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MVP Southgate Introduction 

Comprehensive Stream and Wetland Monitoring, 
Restoration, and Mitigation Framework 1-1 Mountain Valley 

1.0 Introduction 

Mountain Valley Pipeline, LLC (Mountain Valley) is seeking an Individual Permit (IP) for the MVP 
Southgate Amendment Project (the Project) from the United States Army Corps of Engineers (USACE) 
Norfolk and Wilmington Districts to conduct regulated activities in navigable waters under Section 10 of 
the Rivers and Harbors Act of 1899 and for the discharge of dredged and fill material into “Waters of the 
United States” (WOTUS) under Section 404 of the Clean Water Act (CWA). Mountain Valley is also 
seeking CWA Section 401 Water Quality Certifications from the Virginia Department of Environmental 
Quality (VDEQ) and the North Carolina Department of Environmental Quality (NCDEQ) for portions of the 
Project within their respective jurisdictions.  

Although the application contains extensive stream and wetland monitoring, restoration, and mitigation 
measures, Mountain Valley is taking the utmost care of aquatic resources by providing additional 
mitigation requirements to improve the Project’s approach to stream and wetland monitoring, restoration, 
and mitigation. A significant set of additional voluntary measures were developed as a result of that 
review and further consultation with USACE, VDEQ and NCDEQ. This Comprehensive Stream and 
Wetland Monitoring, Restoration and Mitigation Framework (Mitigation Framework) does not replace the 
mitigation that is required for permanent fill but is a voluntary proffered supplement for temporary impacts 
associated with the Project.  

The primary purpose of this document is to consolidate the Project’s proposed stream and wetland 
monitoring, restoration, and mitigation measures into a comprehensive framework and to outline a 
systematic approach to verifying that the impacts to jurisdictional aquatic resources, both wetlands and 
streams, associated with the construction of the Project are appropriately mitigated.  

Although this document is focused on long-term restoration, it starts with the understanding that the 
foundation for successful restoration is laid before restoration activities begin. Accordingly, the Mitigation 
Framework lays out a methodical approach to preparing for crossings and other activities that involve 
temporary aquatic impacts, including by gathering baseline information to guide restoration decisions; 
preparing site-specific construction and restoration workplans for joint review by construction crews, 
environmental inspectors, other involved parties to facilitate consistent compliance with the expectations; 
ensuring construction crews and inspectors are well-trained in environmental compliance, in addition to 
their specific jobs; and documenting comprehensive pre-construction inspections to ensure that the 
conditions, equipment, and plans are right for successful construction and restoration. 

Next, the Mitigation Framework assumes the prospects for achieving successful restoration are greatly 
increased if impacts to a stream or wetland are minimized in the first instance. Furthermore, this 
document outlines a system of enhanced oversight, monitoring, and documentation during construction, 
including through the onsite presence of environmental inspectors, to ensure faithful compliance with the 
workplan and regulatory requirements that are designed to minimize adverse effects to water quality. 
Moreover, every person involved in the activity, including the inspectors, foreman, and equipment 
operators, are trained on these requirements and given the duty to immediately stop work if they witness 
non-compliance or conditions that create a potential for unanticipated impacts to stream or wetland 
resources. Lastly, Mountain Valley believes that measures that minimize the duration of post-construction 
effects to streams and wetlands also set restoration on the quickest path to success. Accordingly, 
consistent adherence to the restoration workplans, as monitored and verified by environmental 
inspectors, will ensure that stream substrate and wetland soils are correctly restored to pre-construction 
contours. Doing so minimizes the magnitude and duration of post-construction effects to water quality, 
such as sedimentation and turbidity, when flow is restored to a resource. 
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This Mitigation Framework incorporates the following elements, each of which is attached hereto, to meet 
these objectives described above:  

A. Baseline Assessment Plan

B. Restoration Work Plan

C. Performance Standards

D. Monitoring Plan

E. Maintenance & Adaptive Management Plan

F. Supplemental Credit Determination Methodology

The Baseline Assessment Plan (Appendix A) identifies metrics for each stream and wetland. Those 
metrics are tracked and utilized in the other elements of the Mitigation Framework. For example, the 
stream survey information collected under the Baseline Assessment Plan is used to restore streams 
under the Restoration Work Plan (Appendix B). The information is then used to define the restoration 
success criteria in the Performance Standards (Appendix C) which, in turn, are monitored under the 
Monitoring Plan (Appendix D). If restoration is not proceeding as intended, the survey information will 
inform the measures to be taken under the Maintenance & Adaptive Management Plan (Appendix E). 
Additionally, mitigation for temporal impacts is discussed in the Supplemental Credit Determination 
Methodology (Appendix F). The relationships between the metrics are summarized in the Mitigation 
Framework Process Summary table on the following page. The numbering system in the table is 
consistent through each plan element to show the metrics’ relationships through the restoration process. 
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MVP Southgate Amendment Project – Baseline Assessment Plan, Restoration Work Plan, Performance Standards, Monitoring Plan, and Maintenance & Adaptive Management Plan Process Summary 

A. Baseline Assessment
B. Restoration Work
Plan C. Performance Standards D. Monitoring Plan

E. Maintenance & Adaptive
Management Plan

F. Supplemental Credit Determination
Methodology (Temporary Impacts)

Metric Source 
(Annually for 3 years 
post restoration) 

Wetlands - Attributes1 

Cowardin Classification 

Project Delineation Report 
and related Preliminary 
Jurisdictional Determination 

Table 3 in IP Application 

Varies by location in 
right-of-way (ROW). 

Construction procedures to 
support reestablishment of 
palustrine emergent (PEM) 
characteristics. 

Where required, hand 
plantings in accordance with 
mitigation requirements. 

Temporary impacted wetlands will progress 
to a PEM system at maturity. Where required, 
bare-root saplings will be planted with a 
required success rate of 400/acre with a 
required success rate of 75% at year 3. 

Wetland Determination Forms to be 
completed per each monitoring 
event. Where required, stems per 
acre to be counted in years 1 and 2, 
and if not met in year 2, at year 3. 

For all: 
(a) Check soil fertility, pH, organic
matter percentage, and density.
(b) Correct any issues found in (a)
and then replant/reseed during 
appropriate timeframe. 
(c) Or if no issues found - then
replant/reseed during appropriate
timeframe.
(d) If not achieved on or before
year 3, will require agency
coordination (subject to the
approval of the USACE, VADEQ,
NCDEQ).

In VA, 
The Unified Stream methodology (USM) forms will 
be used to calculate temporal impacts at a standard 
3% per year. 

In NC, 
Temporary wetland impacts associated with pipeline 
installation: PEM wetland vegetation is expected to 
return within one full growing season. To conservatively 
compensate for any lingering temporal loss following 
restoration of the wetland crossing, an additional two 
years of compensatory mitigation will be provided (6% 
total). 

Temporary wetland impacts associated with temporary 
fill placement: The duration of the assumed construction 
impact will extend from the date of the installation of the 
temporary fill until the date it is removed, plus an 
additional two years to remain consistent with the pipeline 
temporary impacts. 

No additional compensatory mitigation is proposed for 
restoration of palustrine scrub-shrub (PSS) or PFO 
vegetation because, as discussed in applicable sections, 
compensatory mitigation has already been provided for 
those conversion impacts. 

Wetland Area 
Project Delineation Report 
and related Preliminary 
Jurisdictional Determination 

Existing topographical 
surveys and field 
delineations. 

Restored wetland area shall be greater than or 
equal to the original wetland area. 

Delineated and survey 
located to compare to pre-
crossing area. 

Evaluate wetland area, including 
Regrade/reseed if necessary; if not 
achieved on or before year 3, will require 
agency coordination (USACE, VADEQ, 
NCDEQ). 

Topographical Survey 
Existing topographical surveys 
and field delineations 

Existing topographical 
surveys and field 
delineations. 

Return as close as practicable to the 
preconstruction contours to maintain 
original wetland hydrology. 

Delineated and survey located to 
compare to pre- crossing area. 

Evaluate wetland area; regrade/reseed if 
necessary. 

Dominant Vegetation 
Vegetation Strata - 
Wetland Determination 
Data Forms 

Restoring upper 12 inches of 
pre-segregated topsoil with 
wetland seedbank; seeding if 
necessary. 

Meets one or more of the hydrophytic vegetation 
indicators per the 1987 Corps of Engineers 
Wetlands Delineation Manual2. 

 
Vegetation Strata - Wetland 
Determination Data Forms. See Cowardin Classification section. 

Invasive Plant Species Cover 
Vegetation Strata - 
Wetland Determination 
Data Forms 

Manual removal or 
herbicide (with 
required approval) of 
invasive plant species. 

Less than 5% coverage of invasive species or 
consistent with invasive species population 
density immediately adjacent to the restored 
resource. 

Vegetation Strata - Wetland 
Determination Data Forms. 

Determine if invasives recolonized 
from adjacent area or introduced. 

Remove with herbicides, if approved, 
or mechanical/hand weeding. 

1 Studies are limited to the Project’s limits of disturbance and only reflects current conditions at the time of the study. Results can be affected by weather and other external environmental factors. 
2 USACE 1987 Wetland Delineation Manual (Environmental Laboratory, 1987) and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern Mountains and Piedmont Region Version 2.0 (USACE, 2012) 
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Native (non-invasive) Vegetation 
Coverage 

 
 
Vegetation Strata - 
Wetland Determination 
Data Forms 

 
Restoring upper 12 inches of 
pre-segregated topsoil with 
wetland seedbank; seeding if 
necessary. 

 
 
Plant coverage shall be at least 70% unless 
shrub and/or canopy/crown coverage is at 
least 30%. 

 

 
Vegetation Strata - Wetland 
Determination Data Forms. 

 
 
 
Same applicable sections. 

 
A. Baseline Assessment 

 
B. Restoration Work 
Plan 

 
C. Performance Standards 

 
D. Monitoring Plan 

 
E. Maintenance & Adaptive 
Management Plan 

 
F. Supplemental Credit Determination 
Methodology (Temporary Impacts) 

Metric Source 
  (Annually for 3 years 

post restoration) 
  

 

Hydric Soils 
Hydric Soil Indicators - 
Wetland Determination 
Data Forms 

Restoring upper 12 inches of 
pre-segregated topsoil. 

Presence of positive indicators of hydric soil 
formation per the 1987 Corps of Engineers 
Wetlands Delineation Manual and regional 
supplement. 

Hydric Soil Indicators - Wetland 
Determination DataForms. 

If positive indicators of hydric soils cannot 
be identified on or before year 3, subject 
agency coordination (USACE, VADEQ, 
NCDEQ). 

N/A 

Hydrology Indicators 
Wetland Hydrology 
Indicators - Wetland 
Determination Data Forms 

Re-establishing original 
surface hydrology and 
contours to maintain 

overland flow patterns. 

Presence of one primary hydrology 
indicator or the presence of two 
secondary hydrologic indicators as listed 
on the Wetland Determination Data 
Forms. 

Wetland Hydrology Indicators 
- Wetland Determination Data Forms. 

Check precipitation data for drought 
indices. If it is determined that drought 
conditions are present, additional actions 
are not required. If drought conditions do 
not exist, the following measures will be 
considered: regrading, redirecting 
overland flow and/or installing 
groundwater monitoring wells. If efforts 
to restore hydrology are not achieved on 
or before year 3, agency coordination 
(USACE, VADEQ, NCDEQ) is 
required. 

