigation Actions

Worksheet 1: Quantitative Worksheet for Stream Mitigation Actions
Project Name:
Mitigation Reach Name:
Linear Feet of Mitigation (Feet ):
Stream Classification:
Date:

Stream Classification
July 28, 2017

Impact Factors

Index Description

Index Value

Riparian Buffers

Riparian Index

1. Stream Functional Capacity Change (SFC Δ)
2. Riparian Buffer (Buffer)
3. Product of SFCΔ and Buffer (SFC Buffer Δ) =
4. Watershed Approach Score (Watershed)
5. Product of SFCΔ and Watershed (Total ∆) =
6. Product of Total SFC Impact and Acres (Total 2017 Stream Credits Generated ) =
Legend
Green Cells = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.

Stream and Riparian Functional Index
Watershed Approach Score

Watershed Index
Total Index
Credits Generated

Appendix 12.8. Watershed Approach
Assessment Worksheet

WATERSHED APPROACH ASSESSMENT
Project Name:
Sub-Watershed Name (12-digit HUC):
Date:

7/28/2017

Watershed Needs -1
Value

Index Value

No

0.00 Does the mitigation project adequately address a verified watershed need? (Y/N)

Proximity to Protected Lands - 2
Value

Index Value

Value
Value
SUM

Index Value
Index Value
Index Value

Land Cover Characteristics and Sustainability - 3
Value
Index Value
Percent Forested Cover
Index Value
Percent Impervious Cover
Index Value
Percent Agricultural Cover
Index Value
SUM
Index Value
TOTAL SCORE

Does the mitigation property abut existing protected lands (i.e., federally protected lands, state protected lands, properties with
Corps approved conservation easements or restrictive covenants)? (Y/N)
Are there State Wildlife Action Plan (SWAP) Conservation Opportunites on or directly abutting the mitigation project? (Y/N)

What is the percentage of forested cover within the 12-digit Hydrologic Unit Code (HUC)?
What is the percentage of impervious cover within the 12-digit Hydrologic Unit Code (HUC)?
What is the percentage of agricultural land use within the 12-digit Hydrologic Unit Code (HUC)?

Index Value

Legend
Green Cell = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.
Dark Grey Cells = These cells do not require input. The corresponding index value is populated
from the user input to a previous question.

Appendix 12.9. Wetland Qualitative Assessment
Worksheets

RIVERINE WETLAND QUALITATIVE ASSESSMENT
Project Name:
Impact Wetland Name:
Date:
7/28/2017
Water Storage -1
Value

Index Value

Value
Value
SUM

Index Value
Index Value
Index Value

BioGeoChemical Cycling - 2
Value
Index Value
Value
Index Value
Index Value
Value
Value
SUM

Index Value
Index Value

Are there above grade fills or structures obstructing hydrologic flows into or out of the wetland, or are there drainage structures or
ditches present that are hydrologically affecting the wetland? (Y/N)
Is the contributing drainage basin at least 50 percent forested? (Y/N)

Is there woody debris in the wetland? (Y/N)
Has the vegetative community been altered within the last 20 years? (Y/N)
Is the wetland hydrologically connected to the adjacent tributary at bankfull events? (Y/N)

Maintain Characteristic Wetland Community - 3
Value
Index Value
Index Value
Has the vegetative community been altered within the last 20 years? (Y/N)
Value
Index Value
Is there greater than 10 percent invasive cover (i.e., absolute cover in all strata)? (Y/N)
SUM
Index Value
Maintain Faunal Habitat - 4
Value
Index Value
Index Value
Index Value
Index Value
SUM
Index Value
TOTAL SCORE

Has the vegetative community been altered within the last 20 years? (Y/N)
Is there woody debris in the wetland? (Y/N)
Is the contributing drainage basin at least 50 percent forested? (Y/N)

Index Value

Legend
Green Cell = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.
Dark Grey Cells = These cells do not require input. The corresponding index
value is populated from the user input to a previous question.