Bulk Density N/A 

Standard decompaction 
practices (disking, plowing, 
cultivating, tilling, or 
incorporation of organic matter 
into the topsoil horizon). 

N/A N/A 

If standard decompaction practices have 
not sufficiently de-compacted the soil, 
then bulk density testing may be 
completed for the topsoil. 

 

 
Wetlands - Resource Valuation 
 

Visual Assessment Documentation Field Photographs N/A Utilized for visual comparison. Repeat field photographs per protocol. Utilize for visual comparison.  

 

NC WAM – Wetland Assessment 
Method (NC Only) 

Wetland Functional 
Assessment Summary. N/A Meet the initial rating and function. 

WAM Field Assessment to be 
completed after each monitoring 
event. 

Develop adaptive management based on 
ratings and function. N/A 
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A. Baseline Assessment B. Restoration Work
Plan

C. Performance Standards D. Monitoring Plan E. Maintenance & Adaptive
Management Plan

F. Supplemental Credit Determination
Methodology (Temporary Impacts)

Metric Source (Annually for 3 years 
post restoration) 

Streams - Attributes3 
Stream Survey 

Stream Cross-Section Area 
(including pool-to-pool spacing, 
max pool depth, average riffle 
slope, average reach slope, 
pebble count). 

Longitudinal surveys of field 
conditions, cross-section 
analysis, and in-stream 
surveys 

Restoring segregated native 
stream substrate. 

Restoring according to pre-
crossing cross-sectional and 
longitudinal profiles, cross-
sections and visual assessments. 

Stream Cross-Sectional Area: 
• No increase or decrease of >25% of

baseline, unless consistent with
upstream and downstream channel
(Perennial only).

• Restored to stable configuration
(Ephemeral and Intermittent).

• Pool-to-Pool Spacing: No increase or
decrease of >25% of baseline pool-to-
pool range.

• Max Pool Depth: No increase or
decrease of >50% of baseline
(Perennial only); restored to
stable configuration (Ephemeral
and Intermittent).

• Average Reach Slope: No increase or
decrease >10%.

• Average Riffle Slope: No increase or
decrease >10%.

• Pebble Count: Maintain Category.

Longitudinal surveys of field 
conditions, cross-section analysis 
(one point), and in-stream surveys. 
Longitudinal and cross-section 
surveys will be completed for the first 
year only unless conditions indicate 
additional surveys are required. 

Supplement for Impaired Waters: 
Quarterly monitoring by biologist. 
A modified USEPA RBP Physical 
Characterization/Water Quality 
Field Data Sheet and modified 
Habitat Assessment Field Data 
Sheet will be completed for each 
event. Photographs will be taken 
facing both upstream and 
downstream at the following points: 
downstream edge of ROW, center of 
ROW, and upstream edge of ROW. 
Additionally, photos will be taken 
of both the left descending and right 
descending banks. 

For all: 
(1) If monitoring indicates that
success criteria issues are caused by
deficiencies in adjacent ROW -
correct issue.
(2) If caused by offsite watershed
changes (outside of Mountain
Valley’s control) - propose site-
specific stabilization plan to
USACE, VADEQ, NCDEQ and
implement if approved.
(3) Pursue potential Credits/ILF
(subject to the approval of the
USACE, VADEQ, NCDEQ).

In VA, 
The Unified Stream methodology (USM) forms will be 
used to calculate temporal impacts at a standard 3% per 
year. 

In NC, 
Temporary wetland impacts associated with pipeline 
installation: PEM wetland vegetation is expected to 
return within one full growing season. To conservatively 
compensate for any lingering temporal loss following 
restoration of the wetland crossing, an additional two 
years of compensatory mitigation will be provided (6% 
total). 

Temporary wetland impacts associated with temporary 
fill placement: The duration of the assumed construction 
impact will extend from the date of the installation of the 
temporary fill until the date it is removed, plus an 
additional two years to remain consistent with the 
pipeline temporary impacts. 

No additional compensatory mitigation is proposed for 
restoration of palustrine scrub-shrub (PSS) or PFO 
vegetation because, as discussed in applicable section s, 
compensatory mitigation has already been provided for 
those conversion impacts. 

Stream Vegetation Visual Assessment; See 
applicable sections. 

Reseeding as per FERC, and 
state requirements; where 
required, hand planting in site-
specific locations, with 
landowner approval. 

Monitor for a stable 70% herbaceous vegetative 
cover of the riparian buffer and 75% survival of 
woody stems (where required). 

Supplement for impaired waters: Monitor 
for a stable 80% herbaceous vegetative 
cover of the riparian buffer and 75% 
survival of woody stems. 

Less than 5% coverage of invasive species or 
consistent with invasive species population 
density immediately adjacent to the restored 
resource. 

Visual assessment and photo 
collection. 
Supplement for Impaired Waters: 
Refer to applicable sections. 

(1) Check soil fertility, pH, organic
matter percentage, and density.
(2) Correct any issues and then
reseed and/or replant.
(3) If no issues found,
replant/reseed.

Coordinate with the agencies to 
determine if the riparian area is 
detrimental to the resource restoration and 
if additional mitigation credits or 
appropriate ILF contributions are 
required. 

3 Studies are limited to the Project’s limits of disturbance (LOD) and only reflects current conditions at the time of the study. Results can be affected by weather and other external environmental factors. 
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A. Baseline Assessment B. Restoration Work 
Plan C. Performance Standards D. Monitoring Plan E. Maintenance & Adaptive 

Management Plan 
F. Supplemental Credit Determination 
Methodology (Temporary Impacts) 

Metric Source 
  (Annually for 3 years 

post restoration) 
  

Streams – Attributes  

 

Field water quality 

Dissolved Oxygen 

Field Assessment using YSI 
water quality meter or similar 

Removing instream 
diversions to restore stream 
flow to channel. 

Meet the baseline conditions or the 
minimum state water quality standards. 

Field Assessment using YSI water 
quality meter or similar. 

Consult with agencies (USACE, 
VDEQ, NCDEQ) to address 
differences, if any, as 
watershed/time of year and 
precipitation will change many of 
these measurements. Adaptive 
management actions may include: 
 

(a) additional monitoring (to see if 
the changes are just temporal), 
(b) additional plantings (where 

required), 
(c) adding woody debris, 

) implementing stream structural 
changes, 
(e) translocating benthic 
macroinvertebrates with Habitubes 
(if appropriate), and/or 
(f) the purchase of additional credits 
or ILF contributions. 

 

Specific conductivity 
Specific Conductivity: Within range of 0-1,500 
µs/cm (typical range of freshwater resources in 
the ecoregion) 

N/A 

pH Meet the baseline conditions or the minimum 
state water quality standards. 

 

 

Rapid Bioassessment Protocol (RBP) 

Field Assessment in accordance 
with Environmental Protection 
Agency (USEPA) Rapid 
Bioassessment Protocol (RBP) 
data collection forms Restoring segregated native 

stream substrate. 
 
Restoring according to pre-
crossing cross-sectional and 
longitudinal profiles, cross-
sections, and visual assessments. 

Starting with 1st year post construction, 
continued or maintained scores during 
Monitoring Period. 

Field Assessment using USEPA 
RBP data collection forms. 
 
Supplement for Impaired Waters: 
Refer to applicable sections. 

  

 

Benthic Macroinvertebrates Field Assessment using USEPA 
RBP data collection forms 

Field Assessment using USEPA RBP data 
collection forms. 

Field Assessment using USEPA 
RBP data collection forms. 
Supplement for Impaired Waters: 
Refer to applicable sections. 
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A. Baseline Assessment B. Restoration Work
Plan C. Performance Standards D. Monitoring Plan E. Maintenance & Adaptive

Management Plan
F. Supplemental Credit Determination
Methodology (Temporary Impacts)

Metric Source 
(Annually for 3 years 
post restoration) 

Streams – Resource Valuation 
Visual Assessment 
Documentation 

Field Pictures Photo-document crossing and 
restoration. 

Utilized for visual comparison. Repeat Field Pictures per protocol. 

Supplement for Impaired Waters: 
Refer to applicable sections. 

Utilized for visual comparison. 

USM – VA Unified Stream Methodology Field Assessment to assign a 
Reach Conditions Index 

Restoring segregated native 
stream substrate. 

Restoring according to pre-
crossing cross-sectional and 
longitudinal profiles, cross-
sections, and visual 
assessments. 

Reseeding as required. 

Relevant elements of USM covered by 
sections applicable sections. 

Relevant elements of USM covered 
by applicable sections. 

As appropriate, Mountain Valley and 
the applicable agencies may use the 
data summarized in the baseline USM 
assessment in the adaptive management 
decision-making process. 

Preconstruction USM scores used to calculate temporal loss 
mitigation. 

NC SAM – Stream Assessment Method Overall Function Class Rating 
Summary 

Restoring segregated native 
stream substrate. 

Restoring according to pre-
crossing cross-sectional and 
longitudinal profiles, cross-
sections, and visual 
assessments. 

Reseeding as required. 

Relevant elements of SAM covered by applicable 
sections. 

Relevant elements of SAM covered by 
applicable sections. 

As appropriate, Mountain Valley and the 
applicable agencies may use the data 
summarized in the baseline NC SAM 
assessment in the adaptive management 
decision-making process. 

Preconstruction NC SAM scores used to calculate temporal 
loss mitigation. 
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3.0 Restoration Work Plan 

The Restoration Work Plan (Appendix B) provides a comprehensive picture of the stream and wetland 
construction and restoration procedures to be employed on the Project. The Restoration Work Plan 
serves two purposes. First, it consolidates various existing construction and restoration procedures, as 
well as enhanced restoration procedures developed for the Mitigation Framework, into one document. 
Second, it outlines how the elements of the Mitigation Framework will be implemented in the field during 
the post-construction restoration of temporarily impacted streams and wetlands.  

The Project is subject to rigorous impact restoration requirements imposed by federal and state agencies 
acting within their respective jurisdictions, which are consolidated in the Restoration Work Plan. As 
detailed in the Federal Energy Regulatory Commission (FERC) Final Environmental Impact Statement 
(FEIS) issued in February 2020, Environmental Assessment issued on October 3, 2025, and Order 
Amending Certificate issued December 18, 2025. Mountain Valley agreed to adopt the FERC’s general 
construction, restoration, and operational mitigation measures outlined in the FERC Upland Erosion 
Control, Revegetation and Maintenance Plan and the FERC Wetland and Waterbody Construction and 
Mitigation Procedures. Project construction activities also must adhere to state requirements for pipeline 
construction/land disturbing activities. In Virginia, Project construction must comply with Mountain 
Valley’s Standards and Specifications and site-specific Erosion and Sediment Control Plans (ESCPs).  In 
North Carolina, the Project’s stormwater discharges are regulated through site-specific ESCPs approved 
by the NCDEQ.   

In addition to consolidating the restoration requirements noted above, the Restoration Work Plan 
documents how the site-specific data gathered through the Baseline Assessment Plan will be used by 
environmental work crews in the field to restore the impacted resources. It further explains how the post-
construction restoration activities will foster attainment of the performance standards prescribed for 
restored streams and wetlands.
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4.0 Performance Standards 

Immediately after construction, temporarily impacted streams and wetlands will be restored, and restored 
resources will be monitored and maintained based on established performance standards. Performance 
standards are a defined set of measurable goals for restored streams and wetlands that can be evaluated 
through post-restoration monitoring. The performance standards utilized here are based on mitigation 
guidance developed by the respective USACE districts. If a restored resource is not meeting one or more 
performance standards during the monitoring period, targeted maintenance and/or adaptive management 
actions will be taken in accordance with the Maintenance & Adaptive Management Plan. Restoration of a 
stream or wetland will be considered successful when post-restoration monitoring demonstrates that the 
resource has met relevant performance standards.  

Performance Standards for assessing the successful restoration of stream and wetland impacts are 
documented in Appendix C.
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5.0 Monitoring Plan 

Mountain Valley will conduct post-restoration monitoring of each restored stream and wetland in 
accordance with the Monitoring Plan in Appendix D. The Monitoring Plan is designed to ensure that all 
necessary data are collected to evaluate whether restored resources are meeting the defined 
performance standards. If the performance standards are not being met, data collected under the 
Monitoring Plan also will be used to determine what Maintenance & Adaptive Management Plan actions 
should be implemented to achieve a successful restoration. It is anticipated that the monitoring period will 
last up to three years unless relevant performance standards have been met sooner and the agencies 
agree that restoration has been achieved. If the relevant performance standards at a particular monitored 
site have not been met after three years, a plan for corrective actions, which may include continued 
monitoring, will be submitted to the relevant agencies for approval.  

To maintain clear communication with the agencies, Mountain Valley will submit annual monitoring 
reports to the appropriate USACE district and the relevant state agency, VDEQ, or NCDEQ, that address 
the previous year’s monitoring activities. Each annual report will include:  

• All data collected for each restored stream and wetland site in accordance with the 
Monitoring Plan;  

• Any findings that warrant action under the Maintenance & Adaptive Management Plan 
and, if necessary, a corrective action plan based on those findings; and  

• Recommended determination of whether each monitored site has achieved the 
applicable performance standards or if additional monitoring is required.
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e. Measure the length of the particle’s B-axis in millimeters.  Each crew is supplied 
with a gravelometer to aid in the identification of the B-axis.  

f. Continue until 10 particles from 10 different cross-sections (transects) have been 
measured in proportion to the bed features of the reach.  

6. (Field) Document stream reach conditions in addition to downstream and upstream conditions 
with photographs.  See table (Table 3) for prescribed location and quantity of photographs, 
dependent upon stream width.   

7. (Office) Upon completion of field survey, materials should be copied, and the originals should be 
placed in the project’s main file.  Photographs should be uploaded on to the server and identified.  
Information regarding longitudinal profile and cross-sections will be entered into CADD software 
and RiverMorph. A report should be developed including mapping that identifies each channel 
(stream) reach type and information supporting this designation, which may include photographs 
and measurements taken in the field.  

8. (Office) The survey data collected will be summarized into the following metrics for comparison to 
performance standards in future monitoring events:  

a. Stream cross-sectional area. The survey data will be used to compute the area of 
each cross-section from the substrate surface to a plane that coincides with the 
lowest significant change in bank slope. This plane elevation will be utilized in all 
future monitoring events for each particular cross-section.  

b. Pool-to-pool spacing. Will be determined from the longitudinal survey.  

c. Max. pool depth. Will be determined from the cross-sectional survey.  

d. Average riffle slope. Will be determined from the longitudinal survey.  

e. Average reach slope. Will be determined from the longitudinal survey.  

f. Median particle size (D50).  Will be determined by the results of the pebble count 
showing the D50 or median of the dataset.   

Please note that Mountain Valley’s environmental inspection team will conduct a detailed inspection of 
every aquatic resource immediately prior to the start of construction. As part of those inspections, data 
collected from the pre-crossing longitudinal surveys, cross-sections, and photographs will be evaluated to 
determine if there has been a substantial shift in the streambed morphology at each of the crossings 
between the date the preliminary survey was conducted and the date of the crossing. Evaluations may 
include, but are not limited to, the assessment of potential changes to elevations in riffles and to top of 
riffle locations. In the event a substantial shift in streambed morphology is noted during a pre-construction 
inspection, the environmental inspection team will delay construction of the crossing until a revised 
longitudinal profile survey and cross section can be prepared.  

2.1.2 Riffle-Pool Complex Identification 
Diagnostic features of Montgomery-Buffington channel types are shown in Table 1.  This classification 
system is fundamental to identifying riffle-pool complexes.   
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Table 1 – Diagnostic Features of Montgomery-Buffington Channel Types 

 Colluvial  Cascade  Bedrock  Step:pool  Plane-bed  Pool:riffle  Dune:ripple  

Typical bed 
material  Variable  Boulder  Rock  Cobbleboulder  Gravelcobble  Gravel  Sand  

Bedform 
pattern  Variable  Random  Irregular  Vertically 

oscillatory  Featureless  Laterally 
oscillatory  Multilayered  

Dominant 
roughness 
elements  

Grains  Grains, 
banks  

Boundaries  

(bed and 
banks)  

Bedforms  

(steps, pools), 
grains, barks  

Grains, 
banks  

Bedforms  

(bars, 
pools)  

grains,  

sinuosity, 
banks  

Sinuosity, 
bedforms 
(dunes, 
ripples,  

bars) grains, 
banks  

Dominant 
sediment 
sources  

Hillslope, 
debris 
flows  

Fluvial, 
hillslope,  

debris 
flows  

Fluvial, 
hillslope,  

debris 
flows  

Fluvial, 
hillslope,  

debris flows  

Fluvial, bank  

failure, 
debris flows  

Fluvial, 
bank  

failure  

Fluvial, 
bank failure  

Sediment 
storage 
elements  

Bed  

Lee and 
stoss 
sides of 
flow 
obstruction  

Pockets  Bedforms  Overbank  Overbank, 
bedforms  

Overbank, 
bedforms  

Typical 
confinement  Confined  Confined  Confined  Confined  Variable  Unconfined  Unconfined  

Typical pool 
spacing 
(channel 
widths)  

Unknown  <1  Variable  1 to 4  None  5 to 7  5 to 7  

 

In addition to the longitudinal profile, the reach will be visually inspected for potential riffle:pool complexes 
that are consistent with the Montgomery and Buffington definition of this feature (Exhibit B, Figure 1, 
Photo D).  Specifically, riffle:pool complexes are characterized by sinuous or meandering platforms that 
contain riffle, pools, and bars (Exhibit B, Figure 2(D) ) (Chartrand and Whiting, 2000).  Leopold et al. 
(1964) defined pool:riffle complexes as undulating beds that have defined sequences of bars, pools, and 
riffles or predictable sequences of these stream units.  Pools are topographical depressions within the 
channel, while bars are corresponding high points (Exhibit B, Figure 3(D)) (Montgomery and Buffington, 
1997).  In this channel type (self-formed pool:riffle channels), riffles will be spaced about every five to 
seven channel widths.  The exception to this may be channels that have large amounts of woody debris.  
These channels have low to moderate gradients (See Exhibit B, Figure 4) and are typically unconfined 
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2.2.1 Field Water Quality 
Water-quality data will be collected concurrently with the biological and physical data. Field water-quality 
parameters will include dissolved oxygen, specific conductivity, and pH. Field water-quality parameters 
will be collected both at the upstream edge of the pipeline LOD and the downstream edge of the pipeline 
LOD. Downstream edge LOD water-quality data will be collected. Stream flow (velocity and depth 
measurements) will also be documented at each crossing location, unless water flow is absent, is too low 
to obtain measurements, or presents high-flow (flooding) conditions that would endanger the survey crew 
or that would provide data indicative of high-flows rather than normal flows. USEPA Environmental 
Monitoring and Assessment Protocol (EMAP; Lazorchak et al., 1998) methods will be utilized for 
collecting stream-flow measurements.  

 Prior to the site visit, meters will be calibrated per the manufacturers’ specifications and calibration 
records will be retained. Probes will be inspected for potential wear, and membranes will be replaced, as 
necessary. Field data will be collected in an area with adequate depth and flow near mid-stream or in the 
thalweg.  

The data collected above will be summarized into the following metrics for comparison to performance 
standards in future monitoring events:  

1.  Dissolved oxygen  
2.  Specific conductivity  
3.  pH 

2.2.2 Rapid Bioassessment Protocol (RBP) 
For consistency between Virginia and North Carolina, Mountain Valley will utilize the widely accepted 
USEPA RBP data collection forms provided in Exhibit C (Data Forms) for both RBP scoring and benthic 
macroinvertebrate sampling. Habitat assessments will be completed as outlined in the USEPA RBP 
Manual (Barbour et al., 1999), with a modified reach length to be applied based on specific ROW crossing 
width.  The USEPA’s RBP stream physical characterization field sheets will be completed for each stream 
crossing. The results of the visual-based habitat assessment will be used to determine the quality of 
habitat for the overall aquatic community at each sampling location. Weather conditions prior to and 
during sample collection will also be noted. Sampling locations will be documented with Trimble GPS 
units or similar equipment, capable of sub-meter accuracy. Stream measurements and velocity data will 
be taken at a representative location within the sampling reach to calculate stream-flow data during each 
sampling event. These methods may also be found in Chapter 5 of the RBP Manual (Barbour, et al., 
1999). Field forms are included in Exhibit C. Stream-velocity readings will also be recorded to calculate 
stream flow during each benthic macroinvertebrate sampling event.  

Please note that, for streams without stream flow, a modified RBP will be completed, and the HGM 
assessment will need to be completed (Refer to Section 2.1.6).  The following categories related to 
stream flow are not recorded on the RBP form when the stream channel lacks flow:  

1. Epifaunal substrate/available cover,  

2. Velocity/depth regime,  

3. Channel flow status, and  

4. Frequency of riffles/or bends.  
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3.0 Quality Assurance/Quality Control (QA/QC) 

Field equipment will be inspected and calibrated at least weekly, prior to field crew deployment per the 
manufacturers’ specifications. A calibration log will be kept for each field water-quality meter utilized.  
Spare supplies, such as batteries/chargers, calibration fluid, tools, etc., will be carried by each field crew 
for emergency field repairs of equipment.  

 A field notebook will be maintained to document conditions encountered while samples are collected, 
including field observations, photographs taken, samples collected, and deviations from the sampling 
protocol. Appropriate field forms, as mentioned in previous sections, will be completed as required in the 
field and copied/filed upon return to the office.  

Benthic sample containers and lids will be labeled in the field with sample location/ID, sample type (i.e., 
kicknet/D-net), field crew initials, date and time of sample, project number, and sample preservative.  
Chain-of-custody (COC) forms will be generated and maintained with the benthic samples. The COC 
forms will contain information including project identification, laboratory name, sampler’s initials, method 
of sample shipment/transfer, sample numbers, date and time of sample collection, sample matrix, sample 
type (grab or composite), preservative used, analysis requested, turn-around time requested, date and 
time samples were relinquished, and signatures of the persons relinquishing and receiving samples.  

Benthic sample sorting, identification, and reporting will be conducted in accordance with the USEPA 
RBP. A third-party consultant will be contracted to perform the benthic sample sorting and identification.  