NON-RIVERINE QUALITATIVE WETLAND ASSESSMENT
Project Name:
Impact Wetland Name:
Date:
7/28/2017
Water Storage -1
Value

Index Value

Value
Value
SUM

Index Value
Index Value
Index Value

BioGeoChemical Cycling - 2
Value
Index Value
Value
Index Value
Index Value
Value
SUM
Index Value

Are there above grade fills or structures obstructing hydrologic flows into or out of the wetland, or are there drainage structures or
ditches present that are hydrologically affecting the wetland? (Y/N)
Is the contributing drainage basin at least 50 percent forested? (Y/N)

Is there woody debris in the wetland? (Y/N)
Has the vegetative community been altered within the last 20 years? (Y/N)

Maintain Characteristic Wetland Community - 3
Value
Index Value
Index Value
Has the vegetative community been altered within the last 20 years? (Y/N)
Value
Index Value
Is there greater than 10 percent invasive cover (i.e., absolute cover in all strata)? (Y/N)
SUM
Index Value
Maintain Faunal Habitat - 4
Value
Index Value
Index Value
Index Value
Index Value
SUM
Index Value
TOTAL SCORE

Has the vegetative community been altered within the last 20 years? (Y/N)
Is there woody debris in the wetland? (Y/N)
Is the contributing drainage basin at least 50 percent of the forested? (Y/N)

Index Value

Legend
Green Cell = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.
Dark Grey Cells = These cells do not require input. The corresponding index
value is populated from the user input to a previous question.

Appendix 12.10. Stream Qualitative Assessment
Worksheets

PIEDMONT / RIDGE & VALLEY / BLUE RIDGE QUALITATIVE STREAM ASSESSMENT
Project Name:
Impact Reach Name:
Date:

7/28/2017

Hydrology -1
Value

Index Value

Value
Value
SUM

Index Value
Index Value
Index Value

Hydraulics - 2
Value
Value
Value
Value
SUM

Index Value
Index Value
Index Value
Index Value
Index Value

Is the channel connected to it's floodplain at bankfull event? (Y/N)
Are there headcuts in the channel? (Y/N)
Has the channel been previously straightened? (Y/N)

Geomorphology - 3
Value
Value
Value
Value
Value
Value
SUM

Index Value
Index Value
Index Value
Index Value
Index Value
Index Value
Index Value

Does the channel have bedform diversity (i.e., the presence of riffle/pool or step/pool complexes)? (Y/N)
Is there high bank erosion present throughout the reach? (Y/N)
Is there woody debris in the channel reach? (Y/N)
Above the fallline only - Are riffles/runs comprised of coarse material (i.e., gravel or larger)? (Y/N)
Is there a woody riparian buffer (i.e., 25 feet in width) adjacent to both sides of the channel? (Y/N)

What is the contributing drainage basin at least 50 percent of the forested? (Y/N)

SUM

Index Value
Index Value
Index Value

Biology - 5
Value

Index Value

Chemistry - 4
Value

Value
SUM
TOTAL SCORE

Index Value
Index Value
Index Value

The surface and groundwater hydrology of the channel are free of upstream impairments (i.e., diversions, stormwater
management structures, wastewater facilities, agricultural ditches)? (Y/N)
Is the contributing drainage basin at least 50 percent forested? (Y/N)

Is there habitat diversity in the channel (i.e., at least 3 of the following: riffles, pools, steps, overhangs, leaf packs, woody
debris)?
What is the contributing drainage basin at least 50 percent of the forested? (Y/N)

Index Value

Legend
Green Cell = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.
Dark Grey Cells = These cells do not require input. The corresponding index
value is populated from the user input to a previous question.

COASTAL PLAIN QUALITATIVE STREAM ASSESSMENT
Project Name:
Impact Reach Name:
Date:

7/28/2017

Hydrology -1
Value

Index Value

Value
Value
SUM

Index Value
Index Value
Index Value

Hydraulics - 2
Value
Value
Value
Value
SUM

Index Value
Index Value
Index Value
Index Value
Index Value

Is the channel connected to it's floodplain at bankfull event? (Y/N)
Are there headcuts in the channel? (Y/N)
Has the channel been previously straightened? (Y/N)

Geomorphology - 3
Value
Value
Value
Value
Value
SUM

Index Value
Index Value
Index Value
Index Value
Index Value
Index Value

Does the channel have bedform diversity (i.e., the presence of riffle/pool or step/pool complexes)? (Y/N)
Is there high bank erosion present throughout the reach? (Y/N)
Is there woody debris in the channel reach? (Y/N)
Is there a woody riparian buffer (i.e., 25 feet in width) adjacent to both sides of the channel? (Y/N)

Is the contributing drainage basin at least 50 percent of the forested? (Y/N)