Manual data entry in spreadsheets and/or calculations performed will be subjected to a QA/QC review to 
ensure proper data transfer.
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4.0 Data Analysis and Reporting Procedures 

The raw data in the form of field data forms, photographs, and laboratory bench sheets for benthic 
macroinvertebrate identification will be provided to Mountain Valley by the field staff. Data will also be 
summarized in Excel spreadsheets for comparison and evaluation and for inclusion in a formal report to 
be provided to USACE, VDEQ, and NCDEQ. 
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EXHIBIT A – FIELD EQUIPMENT LIST 
 
 

Description 
 

 
Survey Instruments: 
 

• Laser Level Kit (each includes 2 sensors with brackets or Total Station) 
• Survey Rods (25 feet in 10ths and 100ths) 
• Tripods (aluminum) 
• Auto Levels (If Needed) 
• Narrow Blade Shovels (4-3/4 x 16) 
• Buckets with Bottoms 
• Sieve – 600 Micron 
• Water Buckets (for wet-sieving) 
• Long-Handled Sledge Hammers 
• ½ inch x 3 ft. Rebar (for cross-sections) 
• Sampling Jars 
• Wooden Stakes (3 feet long) 

 
 
Field Bags: 
 

• 300 ft. Measuring Tape (in 10ths & 100ths) 
• 100 ft. Measuring Tape (in 10ths & 100ths) 
• Small Sledge Hammer 
• Pocket Rod (in ft., 10ths & 100ths) 
• Rod Level 
• Metal Ruler (12 inch) 
• Line Level 
• Sand Gauge 
• Ballpoint Pens (for imprinting metal tags) 
• Permanent Markers 
• Rolls of Flagging 
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Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

STREAM NAME LOCATION

STATION #_________ RIVERMILE_________ STREAM CLASS

LAT ______________ LONG ______________ RIVER BASIN

STORET # AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE ________
TIME _________     AM     PM

REASON FOR SURVEY

WEATHER
CONDITIONS

Now

____%

storm (heavy rain)
rain (steady rain)

showers (intermittent)
%cloud cover
clear/sunny

Past 24
hours

____%

Has there been a heavy rain in the last 7 days?
 Yes  No

Air Temperature_____0 C

Other____________________________________ 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph)

STREAM
CHARACTERIZATION

Stream Subsystem
 Perennial  Intermittent  Tidal

Stream Origin
 Glacial  Spring-fed
 Non-glacial montane  Mixture of origins
 Swamp and bog  Other__________ 

Stream Type
 Coldwater  Warmwater

Catchment Area__________km2
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A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK)

WATERSHED
FEATURES

Predominant Surrounding Landuse
 Forest  Commercial
 Field/Pasture  Industrial
 Agricultural  Other _______________
 Residential

Local Watershed NPS Pollution
 No evidence  Some potential sources
 Obvious sources

Local Watershed Erosion
 None  Moderate  Heavy

RIPARIAN
VEGETATION
(18 meter buffer)

Indicate the dominant type and record the dominant species present
 Trees  Shrubs  Grasses  Herbaceous

dominant species present __________________________________________________

INSTREAM 
FEATURES

Estimated Reach Length _______m

Estimated Stream Width _______m

Sampling Reach Area _______m2

Area in km2 (m2x1000) _______km2

Estimated Stream Depth _______m

Surface Velocity _______m/sec
(at thalweg)

Canopy Cover
 Partly open  Partly shaded  Shaded

High Water Mark _______m

Proportion of Reach Represented by Stream
Morphology Types

 Riffle_______%  Run_______%
 Pool_______%

Channelized  Yes  No

Dam Present  Yes  No

LARGE WOODY 
DEBRIS

LWD _______m2

Density of LWD _______m2/km2 (LWD/ reach area)

AQUATIC
VEGETATION

Indicate the dominant type and record the dominant species present
 Rooted emergent  Rooted submergent  Rooted floating  Free floating
 Floating Algae  Attached Algae

dominant species present __________________________________________________

Portion of the reach with aquatic vegetation _____%

WATER QUALITY Temperature________0 C

Specific Conductance________

Dissolved Oxygen ________

pH ________

Turbidity ________

WQ Instrument Used _______________

Water Odors
 Normal/None  Sewage
 Petroleum  Chemical
 Fishy  Other________________

Water Surface Oils
 Slick  Sheen  Globs  Flecks
 None  Other_________________________

Turbidity (if not measured)
 Clear  Slightly turbid  Turbid
 Opaque  Stained  Other________

SEDIMENT/
SUBSTRATE

Odors
 Normal  Sewage  Petroleum
 Chemical  Anaerobic  None
 Other__________________________________

Oils
 Absent  Slight  Moderate  Profuse

Deposits
 Sludge  Sawdust  Paper fiber  Sand
 Relict shells  Other_________________

Looking at stones which are not deeply embedded,
are the undersides black in color?

 Yes  No

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate
Type

Diameter % Composition in
Sampling Reach

Substrate
Type

Characteristic % Composition in
Sampling Area

Bedrock Detritus sticks, wood, coarse plant
materials (CPOM)

Boulder > 256 mm (10")

Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic
(FPOM)

Gravel 2-64 mm (0.1"-2.5")

Sand 0.06-2mm (gritty) Marl grey, shell fragments

Silt 0.004-0.06 mm

Clay < 0.004 mm (slick)
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Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION

STATION #_________ RIVERMILE_________ STREAM CLASS

LAT ______________ LONG ______________ RIVER BASIN

STORET # AGENCY

INVESTIGATORS LOT NUMBER

FORM COMPLETED BY DATE   _______
TIME _______     AM     PM

REASON FOR SURVEY

HABITAT TYPES Indicate the percentage of each habitat type present
 Cobble_____%  Snags_____%  Vegetated Banks_____%  Sand_____%
 Submerged Macrophytes_____%  Other (                              )_____%

SAMPLE
COLLECTION

Gear used  D-frame  kick-net  Other _________________________

How were the samples collected?  wading  from bank  from boat

Indicate the number of jabs/kicks taken in each habitat type.
 Cobble_____  Snags_____  Vegetated Banks_____  Sand_____
 Submerged Macrophytes_____  Other (                              )_____

GENERAL
COMMENTS

QUALITATIVE LISTING  OF AQUATIC BIOTA
Indicate estimated abundance:   0 = Absent/Not Observed,  1 = Rare,  2 = Common,  3= Abundant,  4 =
Dominant

Periphyton 0 1 2 3 4 Slimes 0 1 2 3 4

Filamentous Algae 0 1 2 3 4 Macroinvertebrates 0 1 2 3 4

Macrophytes 0 1 2 3 4 Fish 0 1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed,  1 = Rare (1-3 organisms),  2 = Common (3-9

organisms), 3= Abundant (>10 organisms),  4 = Dominant (>50  organisms)

Porifera 0 1 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 0 1 2 3 4

Hydrozoa 0 1 2 3 4 Zygoptera 0 1 2 3 4 Ephemeroptera 0 1 2 3 4

Platyhelminthes 0 1 2 3 4 Hemiptera 0 1 2 3 4 Trichoptera 0 1 2 3 4

Turbellaria 0 1 2 3 4 Coleoptera 0 1 2 3 4 Other 0 1 2 3 4

Hirudinea 0 1 2 3 4 Lepidoptera 0 1 2 3 4

Oligochaeta 0 1 2 3 4 Sialidae 0 1 2 3 4

Isopoda 0 1 2 3 4 Corydalidae 0 1 2 3 4

Amphipoda 0 1 2 3 4 Tipulidae 0 1 2 3 4

Decapoda 0 1 2 3 4 Empididae 0 1 2 3 4

Gastropoda 0 1 2 3 4 Simuliidae 0 1 2 3 4

Bivalvia 0 1 2 3 4 Tabinidae 0 1 2 3 4

Culcidae 0 1 2 3 4
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Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 2 A-7

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION

STATION #__________ RIVERMILE__________ STREAM CLASS

LAT _______________ LONG _______________ RIVER BASIN

STORET # AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE   ________ 
TIME ________     AM     PM

REASON FOR SURVEY

P
ar

am
et

er
s 

to
 b

e 
ev

al
ua

te
d 

in
 s

am
pl

in
g 

re
ac

h

Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 70% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient).

40-70% mix of stable
habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale).

20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

2. Embeddedness
Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment.  Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are more
than 75% surrounded by
fine sediment.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

3. Velocity/Depth
Regime

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow). 
(Slow is < 0.3 m/s, deep is
> 0.5 m.)

Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower than
if missing other regimes).

Only 2 of the 4 habitat
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1 velocity/
depth regime (usually
slow-deep).

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

4. Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than 5% of the
bottom affected by
sediment deposition. 

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools. 

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% of the
bottom affected; sediment
deposits at obstructions, 
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due to
substantial sediment
deposition.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

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

Very little water in
channel and mostly
present as standing pools.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

6. Channel
Alteration 

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and
disrupted.  Instream
habitat greatly altered or
removed entirely.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

7. Frequency of
Riffles (or bends) 

Occurrence of riffles 
relatively frequent; ratio
of distance between riffles
divided by width of the
stream <7:1 (generally 5
to 7); variety of habitat is
key.  In streams where
riffles are continuous, 
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided by
the width of the stream is
between 7 to 15. 

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25. 

Generally all flat water or
shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.  

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

8. Bank Stability
(score each bank)

Note: determine left
or right side by
facing downstream.

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

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

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

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

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

9. Vegetative
Protection (score
each bank)

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

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

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

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 
5 centimeters or less in
average stubble height.

SCORE ___ (LB) Left Bank 10      9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10      9 8           7           6 5           4           3 2           1           0

10.  Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

Total Score __________

Last Updated 



Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION

STATION #__________ RIVERMILE__________ STREAM CLASS

LAT _______________ LONG _______________ RIVER BASIN

STORET # AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE  _________
TIME _________     AM     PM

REASON FOR SURVEY
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and
not transient).

30-50% mix of stable
habitat; well-suited for
full colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of newfall, but not
yet prepared for
colonization (may rate at
high end of scale).

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

2. Pool Substrate
Characterization

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.

Mixture of soft sand, mud,
or clay; mud may be
dominant; some root mats
and submerged vegetation
present.

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

Hard-pan clay or bedrock;
no root mat or vegetation.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

3. Pool Variability
Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.

Majority of pools large-
deep; very  few shallow.

Shallow pools much more
prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

4. Sediment
Deposition

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

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

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

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

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel substrate
is exposed.

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

Very little water in
channel and mostly
present as standing pools.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

Last Updated 



HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

A-10 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3 
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Habitat
Parameter

Condition Category

Optimal Suboptimal Marginal Poor

6. Channel
Alteration 

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas of
bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
 Instream habitat greatly
altered or removed
entirely.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

7. Channel
Sinuosity

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line. 
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas.  This
parameter is not easily
rated in these areas.)

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

The bends in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

Channel straight;
waterway has been
channelized for a long
distance.

SCORE   20     19     18     17     16 15    14     13    12    11 10      9       8       7       6 5     4     3     2     1     0

8. Bank Stability
(score each bank)

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

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

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

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

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

9. Vegetative
Protection (score
each bank)

Note: determine left
or right side by
facing downstream.

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

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

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

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 
5 centimeters or less in
average stubble height.

SCORE ___ (LB) Left Bank 10 9    8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9   8           7           6 5           4           3 2           1           0

10.  Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Width of riparian zone
>18 meters; human
activities (i.e., parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone 6-
12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone <6
meters: little or no
riparian vegetation due to
human activities.

SCORE ___ (LB) Left Bank 10 9 8           7           6 5           4           3 2           1           0

SCORE ___ (RB) Right Bank 10 9 8           7           6 5           4           3 2           1           0

Total Score __________
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Project # Locality
Cowardin 

Class.
HUC Date SAR #

Impact/SAR 
length

Impact 
Factor

CI

Score

NOTES>>

High Suboptimal:  
Riparian areas with 
tree stratum (dbh > 
3 inches) present, 
with 30% to 60% 
tree canopy cover 

and containing both 
herbaceous and 
shrub layers or a 
non-maintained 

understory.  

Low Suboptimal: 
Riparian areas with 
tree stratum (dbh > 
3 inches) present, 
with > 30% tree 

canopy cover and a 
maintained 

understory.  Recent 
cutover (dense 

vegetation). 

High Marginal:  
Non-maintained, 

dense herbaceous 
vegetation with 

either a shrub layer 
or a tree layer (dbh 

> 3 inches) 
present, with <30% 
tree canopy cover.

Low Marginal:  
Non-maintained, 

dense herbaceous 
vegetation, riparian 
areas lacking shrub 
and tree stratum, 
hay production, 

ponds, open water. 
If  present, tree 
stratum (dbh >3 
inches) present, 
with <30% tree 

canopy cover with 
maintained 
understory. 

High Poor: Lawns, 
mowed, and 

maintained areas, 
nurseries; no-till 

cropland; actively 
grazed pasture, 

sparsely vegetated 
non-maintained 
area, recently 
seeded and 

stabilized, or other 
comparable 
condition.  

Low Poor: 
Impervious 

surfaces, mine 
spoil lands, 

denuded surfaces, 
row crops, active 
feed lots, trails, or 
other comparable 

conditions.

High Low High Low High Low
Condition 

Scores
1.2 1.1 0.85 0.75 0.6 0.5

% Riparian Area> 0%

Score >

% Riparian Area> 0% Rt Bank CI > 0.00 CI

Score > Lt Bank CI > 0.00 0.00

CI
Score

1. Channel Condition: Assess the cross-section of the stream and prevailing condition (erosion, aggradation)

Tree stratum (dbh > 3 inches) present, 
with > 60% tree canopy cover and a 

non-maintained understory.  Wetlands 
located within the riparian areas. 

1.5

CI= (Sum % RA * Scores*0.01)/2

Suboptimal

Often incised, but less than Severe or 
Poor. Banks more stable than Severe or 

Poor due to lower bank slopes.   
Erosion may be present on 40-60% of 

both banks. Vegetative protection on 40-
60% of banks. Streambanks may 

bevertical or undercut.  AND/OR 40-
60% of stream is covered by sediment. 
Sediment may be temporary/transient, 
contribute instability. Deposition that 

contribute to stability, may be 
forming/present. AND/OR V-shaped 

channels have vegetative protection on 
> 40% of the banks and depositional 
features which contribute to stability. 

Severe

3

 of % Riparian

Blocks equal 100

2 1

Habitat elements are typically present in 
greater than 50% of the reach.

Right Bank

Marginal Poor

0.9

3. INSTREAM HABITAT: Varied substrate sizes, water velocity and depths; woody and leafy debris; stable substrate; low embededness; shade; undercut 

banks; root mats; SAV; riffle poole complexes, stable features. 

Left Bank

PoorMarginal

1.5

Poor

Stable habitat elements are typically 
present in 30-50% of the reach and are 

adequate for maintenance of 
populations.  

Stable habitat elements are typically 
present in 10-30% of the reach and are 

adequate for maintenance of 
populations.  

Habitat elements listed above are 
lacking or are unstable.  Habitat 

elements are typically present in less 
than 10% of the reach.        

Conditional Category

Suboptimal MarginalOptimal

Slightly incised, few areas of active 
erosion or unprotected banks. Majority 

of banks are stable (60-80%).   
Vegetative protection or natural rock 

prominent (60-80%) AND/OR 
Depositional features contribute to 
stability.  The bankfull and low flow 

channels are well defined. Stream likely 
has access to bankfull benches, or 
newly developed floodplains along 

portions of the reach.  Transient 
sediment covers 10-40% of the stream 

bottom. 

2.  RIPARIAN BUFFERS:  Assess both bank's 100 foot riparian areas along the entire SAR.  (rough measurements of length & width may be acceptable)

Ensure the sums

2.4

For use in wadeable channels classified as intermittent or perennial 

Optimal

Riparian 
Buffers

Conditional Category

1.6

Name(s) of Evaluator(s)

Optimal

Instream 
Habitat/ 

Available 
Cover  

Channel 
Condition

Project Name

Overwidened/incised.  
Vertically/laterally unstable. Likely to 
widen further.  Majority of both banks 

are near vertical. Erosion present on 60-
80% of banks.  Vegetative protection 
present on 20-40% of banks, and is 

insufficient to prevent erosion. AND/OR 
60-80% of the stream is covered by 

sediment. Sediment is 
temporary/transient in nature, and  

contributing to instability. AND/OR  V-
shaped channels have vegetative 

protection is present on > 40% of the 
banks and stable sediment deposition is 

absent. 

Stream Name and Information

Suboptimal
Conditional Category

Very little incision or active erosion; 80-
100% stable banks.  Vegetative surface 

protection or natural rock,  prominent 
(80-100%).  AND/OR Stable point 
bars/bankfull benches are present.  

Access to their original floodplain or 
fully developed wide bankfull benches.  
Mid-channel bars, and transverse bars 

few. Transient sediment deposition 
covers less than 10% of bottom.

3.  Enter the % Riparian Area and Score for each riparian category in the blocks below.

NOTES>>

NOTES>>

0.5

2.  Determine square footage for each by measuring or estimating length and width.  Calculators are provided for you below.

1.2

1.  Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.      

Stream Assessment Form (Form 1)
Unified Stream Methodology for use in Virginia

Deeply incised (or excavated), 
vertical/lateral instability.  Severe 
incision, flow contained within the 
banks.  Streambed below average 

rooting depth, majority of banks 
vertical/undercut.  Vegetative protection 

present on less than 20% of banks, is 
not preventing erosion.  Obvious bank 
sloughing present.  Erosion/raw banks 

on 80-100%. AND/OR  Aggrading 
channel.  Greater than 80% of stream 

bed is covered by deposition, 
contributing to instability. Multiple 

thread channels and/or subterranean 
flow. 

1 of 2
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Project # Locality Cowardin Class. HUC Date Data Point SAR length Impact Factor

500 1

SCORE 1.3 1.1 0.9 0.7

NOTE:  The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. 0.00

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT: 

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

Moderate

Channel 
Alteration           

Negligible

Conditional Category

Stream Impact Assessment Form Page 2
Applicant

 THE REACH CONDITION INDEX (RCI) >>   

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

4.  CHANNEL ALTERATION: Stream crossings, riprap, concrete, gabions, or concrete blocks, straightening of channel, channelization, embankments, 

spoil piles, constrictions, livestock

Channelization, dredging, alteration, or 
hardening absent. Stream has an 

unaltered pattern or has naturalized.  

1.5

Minor

Greater than 80% of reach is disrupted 
by any of the channel alterations listed 
in the parameter guidelines AND/OR  

80% of banks shored with gabion, 
riprap, or cement.  

60 - 80% of reach 
is disrupted by any 

of the channel 
alterations listed in 

the parameter 
guidelines. If 

stream has been 
channelized, 
normal stable 

stream meander 
pattern has not 

recovered.  

CR = RCI X LF X IF

COMPENSATION REQUIREMENT (CR) >>  

NOTES>>

Severe

0.5

Less than 20% of 
the stream reach is 
disrupted by any of 

the channel 
alterations listed in 

the parameter 
guidelines. 

40 - 60% of reach 
is disrupted by any 

of the channel 
alterations listed in 

the parameter 
guidelines. If 

stream has been 
channelized, 
normal stable 

stream meander 
pattern has not 

recovered.  

20-40% of the 
stream reach is 

disrupted by any of 
the channel 

alterations listed in 
the parameter 

guidelines. 

2 of 2
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Project # Locality
Cowardin 

Class.
HUC Date SAR #

Impact/SAR 

length

Impact 

Factor

1

High Suboptimal:  

Riparian areas with 
tree stratum (dbh > 
3 inches) present, 
with 30% to 60% 
tree canopy cover 

and containing both 
herbaceous and 
shrub layers or a 
non-maintained 

understory.  

Low Suboptimal: 

Riparian areas with 
tree stratum (dbh > 
3 inches) present, 

with >30% tree 
canopy cover and a 

maintained 
understory.  Recent 

cutover (dense 
vegetation). 

High Marginal:  

Non-maintained, 
dense herbaceous 

vegetation with 
either a shrub layer 
or a tree layer (dbh 

> 3 inches) 
present, with <30% 
tree canopy cover.

Low Marginal:  

Non-maintained, 
dense herbaceous 
vegetation, riparian 
areas lacking shrub 
and tree stratum, 
hay production, 

ponds, open water. 
If  present, tree 
stratum (dbh >3 
inches) present, 
with <30% tree 

canopy cover with 
maintained 
understory. 

High Poor: Lawns, 

mowed, and 
maintained areas, 
nurseries; no-till 

cropland; actively 
grazed pasture, 

sparsely vegetated 
non-maintained 
area, recently 
seeded and 

stabilized, or other 
comparable 
condition.  

Low Poor: 

Impervious 
surfaces, mine 

spoil lands, 
denuded surfaces, 
row crops, active 
feed lots, trails, or 
other comparable 

conditions.

High Low High Low High Low
Condition 

Scores
1.2 1.1 0.85 0.75 0.6 0.5

% Riparian Area> 0%
Score >

% Riparian Area> 0% Rt Bank CI > 0.00 CI
Score > Lt Bank CI > 0.00 0.00

NOTE:  The CIs and RCI should be rounded to 2 decimal places. The CR should be rounded to a whole number. 0.00

0

INSERT PHOTOS:

DESCRIBE PROPOSED IMPACT: 

Ephemeral Stream Assessment Form (Form 1a)
Unified Stream Methodology for use in Virginia

For use in ephemeral streams

Optimal

Riparian 

Buffers

Name(s) of Evaluator(s)

Project Name

Stream Name and Information

Right Bank

Left Bank

PoorMarginal

 of % Riparian

Blocks equal 100

2.  RIPARIAN BUFFERS:  Assess both bank's 100 foot riparian areas along the entire SAR.  (rough measurements of length & width may be acceptable)

Ensure the sums

3.  Enter the % Riparian Area and Score for each riparian category in the blocks below.

2.  Determine square footage for each by measuring or estimating length and width.  Calculators are provided for you below.

1.  Delineate riparian areas along each stream bank into Condition Categories and Condition Scores using the descriptors.      

Suboptimal

 THE REACH CONDITION INDEX (RCI) >>   

Tree stratum (dbh > 3 inches) present, 
with > 60% tree canopy cover and an 
non-maintained understory.  Wetlands 

areas. 