SUM

Index Value
Index Value
Index Value

Biology - 5
Value

Index Value

Chemistry - 4
Value

Value
SUM
TOTAL SCORE

Index Value
Index Value
Index Value

The surface and groundwater hydrology of the channel are free of upstream impairments (i.e., diversions, stormwater
management structures, wastewater facilities, agricultural ditches)? (Y/N)
Is the contributing drainage basin at least 50 percent forested? (Y/N)

Is there habitat diversity in the channel (i.e., at least 3 of the following: riffles, pools, steps, overhangs, leaf packs, woody
debris)?
Is the contributing drainage basin at least 50 percent of the forested? (Y/N)

Index Value

Legend
Green Cell = User must manually input information.
Orange Cells = User must select the index choice from the drop-down list.
Grey Cells = The calculation of these cells is automated.
Dark Grey Cells = These cells do not require input. The corresponding index
value is populated from the user input to a previous question.

Appendix 12.11. Coastal Plain Alluvial Valley
Wetland Hydro-geomorphic Guidebook
Worksheets

Southeastern Coastal Plain HGM Field Data Sheet and Calculator
Plot Data Form for Mid- or Low-Gradient Riverine Wetlands, Page 1 of 2
Team:

UTM Eastino:
UTM Northing:

Project Name:
Location:
Plot Number:

WAA Number:

Top Strata in WAA (trees, sapling/shrub, herbs):

1

I

Sampling Date:
Plot Area (0.04 ha is standard): 0.04

of

Select Stratum

Project/Mitigation
Site (circle one)

Before/After Project
(circle one)

Sam ple Variables 7-12 wit hin one o r mo re representative 0.04-ha (0.1-acre) plot (s) w it hin the WAA (use a separat e data
s heet for each)
7

VBIG3

Average dbh of three largest-diameter canopy trees(defined as live trees >15 cm dbh) in plot.
Measure only if total tree cover is at least 20%.
List the dbh measurements of three largest canopy trees (at least 15cm ):
Tree 1:

Tree 2:

Tree 3:

8

VcrnEN

Average number of canopy trees per ha (=canopy trees in 0.04 ha plot x 25)

9

Vssc

Average percentage cover of saplings/shrubs (measure only if site tree cover is <20%
and site sapling/shrub cover >20%).

Select
Stratum

Subplot 1:
Subplot 2:
Subplot 3:
Subplot 4 :
Average percentage cover of ground-layer vegetation (measure only if tree and sapling/shrub
cover are each <20%)

Select
Stratum

Enter number of canopy trees located in the plot:

10

11

VGvc

Vwo

Subplot 1:
Subplot 2:
Subplot 3:
Subplot 4 :
Large Woody Debris biomass. Vo lume per hectare of non-living large woody stems
(m3/ha).
Transect 1
Enter diameters (cm) of each fallen woody stem 7.6 cm (3
inches) or greater in diameter in each 50-foot transect. Leaning
dead stems that intersect the sampling plane are sampled.
Dead trees and shrubs still supported by their roots are not
sampled. Rooted stumps are not sampled, but uprooted stumps
are sampled. Down stems that are decomposed to the point
where they no longer maintain their shape but spread out on
the ground are not sampled.

::::J

Check here if there are no logs.

Transect 2

Southeastern Coastal Plain HGM Field Data Sheet and Calculator
Plot Data Form for Mid- or Low-Gradient Riverine Wetlands, Page 2 of 2
Proj ect Name:

12

_J

For Mid- o r Low-Gradient Riverine wetands , check here if this is a Cypress/Tupelo stand.
Group 1=1.0

D
0

Plot Number:

WAANumber:

Vegetation Composition. Check all dominant species (using the 50/20 ru le) in the tallest
stratum. Check all exotics and invasives. including non-dominants. in all strata on plot. Spaces
are available for write-ins. and justification can be added in the Notes.

VcoMP

0
LJ

Acer barbatum
Acerrubrum

Gro up 2 = 0.66
Persea borbonia

_J

Acer negundo

Pinus taeda

LJ

Acer saccharinum

Gro ups 3 = 0.00

D
0

Albizia julibrissin
Alternanthera
philoxeroides

u

Carya aquatica

u

Quercus alba

u

Betu/a nigra

u

Cyperus iria

0

Carya cordiformis

0

Quercus /aurifolia

0

Carpinus caroliniana

0

Echinoch/oa crus-galli

u

Carya g/abra

u

Quercus /yrata

u

Cepha/anthus
occidentalis

u

/mperata cylindrica

Cornus florida

Ligustrum japonicum

Crataegus spp.