1.5

CI= (Sum % RA * Scores*0.01)/2

REACH CONDITION INDEX and STREAM CONDITION UNITS FOR THIS REACH

RCI= (Riparian CI)/2

CR = RCI X LF X IF

NOTES>>

COMPENSATION REQUIREMENT (CR) >>  

Conditional Category

3 of 2
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Date

HUC Locality

Length of 

Impact (LI)

Reach Condition 

Index Impact Factor

Compensation 

Requirement (CR)

Stream Name Reach ID (feet) (RCI) (IF) (LI × RCI × IF)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total  LI 0 Total CR 0

Evaluators

Note:  Round all feet & CR's to the nearest whole number.

Unified Stream Methodology

Stream Assessment Summary Form (Form 2)

ApplicantProject #

for use in Virginia

Last Updated 



Project # Locality
Cowardin 

Class.
HUC Date Reach #

Project 

Credits

Restoration: Includes Priority 1, 2, and 3 restoration activities.  Does not include buffer width. Credit per foot 0

List Reaches that will receive full Restoration: Total length of Full Restoration 1

Credit per foot

Discuss Length Affected by Instream Structures (justify length): Length Affected by Instream Structures 0.3 0

Activities

Credit per 
foot per 

bank

Length 0

Credit>

Length 0 Rt Bank  > 0.00 Credit

Credit > Lt Bank  > 0.00 SUM of banks 0

Activities

Preservation              
High Quality, 
Restoration, 

Enhancement     

Preservation                     
Low Quality 

Credit for 0'-100' 0.14 0.07

Credit for 

beyond 100' 

10,000 square feet

Subtract 0.03

Subtract 0.06

Area # 1 2

Sq, Footage

% Area 0% 0% 0% 0% 0% 0% 0%

Credit>

Area #

Sq, Footage

% Area 0% 0% 0% 0% 0% 0% 0% Rt Bank  > 0.00 Credit

Credit> Lt Bank  > 0.00 0.00 0
Σ(% Area X Credit) for all areas (banks done separately)
AVE of credit for banks X length of project

Subtract 0.03

Subtract 0.06

Area #

Sq, Footage

% Area 0% 0% 0% 0% 0% 0% 0%

Credit>

Area #

Sq, Footage

% Area 0% 0 0 0 0 0 0% Rt Bank  > 0.00 Credit

Credit > Lt Bank  > 0.00 0.00 0
Σ(% Area X Credit) for all areas (banks done separately)
AVE of credit for banks X length of project

Credit> Credits > 0

0

Livestock Exclusion 

ΣLength X Credit) for all areas 

Watershed Preservation

Credit 0.1 - 0.3 0.1 - 0.3 0.1 - 0.3

Stream Length Affected

Credits are cumulative and can apply to more than one reach. Each reach can have more than one Adjustment Factors  

Record AF length /credit beneath 

the AF activity.  Provide a 
narrative explanation of the 

applicable site conditions that 

warrant an adjustment and 
justify the AF credit chosen. 

Habitat Structures

WITHIN FIRST 100' - Mitigation Categories

Left Bank

Lay Back Banks         

May Be Cumulative Per LengthPick One Per Length

CREDITS

Credit Per Length 

Compensation Crediting Form (Form 3)
Unified Stream Methodology for use in Virginia

Project Name Reach Length

Biological Bank WorkMechanical Bank Work

 Credits = Stream Length X 1.0

Enhancement With Instream Structures:  Addressing Streambank Stability, Grade Control (Vanes, Weirs, Step-Pools), Constructed Riffles

Mitigation Categories

Enhancement:  Addressing Streambank Stability, Entrenchment Ratios, Access to Floodplain

Credits = Stream Length X 0.3

Name(s) of Evaluator(s) Steam Name and Information

100

0.4

Riparian Areas:  Assess the proposed 100 foot buffer on both banks based on the activity proposed. Enter the  percentage of area and the credit below.  (Widths of buffer 

above 100' will be determined below)

Buffer Re-
establishment 

(removal of invasives)                               

Σ(Length X Credit) for all areas (banks done separately)

00.38

Stream Bank 
Plantings

0.090.1

Right Bank

0.1 0.15

Bio-Remediation 
Techniques

0.1

0.19

Total Compensation Credit Provided by Project 

One vegetative community maintained 

Ensure the sums of % Riparian Blocks 
equal 100

CREDITS

Two vegetative communities maintained

Two vegetative communities maintained

Ensure the sums of % Riparian Blocks 
equal 100

Outside First 100' - Mitigation Categories

Calculation of "Goal" riparian buffer for each side (SAR length times 100') >>>>

One vegetative community maintained 

Create Bankfull Bench                    

00.07

Buffer Planting - Heavy                                              Buffer Planting - Light                                 

0.15

0.29

Buffer area not 
within preservation 

width 

0.2

CREDITS

Right Bank

Right Bank

Left Bank

Left Bank

Adjustment Factors: These factors are applied as a multiplier to length of a reach for which they apply

Adjustment Factor Categories

Activity

Rare, Threatened, or 

Endangered Species or 

Communities
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Applicant

Stream Name R
ea

ch
 I

D

Total Compensation Credit 
(Total CC) (From Form 3)

Date

Locality

for use in Virginia

Unified Stream Methodology

Compensation Summary Form (Form 4)

Note:  Round all feet & CC's to the nearest whole number.

HUCEvaluators

Comp. Length (Lc) 

(feet)

Project #

Totals 0 0
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  NC SAM FIELD ASSESSMENT FORM 
Accompanies Draft User Manual:  March 2013 

USACE AID #:   NCDWQ #  
INSTRUCTIONS:  Attach a sketch of the assessment area and photographs.  Attach a copy of the USGS 7.5-minute topographic 
quadrangle, and circle the location of the stream reach under evaluation.  If multiple stream reaches will be evaluated on the same property, 
identify and number all reaches on the attached map, and include a separate form for each reach.  See the NC SAM User Manual for 
detailed descriptions and explanations of requested information.  Record in the “Notes” section if supplementary measurements were 
performed.  See the NC SAM User Manual for examples of additional measurements that may be relevant. 
NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area). 
PROJECT/SITE INFORMATION: 
1. Project name (if any):  2. Date of evaluation:  
3. Applicant/owner name:  4. Assessor name/organization:  
5. County:  6. Nearest named water body 

 on USGS 7.5-minute quad:  7. River basin:  
8. Site coordinates (decimal degrees, at lower end of assessment reach):  
STREAM INFORMATION: (depth and width can be approximations) 
9. Site number (show on attached map):  10. Length of assessment reach evaluated (feet):  
11. Channel depth from bed (in riffle, if present) to top of bank (feet):            Unable to assess channel depth. 
12. Channel width at top of bank (feet):  13. Is assessment reach a swamp stream?  Yes  No 
14. Feature type:  Perennial flow   Intermittent flow  Tidal Marsh Stream 
STREAM CATEGORY INFORMATION: 
15. NC SAM Zone: Mountains (M) Piedmont (P) Inner Coastal Plain (I) Outer Coastal Plain (O) 

16. Estimated geomorphic 
19  valley shape (skip for  
      Tidal Marsh Stream): 

a  b  
(more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope) 

17. Watershed size: (skip Size 1 (< 0.1 mi2) Size 2 (0.1 to < 0.5 mi2) Size 3 (0.5 to < 5 mi2) Size 4 (≥ 5 mi2) 
for Tidal Marsh Stream)    

ADDITIONAL INFORMATION: 
18. Were regulatory considerations evaluated?  Yes  No  If Yes, check all that apply to the assessment area. 
 Section 10 water Classified Trout Waters  Water Supply Watershed  ( I  II  III  IV  V) 
 Essential Fish Habitat Primary Nursery Area  High Quality Waters/Outstanding Resource Waters 
 Publicly owned property NCDWQ riparian buffer rule in effect  Nutrient Sensitive Waters 
 Anadromous fish 303(d) List CAMA Area of Environmental Concern (AEC) 
 Documented presence of a federal and/or state listed protected species within the assessment area. 
  List species:  
 Designated Critical Habitat (list species)  
19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached?  Yes  No 

 
1. Channel Water – assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams) 

A Water throughout assessment reach. 
B No flow, water in pools only. 
C No water in assessment reach. 

2. Evidence of Flow Restriction – assessment reach metric 
A At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the 

point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within 
the assessment reach (examples:  undersized or perched culverts, causeways that constrict the channel, tidal gates, debris jams, 
beaver dams). 

B Not A 
3. Feature Pattern – assessment reach metric 

A A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert). 
B Not A 

4. Feature Longitudinal Profile – assessment reach metric 
A Majority of assessment reach has a substantially altered stream profile (examples:  channel down-cutting, existing damming, 

over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of 
these disturbances). 

B Not A 

5. Signs of Active Instability – assessment reach metric 
Consider only current instability, not past events from which the stream has currently recovered.  Examples of instability include 
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).   

A < 10% of channel unstable 
B 10 to 25% of channel unstable 
C > 25% of channel unstable 

 
vii 
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6. Streamside Area Interaction – streamside area metric 
Consider for the Left Bank (LB) and the Right Bank (RB). 
LB RB 

A A Little or no evidence of conditions that adversely affect reference interaction 
B B Moderate evidence of conditions (examples:  berms, levees, down-cutting, aggradation, dredging) that adversely affect 

reference interaction (examples:  limited streamside area access, disruption of flood flows through streamside area, 
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching]) 

C C Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access 
[examples:  causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision, 
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples: 
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a 
man-made feature on an interstream divide 

7. Water Quality Stressors – assessment reach/intertidal zone metric 
Check all that apply. 

A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam) 
B Excessive sedimentation (burying of stream features or intertidal zone) 
C Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem 
D Odor (not including natural sulfide odors) 
E Current published or collected data indicating degraded water quality in the assessment reach.  Cite source in “Notes” section. 
F Livestock with access to stream or intertidal zone 
G Excessive algae in stream or intertidal zone 
H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.) 
I Other:       (explain in “Notes/Sketch” section) 
J Little to no stressors 

8. Recent Weather – watershed metric (skip for Tidal Marsh Streams) 
For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a 
drought. 

A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours 
B Drought conditions and rainfall exceeding 1 inch within the last 48 hours 
C No drought conditions 

9. Large or Dangerous Stream – assessment reach metric 
Yes No Is stream too large or dangerous to assess?  If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition). 

10. Natural In-stream Habitat Types – assessment reach metric 
10a. Yes No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive 

sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging) 
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 11) 

10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams) 
A Multiple aquatic macrophytes and aquatic mosses 

(including liverworts, lichens, and algal mats) 
B Multiple sticks and/or leaf packs and/or emergent 

vegetation 
C Multiple snags and logs (including lap trees) 
D 5% undercut banks and/or root mats and/or roots 

in banks extend to the normal wetted perimeter 
E Little or no habitat 

F 5% oysters or other natural hard bottoms 
G Submerged aquatic vegetation 
H Low-tide refugia (pools) 
I Sand bottom 
J 5% vertical bank along the marsh 
K Little or no habitat 

 

11. Bedform and Substrate – assessment reach metric 

11a. Yes No Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams) 

11b. Bedform evaluated.  Check the appropriate box(es).  (skip for Tidal Marsh Streams) 
A Riffle-run section 
B Pool-glide section 
C Natural bedform absent (skip to Metric 12, Aquatic Life) 

11c. In riffle sections, check all that occur below the normal wetted perimeter of the assessment reach – whether or not submerged.  
Check at least one box in each row (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams).  Not Present (NP) = 
absent, Rare (R) = present but < 10%, Common (C) = > 10-40%, Abundant (A) = > 40-70%, Predominant (P) = > 70%.  Cumulative 
percentages should not exceed 100% for each assessment reach. 
NP R C A P 

     Bedrock/saprolite 
     Boulder (256 – 4096 mm) 
     Cobble (64 – 256 mm) 
     Gravel (2 – 64 mm) 
     Sand (.062 – 2 mm) 
     Silt (< 0.062 mm) 
     Detritus 
     Artificial (rip-rap, concrete, etc.) 