0
0

0
0

Quercus michauxii

Carya /aciniosa

LJ
LJ

Quercus nigra

LJ
LJ

0

Carya ovata

~

Quercus pagoda

~

G/editsia triacanthos

0

Lonicera japonica

0

Ce/tis laevigata

LJ

Quercus pa/ustris

LJ

Liriodendron tulipifera

0

Lygodium japonicum

0
0
0

Diospyros virginiana

_J

Quercus phe//os

_J

Ostrya virginiana

Microstegium vimineum

Fraxinus americana

u

Quercus shumardii

u

Planera aquatica

Fraxinus caroliniana

LJ

Quercus texana

LJ

Platanus occidentalis

0
0
0

D

Fraxinus pennsytvanica

u

Taxodium distichum

LJ

Prunus serotina

Sapium sebiferum

0
0
0
0
0

flex opaca

LJ

Tilia americana

LJ

Quercus rubra

Liquidambar styracif/ua

LJ

Ulmus americana

LJ

Salix nigra

Magnolia virginiana

LJ
LJ
0

Ulmus rubra

LJ
LJ
0

Ulmus crassifolia

0
0
0
0
0
0

Carya illinoensis

Nyssa aquatica
Nyssa biflora

-

o Species in Group 2

O Species in Group 1
Initial Quality Index:

Adjusted Quality Index:

Summary: Plot Number 1
Variable
VcATCH
VupusE
VcoNNECT
Avg width

Notes:

Value

VSI

NA

NA

NA

NA

NA

Vso1uNT
VHYDROSYS
VHYDROALT
Vs1G3
VcrnEN
Vssc
VGvc
Vwo
VcoMP

Select Stratum
Select Stratum

-

;;)tm:!c.; 1
C +r~ + 11 ""'

;;)tm:!l; l

C +r~ + •

,,.....

Ligustrum sinense

Panicum repens
Pueraria montana

Sorghum halepense
Triadica sebifera
Verbena brasiliensis

o Species in Group 3

Appendix 12.12. Modified Coastal Plain Alluvial
Valley Wetland Hydrogeomorphic Guidebook
Plant Lists for use in Alluvial Wetland Classes in
the Georgia Piedmont and Mountain
Physiographic Regions

Appendix 12.12. Modified Coastal Plain Alluvial Valley Wetland Hydrogeomorphic
Guidebook Plant Lists for use in Alluvial Wetland Classes in the Georgia
Piedmont and Mountain Physiographic Regions

Table 9a. Quality scores for dominant plant species of the Piedmont/Mountain
Headwater Slope subclass used to calculate Vcomp.
Group 1
Scientific Name
Common Name
Subindex
Acer rubrum
Red maple
1.00
Alnus serrulata
Hazel alder
Arisaema triphyllum
Jack in the pulpit
Arundinaria gigantea
Giant cane
Boehmeria cylindrica
Smallspike false nettle
Carpinus caroliniana
Ironwood/American
hornbeam
Celtis laevigata
Sugarberry/Hackberry
Chasmanthium laxum
Slender woodoats
Chelone glabra
White turtlehead
Collinsonia canadensis
Richweed
Cornus amomum
Silky dogwood
Decumaria barbara
Woodvamp
Fagus grandifolia
American beech
Fraxinus pennsylvanica
Green ash
Hamamelis virginiana
American witchhazel
Helenium brevifolium
Shortleaf sneezeweed
Ilex opaca
American holly
Impatiens capensis
Jewelweed
Itea virginica
Virginia sweetspire
Kalmia latifolia
Mountain laurel
Lindera benzoin
Northern spicebush
Liriodendron tulipifera
Yellow Poplar (tulip tree)
Magnolia tripetala
Umbrella-tree
Magnolia virginiana
Sweetbay
Nyssa biflora
Swamp gum
Nyssa sylvatica
Black gum
Osmunda cinnamomea
Cinnamon fern
Osmunda regalis
Royal fern
Parnassia asarifolia
Kidneyleaf grass of
Parnassus
Pinus taeda
Loblolly pine
Platanthera clavellata
Small green wood orchid
Platanus occidentalis
American sycamore
Quercus laurifolia
Laurel oak
Quercus michauxii
Swamp chestnut oak
1

Quercus nigra
Quercus pagoda
Quercus phellos
Rhododendron canescens
Thelypteris noveboracensis
Tiarella cordifolia
Ulmus americana
Viburnum nudum
Woodwardia areolata
Woodwardia virginica

Water oak
Cherrybark oak
Willow oak
Mountain azalea
New York fern
Heartleaf foamflower
American elm
Possumhaw
Netted chainfern
Virginia chainfern

Scientific Name
Acer negundo
Crataegus spp.
Diospyros virginiana
Liquidambar styraciflua

Group 2
Common Name
Boxelder
Hawthorn species
Persimmon
Sweetgum

Scientific Name
Albizia julibrissin
Alternanthera philoxeroides
Echinochloa crus-galli
Ligustrum japonicum
Ligustrum sinense
Lonicera japonica
Lygodium japonicum
Microstegium vimineum
Pueraria montana
Sorghum halepense
Verbena brasiliensis
Other exotic species 
See list of species at the
following address:
https://www.gaeppc.org/list/

Group 3
Common Name
Silktree
Alligatorweed
Barnyard grass
Japanese privet
Chinese Privet
Japanese Honeysuckle
Japanese Climbing Fern
Nepalese Browntop
Kudzu
Johnsongrass
Brazilian Vervain

2

Subindex
0.66

Subindex
0.00

Table 10a. Quality scores for dominant plant species of the Piedmont/Mountain Lowand Mid-gradient subclasses used to calculate Vcomp.
Scientific Name
Acer rubrum
Arisaema triphyllum
Arundinaria gigantea
Berchemia scandens
Betula nigra
Bignonia capreolata
Boehmeria cylindrica
Celtis laevigata
Claytonia virginica
Cornus foemina
Euonymus americanus
Fraxinus pennsylvanica
Ilex decidua
Impatiens capensis
Liriodendron tulipifera
Liquidambar styraciflua
Lyonia ligustrina
Nyssa aquatica
Onclea sensibilis
Platanus occidentalis
Pilea pumila
Polystichum acrostichoides
Quercus lyrata
Quercus michauxii
Quercus nigra
Quercus phellos
Salix nigra
Saururus cernuus
Smilax rotundifolia
Tradescantia virginiana
Toxicodendron radicans
Vitis rotundifolia
Woodwardia areolata
Zephryanthes atamasca

Group 1
Common Name
Red maple
Jack in the pulpit
Giant cane
Alabama supplejack
River birch
Crossvine
Smallspike false nettle
Sugarberry/Hackberry
Virginia springbeauty
Stiff dogwood
Bursting-heart
Green ash
Possumhaw
Jewelweed
Yellow Poplar (tulip tree)
Sweetgum
Maleberry
Water tupelo
Sensitive fern
American sycamore
Canadian clearweed
Christmas fern
Overcup oak
Swamp chestnut oak
Water oak
Willow oak
Black willow
Lizard’s tail
Roundleaf greenbriar
Virginia spiderwort
Eastern poison ivy
Muscadine
Netted-chain fern
Atamasco lily

Scientific Name
Acer negundo
Carpinus caroliniana

Group 2
Common Name
Boxelder
Ironwood

3

Subindex
1.0

Subindex
0.66

Cephalanathus
occidentalis
Cornus florida
Crataegus spp.
Diospyros virginiana
Gleditsia triacanthos
Ostrya virginiana
Prunus serrotina

Buttonbush
Flowering dogwood
Hawthorn species
Persimmon
Honey locust
Hop hornbeam
Black Cherry

Group 3
Scientific Name
Common Name
Albizia julibrissin
Silktree
Alternanthera philoxeroides Alligatorweed
Echinochloa crus-galli
Barnyard grass
Festuca sp.
Fescue species
Ligustrum japonicum
Japanese privet
Ligustrum sinense
Chinese Privet
Lonicera japonica
Japanese Honeysuckle
Lygodium japonicum
Japanese Climbing Fern
Microstegium vimineum
Nepalese Browntop
Pueraria montana
Kudzu
Sorghum halepense
Johnsongrass
Verbena brasiliensis
Brazilian Vervain
Other exotic species 
See list of species at the
following address:
https://www.gaeppc.org/list/

4

Subindex
0.00

Table 11a. Quality scores for dominant plant species of the Piedmont/Mountain Lowand Connected Depressions subclasses used to calculate Vcomp.
Scientific Name
Fraxinus pennsylvanica
Ilex decidua
Itea virginica
Nyssa aquatica
Quercus laurifolia
Quercus lyrata
Saururus cernuus

Scientific Name
Acer negundo
Carpinus caroliniana
Celtis leavigata
Cephalanathus
occidentalis
Crataegus spp.
Diospyros virginiana
Ilex opaca
Liquidambar styraciflua
Salix nigra