11d. Yes No Are pools filled with sediment? (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams) 
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*********************************REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS**************************** 

12. Aquatic Life – assessment reach metric (skip for Tidal Marsh Streams) 
12a. Yes No Was an in-stream aquatic life assessment performed as described in the User Manual? 

If No, select one of the following reasons and skip to Metric 13.  No Water  Other:        

12b. Yes No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)?  If Yes, check all that 
apply.  If No, skip to Metric 13. 

1 >1 Numbers over columns refer to “individuals” for Size 1 and 2 streams and “taxa” for Size 3 and 4 streams. 
 Adult frogs 
 Aquatic reptiles 
 Aquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats) 
 Beetles (including water pennies) 
 Caddisfly larvae (Trichoptera [T]) 
 Asian clam (Corbicula) 
 Crustacean (isopod/amphipod/crayfish/shrimp) 
 Damselfly and dragonfly larvae 
 Dipterans (true flies) 
 Mayfly larvae (Ephemeroptera [E]) 
 Megaloptera (alderfly, fishfly, dobsonfly larvae) 
 Midges/mosquito larvae 
 Mosquito fish (Gambusia) or mud minnows (Umbra pygmaea) 
 Mussels/Clams (not Corbicula) 
 Other fish 
 Salamanders/tadpoles 
 Snails 
 Stonefly larvae (Plecoptera [P]) 
 Tipulid larvae 
 Worms/leeches 

13. Streamside Area Ground Surface Condition – streamside area metric (skip for Tidal Marsh Streams and B valley types) 
Consider for the Left Bank (LB) and the Right Bank (RB).  Consider storage capacity with regard to both overbank flow and upland 
runoff. 
LB RB 

A A Little or no alteration to water storage capacity over a majority of the streamside area 
B B Moderate alteration to water storage capacity over a majority of the streamside area 
C C Severe alteration to water storage capacity over a majority of the streamside area (examples:  ditches, fill, soil 

compaction, livestock disturbance, buildings, man-made levees, drainage pipes) 

14. Streamside Area Water Storage – streamside area metric (skip for Tidal Marsh Streams and B valley types) 
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area. 
LB RB 

A A Unaltered or majority of streamside area with depressions able to pond water ≥ 6 inches deep 
B B Majority of streamside area with depressions able to pond water 3 to 6 inches deep 
C C Majority of streamside area with depressions able to pond water < 3 inches deep 

15. Wetland Presence – streamside area metric (skip for Tidal Marsh Streams) 
Consider for the Left Bank (LB) and the Right Bank (RB).  Do not consider wetlands outside of the streamside area or within the normal 
wetted perimeter of assessment reach. 
LB RB 

Y Y Are wetlands present in the streamside area? 
N N 

16. Baseflow Contributors – assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams) 
Check all contributors within the assessment reach or within view of and draining to the assessment reach. 

A Streams and/or springs (jurisdictional discharges) 
B Ponds (include wet detention basins; do not include sediment basins or dry detention basins) 
C Obstruction that passes some flow during low-flow periods affecting assessment reach (ex: beaver dam, bottom-release dam) 
D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage) 
E Stream bed or bank soil reduced (dig through deposited sediment if present) 
F None of the above 

17. Baseflow Detractors – assessment area metric (skip for Tidal Marsh Streams) 
Check all that apply. 

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation) 
B Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit) 
C Urban stream (≥ 24% impervious surface for watershed) 
D Evidence that the streamside area has been modified resulting in accelerated drainage into the assessment reach 
E Assessment reach relocated to valley edge 
F None of the above 

18. Shading – assessment reach metric (skip for Tidal Marsh Streams) 
Consider aspect.  Consider “leaf-on” condition. 

A Stream shading is appropriate for the stream category (may include gaps associated with natural processes) 
B Degraded (example:  scattered trees) 
C Stream shading is gone or largely absent 

ix  
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19. Buffer Width – assessment area metric (skip for Tidal Marsh Streams) 
Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out 
to the first break. 
Vegetated Wooded 
LB RB LB RB 

A A A A ≥ 100 feet wide or extends to the edge of the watershed 
B B B B From 50 to < 100 feet wide 
C C C C From 30 to < 50 feet wide 
D D D D From 10 to < 30 feet wide  
E E E E < 10 feet wide or no trees 

20. Buffer Structure – streamside area metric (skip for Tidal Marsh Streams) 
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated” Buffer Width). 
LB RB 

A A Mature forest 
B B Non-mature woody vegetation or modified vegetation structure 
C C Herbaceous vegetation with or without a strip of trees < 10 feet wide 
D D Maintained shrubs 
E E Little or no vegetation 

21. Buffer Stressors – streamside area metric (skip for Tidal Marsh Streams) 
Check all appropriate boxes for left bank (LB) and right bank (RB).  Indicate if listed stressor abuts stream (Abuts), does not abut but 
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).   
If no stressors, check here and skip to Metric 22:  No Stressors 
Abuts < 30 feet 30-50 feet 
LB RB LB RB LB RB 

A A A A A A Row crops 
B B B B B B Maintained turf 
C C C C C C Pasture (no livestock)/commercial horticulture 
D D D D D D Pasture (active livestock use) 

22. Stem Density – streamside area metric (skip for Tidal Marsh Streams) 
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width). 
LB RB 

A A Medium to high stem density 
B B Low stem density 
C C No wooded riparian buffer or predominantly herbaceous species or bare ground 

23. Continuity of Vegetated Buffer – streamside area metric (skip for Tidal Marsh Streams) 
Consider whether vegetated buffer is continuous along stream (parallel).  Breaks are areas lacking vegetation > 10 feet wide. 
LB RB 

A A The total length of buffer breaks is < 25 percent. 
B B The total length of buffer breaks is between 25 and 50 percent. 
C C The total length of buffer breaks is > 50 percent. 

24. Vegetative Composition – First 100 feet of streamside area metric (skip for Tidal Marsh Streams) 
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to 
assessment reach habitat. 
LB RB 

A A Vegetation is close to undisturbed in species present and their proportions.  Lower strata composed of native species, 
with non-native invasive species absent or sparse. 

B B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native 
species.  This may include communities of weedy native species that develop after clear-cutting or clearing or 
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or 
communities missing understory but retaining canopy trees. 

C C Vegetation is severely disturbed in terms of species diversity or proportions.  Mature canopy is absent or communities 
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted 
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation. 

25. Conductivity – assessment reach metric (skip for all Coastal Plain streams) 
25a. Yes No Was conductivity measurement recorded? 
 If No, select one of the following reasons.  No Water  Other:       

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter). 
A < 46 B 46 to < 67 C 67 to < 79 D 79 to < 230 E ≥ 230 

 

Notes/Sketch: 
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Draft NC SAM Stream Rating Sheet 
Accompanies Draft User Manual: March 2013 

      
 
Stream Site Name       Date of Assessment       

Stream Category       Assessor Name/Organization       
 
Notes of Field Assessment Form (Y/N)       
Presence of regulatory considerations (Y/N)       
Additional stream information/supplementary measurements included (Y/N)       
NC SAM feature type (perennial, intermittent, Tidal Marsh Stream)       

Function Class Rating Summary  
USACE/ 

All Streams 

 
NCDWQ 

Intermittent 

(1) Hydrology  
    

            

 (2) Baseflow 
   

            

 (2) Flood Flow 
   

            

 
 

(3) Streamside Area Attenuation             

   (4) Floodplain Access             

   (4) Wooded Riparian Buffer             

  
 

(4) Microtopography             

  (3) Stream Stability 
  

            

  
 

(4) Channel Stability             

  
 

(4) Sediment Transport             

   (4) Stream Geomorphology             

 (2) Stream/Intertidal Zone Interaction             

 
(2) Longitudinal Tidal Flow              

 
(2) Tidal Marsh Stream Stability             

  
(3) Tidal Marsh Channel Stability             

  (3) Tidal Marsh Stream Geomorphology             
(1) Water Quality                     

 (2) Baseflow 
    

            

 (2) Streamside Area Vegetation 
 

            

  (3) Upland Pollutant Filtration             

  (3) Thermoregulation             

 (2) Indicators of Stressors             
  (2) Aquatic Life Tolerance             

 
(2) Intertidal Zone Filtration             

(1) Habitat                     

 (2) In-stream Habitat 
  

            

  (3) Baseflow 
   

            

  (3) Substrate 
   

            

  (3) Stream Stability 
 

            

  (3) In-stream Habitat 
 

            

 (2) Streamside Habitat 
  

            

  (3) Streamside Habitat 
 

            
    (3) Thermoregulation               

 
(2) Tidal Marsh In-stream Habitat 
 

            

  (3) Flow Restriction 
 

            

  (3) Tidal Marsh Stream Stability             

   
(4) Tidal Marsh Channel Stability             

   (4) Tidal Marsh Stream Geomorphology             

  
(3) Tidal Marsh In-stream Habitat 
 

            

 
(2) Intertidal Zone 
 

            
Overall                         
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MVP Southgate  Legal, Regulatory, and Permit Requirements 

Appendix B- Restoration Work Plan 1-1 Mountain Valley 

The purpose of this Restoration Work Plan is to provide details on procedures used at jurisdictional 
aquatic resource crossings and for the restoration of temporary stream and wetland impacts resulting 
from the construction of the MVP Southgate Amendment Project (Project).  The successful restoration of 
temporary stream and wetland impacts, as described below, is an important factor in ensuring the 
Project’s Performance Standards will be met. 

1.0 Legal, Regulatory, and Permit Requirements 

1.1 Pre-construction Compliance Training 
Mountain Valley Pipeline, LLC (Mountain Valley) will conduct a resource-crossing training event, including 
specific training for sensitive waters,1  for all field personnel before initiating any resource crossings. The 
training will document permitting requirements, agency notifications, best management practices for 
sensitive waters, restoration procedures, and monitoring commitments associated with the Project.  
Appropriate field personnel must have demonstrated experience with resource crossings, environmental 
controls, and environmental maintenance. New employees hired after the date of the planned pre-
construction training will undergo the same training and be held to the same expectations. 

1.2 Responsibility for Compliance with Requirements 
Mountain Valley has the following expectations of every person employed on the Project and participating 
in stream and wetland crossings and other activities that impact aquatic resources:  

• Know the legal, regulatory, and permit requirements applicable to their role in the Project.  
• Comply with all legal, regulatory, and permit requirements at all times, without exception.   
• Do not tolerate non-compliance by any other person employed on the Project.   
• Immediately report any instances of non-compliance and/or unauthorized impacts to aquatic 

resources to the Project’s Environmental Inspectors.  