Group 1
Common Name
Green ash
Possumhaw
Virginia sweetspire
Water tupelo
Laurel oak
Overcup oak
Lizard’s tail
Group 2
Common Name
Boxelder
Ironwood
Sugarberry/Hackberry
Buttonbush

Subindex

Subindex
0.66

Hawthorn species
Persimmon
American holly
Sweetgum
Black willow

Group 3
Scientific Name
Common Name
Albizia julibrissin
Silktree
Alternanthera philoxeroides Alligatorweed
Echinochloa crus-galli
Barnyard grass
Ligustrum japonicum
Japanese privet
Ligustrum sinense
Chinese Privet
Lonicera japonica
Japanese Honeysuckle
Lygodium japonicum
Japanese Climbing Fern
Microstegium vimineum
Nepalese Browntop
Pueraria montana
Kudzu
Sorghum halepense
Johnsongrass
Verbena brasiliensis
Brazilian Vervain
Other exotic species 
See list of species at the
following address:
https://www.gaeppc.org/list/

5

Subindex
0.00

* All species not listed above will be evaluated on a case by case basis by the US Army
Corps of Engineers, Savannah District (Corps). The determination of the appropriate
subindex value for each unlisted species will be made by the Corps based upon
research of applicable scientific literature and/or best professional judgement.

6

Appendix 12.13. Functional Lift Quantification
Tool for Stream Restoration Projects in North
Carolina

Site Information and
Performance Standard Stratification

Notes
1. Users input values that are highlighted based on restoration potential
2. Users select values from a pull-down menu
3. Leave values blank for field values that were not measured

Project Name:
Reach ID:
Restoration Potential:
Existing Stream Type:

FUNCTIONAL LIFT SUMMARY

Proposed Stream Type:
Region:
Drainage Area (sqmi):
Proposed Bed Material:
Existing Stream Length (ft):
Proposed Stream Length (ft):

Exisiting Condition Score (ECS)
Proposed Condition Score (PCS)
Functional Lift Score
Percent Condition Lift
Existing Stream Length (ft)
Proposed Stream Length (ft)

Stream Slope (%):
Flow Type:
River Basin:
Stream Temperature:
Data Collection Season:

Additional Stream Length (ft)
Existing Stream Functional Foot Score (FFS)
Proposed Stream Functional Foot Score (FFS)
Proposed FFS - Existing FFS
Functional Lift (%)

BMP FUNCTIONAL LIFT SUMMARY
Existing BMP Functional Feet Score (FFS)
Proposed BMP Functional Feet Score (FFS)
Proposed BMP FFS - Existing BMP FFS
Functional Lift (%)

FUNCTIONAL FEET (FF) SUMMARY
Existing Stream FFS + Existing BMP FFS
Proposed Stream FFS + Proposed BMP FFS
Total Proposed FFS - Total Existing FFS
Functional Lift (%)

WARNING: Sufficient data are not provided.

Riparian Soil Texture:

FUNCTION BASED PARAMETERS SUMMARY
Functional Category
Hydrology
Hydraulics

Geomorphology

Physicochemical

Biology

0
0
0

Function-Based Parameters
Catchment Hydrology
Reach Runoff
Floodplain Connectivity
Large Woody Debris
Lateral Stability
Riparian Vegetation
Bed Material
Bed Form Diversity
Sinuosity
Temperature
Bacteria
Organic Matter
Nitrogen
Phosphorus
Macros
Fish

Existing Parameter

FUNCTIONAL CATEGORY REPORT CARD
Proposed Parameter

Functional Category
Hydrology
Hydraulics

Geomorphology

Physicochemical
Biology

ECS

PCS

Functional Lift

EXISTING CONDITION ASSESSMENT
Functional Category
Hydrology

Hydraulics

Function-Based Parameters
Catchment Hydrology
Reach Runoff
Floodplain Connectivity
Large Woody Debris
Lateral Stability

Geomorphology

Riparian Vegetation

Bed Material Characterization
Bed Form Diversity
Sinuosity
Temperature
Bacteria
Physicochemical

Organic Carbon
Nitrogen
Phosphorus

Biology

Macros
Fish

Measurement Method
Curve Number
Curve Number
Concentrated Flow Points
Soil Compaction
Bank Height Ratio
Entrenchment Ratio
LWD Index
# Pieces
Erosion Rate (ft/yr)
Dominant BEHI/NBS
Percent Streambank Erosion (%)
Left Canopy Coverage (%)
Right Canopy Coverage (%)
Left Riparian Vegetation Width (ft)
Right Riparian Vegetation Width (ft)
Left Basal Area (sq.ft/acre)
Right Basal Area (sq.ft/acre)
Left Stem Density (stems/acre)
Right Stem Density (stems/acre)
Size Class Pebble Count Analyzer (p-value)
Pool Spacing Ratio
Pool Depth Ratio
Percent Riffle
Aggradation Ratio
Plan Form
Temperature (°F)
Fecal Coliform (Cfu/100 ml)
Leaf Litter Processing Rate
Percent Shredders
Monitoring (mg/L)
Monitoring (mg/L)
Biotic Index
EPT Taxa Present
North Carolina Index of Biotic Integrity

Roll Up Scoring
Field Value

Index Value

Parameter

Category

Category

Overall

Overall

PROPOSED CONDITION ASSESSMENT
Functional Category
Hydrology

Hydraulics

Function-Based Parameters
Catchment Hydrology
Reach Runoff
Floodplain Connectivity
Large Woody Debris
Lateral Stability

Geomorphology

Riparian Vegetation

Bed Material Characterization
Bed Form Diversity
Sinuosity
Temperature
Bacteria
Physicochemical

Organic Carbon
Nitrogen
Phosphorus

Biology

Macros
Fish

Measurement Method
Curve Number
Curve Number
Concentrated Flow Points
Soil Compaction
Bank Height Ratio
Entrenchment Ratio
LWD Index
# Pieces
Erosion Rate (ft/yr)
Dominant BEHI/NBS
Percent Streambank Erosion (%)
Left Canopy Coverage (%)
Right Canopy Coverage (%)
Left Riparian Vegetation Width (ft)
Right Riparian Vegetation Width (ft)
Left Basal Area (sq.ft/acre)
Right Basal Area (sq.ft/acre)
Left Stem Density (stems/acre)
Right Stem Density (stems/acre)
Size Class Pebble Count Analyzer (p-value)
Pool Spacing Ratio
Pool Depth Ratio
Percent Riffle
Bankfull WDR
Plan Form
Temperature (°F)
Fecal Coliform (Cfu/100 ml)
Leaf Litter Processing Rate
Percent Shredders
Monitoring (mg/L)
Monitoring (mg/L)
Biotic Index
EPT Taxa Present
North Carolina Index of Biotic Integrity

Roll Up Scoring
Field Value

Index Value

Parameter

Category

Category

Overall

Overall

BMP Routine
Site Information
BMP ID
Basin Area treated by BMP (Ac)
Effective Stream Length (ft)
Function-Based Parameters
Runoff
Temperature
Specific Conductivity
Nitrogen
Phosphorus
Function-Based Parameters
Runoff
Temperature
Specific Conductivity
Nitrogen
Phosphorus

BMP 1
Existing Condition Assessment
Measurement Method
Field Value
Impervious Cover (%)
Temperature (°F)
Specific Conductivity (uS/cm at 25°C)
Falls Lake Nutrient Tool (mg/L)
Falls Lake Nutrient Tool (mg/L)
Proposed Condition Assessment
Measurement Method
Field Value
Impervious Cover (%)
Temperature (°F)
Specific Conductivity (uS/cm at 25°C)
Falls Lake Nutrient Tool (mg/L)
Falls Lake Nutrient Tool (mg/L)
Results

Index Value

Index Value

BMP Existing Score
BMP Proposed Score
Existing BMP Functional Foot Score
Proposed BMP Functional Foot Score
Proposed FFS - Existing FFS
Site Information
BMP ID
Basin Area treated by BMP (Ac)
Effective Stream Length (ft)
Function-Based Parameters
Runoff
Temperature
Specific Conductivity
Nitrogen
Phosphorus
Function-Based Parameters
Runoff
Temperature
Specific Conductivity
Nitrogen
Phosphorus

BMP 2
Existing Condition Assessment
Measurement Method
Field Value
Impervious Cover (%)
Temperature (°F)
Specific Conductivity (uS/cm at 25°C)
Falls Lake Nutrient Tool (mg/L)
Falls Lake Nutrient Tool (mg/L)
Proposed Condition Assessment
Measurement Method
Field Value
Impervious Cover (%)
Temperature (°F)
Specific Conductivity (uS/cm at 25°C)
Falls Lake Nutrient Tool (mg/L)
Falls Lake Nutrient Tool (mg/L)
Results

BMP Existing Score
BMP Proposed Score
Existing BMP Functional Foot Score
Proposed BMP Functional Foot Score
Proposed FFS - Existing FFS

Index Value

Index Value

Site Information
BMP ID
Basin Area treated by BMP (Ac)
Effective Stream Length (ft)
Function-Based Parameters
Runoff
Temperature
Specific Conductivity
Nitrogen
Phosphorus
Function-Based Parameters
Runoff
Temperature
Specific Conductivity
Nitrogen
Phosphorus

BMP 3
Existing Condition Assessment
Measurement Method
Field Value
Impervious Cover (%)
Temperature (°F)
Specific Conductivity (uS/cm at 25°C)
Falls Lake Nutrient Tool (mg/L)
Falls Lake Nutrient Tool (mg/L)
Proposed Condition Assessment
Measurement Method
Field Value
Impervious Cover (%)
Temperature (°F)
Specific Conductivity (uS/cm at 25°C)
Falls Lake Nutrient Tool (mg/L)
Falls Lake Nutrient Tool (mg/L)
Results

BMP Existing Score
BMP Proposed Score
Existing BMP Functional Foot Score
Proposed BMP Functional Foot Score
Proposed FFS - Existing FFS

Index Value

Index Value

Appendix 12.14. Indices of the Worksheets for
Wetland Adverse Impacts

Appendix 12.14. Indices of t he Worksheets for Wetland Adverse Impacts

Index 1. Wetland Function/Condition (WFC) Index - *Qualitative Worksheet Only

WFC Index
1.00
0 .90
0 .80
0 .70
0 .60
0 .50
0.40

0 .50

0 .30
0 .20
0 .10
0 .00

~'~

~..._e

oe~

~o

Index 2. Wetland Impact Index

Impact Index
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

1.00

1.00
0.95

1.00

0.60

Index 3. Wetland Impact Duration Index

Duration Index
1.00
0.90
0.80
0.70
0.60
0.50
0.50

0.40
0.30
0.20
0.10
0.00

Index 4 . Wetland Impact Temporal Index

Temporal Index
1.10
1.08
1.06
1.04
1.02
1.00
0.98
0.96
0.94
0.92

0.98

Appendix 12.15. Indices of the Worksheets for
Stream Adverse Impacts

12.1 5. Indices of t he Worksheets for Stream Adverse Impacts
Index 1. Stream Function/Condition (SFC) Index - *Qualitative Worksheet Only

SFC Index
1.00
0.90
0.80
0.70
0.60
0.50
0.40

0.50

0.30
0.20
0.10
0.00
~0
~0<.;
~o

~,tf'

o~

\)

Index 2. Stream Impact Index

Impact Index
1.00
0.90
0.80

1.00
0.90

0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0.60

Index 3. Stream Impact Duration Index

Duration Index
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0.50

Index 4 . Stream Impact Temporal Index

Temporal Index

Appendix 12.16. Indices of the Quantitative
Worksheets for Wetland Mitigation

Appendix 12.16. Indices of the Quantitative Worksheets for Wetland Mitigation

Index 1. Watershed Approach Index

Watershed Index
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Index 2. Upland Buffer Index

Upland Buffer Index
1.00

0.90

0.80

0.70

0.60

o.so
o.so
0.40

0.30

0.20

0.10

0.00
100 foot
wide
forested
buffer,
>7S% of
wetland
boundary

SO foot wide
forested
buffer,
>7S%of
wetland
boundary

100 foot
wide
forested
buffer,
S1-7S% of
wetland
boundary

SO foot wide
forested
buffer,
S1-7S% of
wetland
boundary

100 foot
wide
forested
buffer,
26-SO% of
wetland
boundary

SO foot wide
forested
buffer,
26-SO% of
wetland
boundary

100foot
wide
forested
buffer,
10-2S% of
wetland
boundary

SO foot wide
forested
buffer,
10-2S% of
wetland
boundary

lOOfoot
wide
forested
buffer,
<10%of
wetland
boundary

SO foot wide No forested
forested
buffer
buffer,
<10%of
wetland
boundary

Appendix 12.17. Indices of the Quantitative
Worksheets for Stream Mitigation

Appendix 12.17. Indices of the Quantitative Worksheets for Stream Mitigation
Index 1. Watershed Approach Index

Watershed Index
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
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