Every person employed on the Project has the authority and the duty to stop work if they witness any 
activities, conditions, or circumstances (1) that do not comply with any applicable legal, regulatory, or 
permit requirements or (2) which have or may cause an unauthorized impact to streams, wetlands, or 
other environmental resources. 

1.3 Summary of Applicable Requirements 
Restoration of stream and wetland impacts falls within the jurisdiction of several federal and state 
agencies. For reference, the table below lists the sources of applicable requirements for activities in and 
around streams and wetlands. Note that stream and wetland construction practices and erosion and 
sediment control measures are not addressed in this Restoration Work Plan except to the extent they 
specifically pertain to restoration. 

 

 

 
1 As used in this Restoration Work Plan, “sensitive waters” refers to streams with (1) relevant water 
quality impairments and (2) potential presence of threatened or endangered species addressed in the 
Project’s Environmental Assessment.  . 
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MVP Southgate  Legal, Regulatory, and Permit Requirements 

Appendix B- Restoration Work Plan 1-2 Mountain Valley 

Document Agency Relevant Activities Reference Location 
All Areas of Project 

Certificate Order (Dec. 
2025), Environmental 
Assessment (Oct. 
2025), FEIS (2020)  

Federal Energy  
Regulatory  
Commission (FERC)  

• All activities   

Relevant portions 
attached (Appendix  
C:  Environmental  
Conditions)   

Wetland and  
Waterbody  
Construction and  
Mitigation  
Procedures  

FERC  

• Inspections  
• Stream & wetland 

crossings  
• Restoration  
• Monitoring   

Construction Trailer  
& Field Tablets  
(digital version)  

Upland Erosion  
Control,  
Revegetation and  
Maintenance Plan  

FERC  • Upland work near 
streams & wetlands  

Construction Trailer  
& Field Tablets  
(digital version)  

Clean Water Act §  
404/Rivers and  
Harbors Act § 10  
Permit (pending)  

U.S. Army Corps of 
Engineers  

• Stream & wetland 
crossings  

• Restoration  
• Monitoring  

To be attached upon 
issuance  

Virginia Only 

Standards and 
Specifications  

Virginia Department of  
Environmental  
Quality (VDEQ)  

• Inspections  
• Upland work near 

streams & 
wetlands  

• Stream & wetland 
crossings  

• Restoration  

Construction Trailer  
& Field Tablets  
(digital version)  

Erosion and  
Sediment Control  
Plans  

VDEQ  

• Inspections  
• Upland work near 

streams & 
wetlands  

• Stream & wetland 
crossings  

• Restoration  

Construction Trailer  
& Field Tablets  
(digital version)  

Stormwater  
Management Plans    VDEQ  

• Inspections  
• Restoration  
• Monitoring  

Construction Trailer  
& Field Tablets  
(digital version)  

Individual 401 Water  
Quality Certification  VDEQ 

• Inspections 
• Stream & wetland 

crossings 
• Restoration  

Attached  
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MVP Southgate  Legal, Regulatory, and Permit Requirements 

Appendix B- Restoration Work Plan 1-3 Mountain Valley 

Document Agency Relevant Activities Reference Location 
North Carolina Only 

Individual 401 Water  
Quality Certification  NCDEQ 

• Inspections 
• Stream & wetland 

crossings 
• Restoration  

Attached  

Erosion and  
Sediment Control  
Plans  

NCDEQ  

• Inspections  
• Upland work near 

streams & 
wetlands  

• Stream & wetland 
crossings  

• Restoration  

Construction Trailer  
& Field Tablets  
(digital version)  

Stormwater  
Management Plans    

NC 
Counties/Municipalities  

• Inspections  
• Restoration  
• Monitoring  

Construction Trailer  
& Field Tablets  
(digital version)  
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MVP Southgate  Pre-Crossing Procedures 

Appendix B- Restoration Work Plan 2-1 Mountain Valley 

2.0 Pre-Crossing Procedures 

The process of ensuring the successful restoration of streams and wetlands begins prior to the initiation 
of the crossing. The following procedures must be followed to prepare for stream and wetland crossings. 
With regard to Mountain Valley’s Environmental Inspector (EI), a list of responsibilities is provided in 
Exhibit A. 

2.1 Agency Notifications 
Mountain Valley’s EI is responsible for verifying all necessary pre-crossing notifications have been 
provided to regulatory agencies. These notifications enable the agencies to exercise oversight of 
crossings. The required notifications include the following:  

 Entire Project  
• FERC – All crossings via weekly construction schedule updates  

Virginia  
• VDEQ – 10-day construction notification   
• VMRC – All streams under VMRC jurisdiction   

 
North Carolina 

• NCDEQ/NCWRC – pre-construction meeting prior to impacts 
• NCDEQ – 30-day notification of drilling fluids/additives for HDD crossings 
• NCDEQ – 30-day notification for culvert installations 
• NCDEQ – prior to any discharges of hydrostatic test water 

 

2.2 Pre-Construction Inspection 
Prior to commencing the crossing, the Project’s EI is required to complete the Preconstruction Resource 
Crossing Checklist (Exhibit B), which provides site-specific information and procedures to properly 
document pre-crossing conditions, ensure that the appropriate equipment and materials are on site, and 
ensure that everyone has reviewed procedures to successfully complete the crossing.  

The pre-crossing inspection includes a visual inspection to confirm that site conditions have not materially 
changed since the baseline conditions assessment was completed. If the EI observes that conditions 
have changed, the crossing will not proceed until a new survey is completed to document the pre-
crossing condition. 

2.3 Waterbody Crossing Plan 
It is the responsibility of the contractor to develop a site-specific Waterbody Crossing Plan for each 
crossing prior to the initiation of the crossing. The plan is intended to provide practical instructions for the 
construction crew that will be conducting the crossing and restoration activity. An example is provided in 
Exhibit C. It will be developed in consideration of the following:  

• Weather, flow, and other relevant site conditions at the time of the crossing;  
• Impairment status;  
• Potential presence of threatened or endangered species;  
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MVP Southgate  Restoration Procedures 

Appendix B- Restoration Work Plan 3-2 Mountain Valley 

1.0.4; 1.0.6; 1.0.7; 1.0.8; 1.0.9]. Additional seeding measures, if necessary, will be considered as part of 
the Adaptive Management Plan. 

3.4 Restoration of Temporary Stream Impacts (Trenches) 
To facilitate successful restoration of streams, the top 12 inches of the streambed substrate will be 
segregated and stockpiled separately from subsoils [PS 2.0.1; 2.0.3; 2.0.4; 2.0.5; 2.0.6; 2.0.7].  Work will 
proceed as quickly as practicable until the crossing is completed and the work area is restored. This 
practice ensures that the duration of temporary impacts to streams from pipeline installation work is 
minimized. Following pipe installation, the native subsoil material excavated from the trench will be used 
as backfill. Using the Baseline Assessment information, the stream will be installed to the pre-construction 
conditions using the cross-sectional and longitudinal profile information, with the segregated streambed 
substrate being replaced last [PS 2.0.1; 2.0.3; 2.0.4; 2.0.5; 2.0.6; 2.0.7]. Trench breakers of clay, earthen 
fill, sand-filled sacks (or other agency approved alternative) may be used to keep backfill from sloughing 
in toward the center of the stream and to prevent the pipeline bedding material from acting as a French 
drain [PS 2.0.1; 2.0.2; 2.0.3; 2.0.7]. The streambanks will be recontoured and stabilized [PS 2.0.2]. Once 
the EI has verified that the trench has been successfully backfilled and the upper 12 inches of stream 
substrate and streambanks have been restored to preconstruction contours, the downstream diversion 
will be removed, followed by the upstream diversion, restoring the natural flow of the stream [PS 2.0.4].  

Steam banks and riparian areas will be seeded with the approved mixes applied at the required rates [PS 
2.0.2]. Restoration of the bank and riparian areas would begin following the pipeline installation and 
continue until the vegetation is successfully established [PS 2.0.2]. 

3.5 Riffles, Pools, and Riffle-Pool Complexes (All Activities) 
Special attention must be paid to the restoration of any riffles, pools, and riffle-pool complexes. Where the 
Baseline Assessment determined that these features are present in the pre-crossing conditions, these 
data will be used to stabilize and/or restore the stream physical characteristics/morphology, including the 
pattern, profile, and dimensions, as close as practicable to the pre-crossing condition [PS 2.0.1; 2.0.3; 
2.0.5; 2.0.6; 2.0.7]. This includes utilizing the preconstruction longitudinal profile to recreate riffle and pool 
sequences at slopes similar to those found pre-crossing data. The cross-section data collected as part of 
the baseline assessment will be utilized to restore dimensions in the impacted reaches.  

Last Updated 







MVP Southgate Amendment Project Stream and Wetland Mi�ga�on 
Roles and Responsibilities: Environmental Inspector 

Statement & Scope 

Mountain Valley Pipeline (MVP) expects every person employed on the Project and par�cipa�ng in stream and wetland crossings 
and other ac�vi�es that impact aqua�c resources to know the legal, regulatory and permit requirements; comply with all of these 
requirements at all �mes; do not tolerate non-compliance, and immediately report any instances of non-compliance.  

The purpose of this document is to summarize the assigned Roles and Responsibili�es for Environmental Inspectors in regard to 
MVP Southgate Amendment Project Comprehensive Stream and Wetland Monitoring, Restoration, and Mi�ga�on Framework 
procedures. This document does not describe all the roles and responsibili�es of the MVP Environmental Inspectors, but rather 
only those associated with Stream and Wetland Monitoring, Restoration, and Mi�ga�on Framework.  

This summarized document does not replace or remove the requirement for employees associated with Stream and Wetland 
ac�vi�es from reading and understanding the comprehensive “MVP Southgate Amendment Project Comprehensive Stream and 
Wetland Monitoring, Restoration, and Mi�ga�on Framework” procedure. 

Roles and Responsibili�es 

Stream and Wetland: Baseline 

• No Responsibilities

Stream and Wetland: Compliance Training 
• Sec�on 2.4 (pg 2-2) – Attend Pre-Construc�on Compliance Training.

Stream and Wetland: Pre-Construction 
• Section 2.1 (pg 2-1) – Verify all pre-crossing notifications provided to regulatory agencies.
• Section 2.2 (pg 2-1) – Complete Pre-Construction Resource Crossing Checklist prior to commencing the crossing.
• Section 2.3 (pg 2-1) – Confirm contractor developed a site-specific Waterbody Crossing Plan.
• Section 2.4 (pg 2-2) – Schedule and hold an on site pre-construction field meeting (typically 24-48 hrs) before commencing 

a stream and wetland crossing.

Stream and Wetland: Construction and Restoration 
• Ac�vi�es include: trenching, pipe installa�on, and backfilling.
• Environmental Inspector Section 3.1 (pg 3-1) – Onsite monitoring of construction and restoration activities through

identification and remediation of deviations from construction and restoration plans and applicable requirements.
• Sections 3.2 through 3.5 (pgs 3-1 through 3-2) – Verify the streams and wetlands were restored accordingly, including but

not limited to appropriate placement of upper 12-inches of stream substrate/wetland soils, pre-construction conditions
using longitudinal profile and cross-sections have been restored; trench breakers appropriately installed; and stream
banks stabilized. Verify the Restoration of Temporary Stream Impact trenches have been successfully backfilled,
downstream diversions removed, upstream diversions removed, and the natural flow of the stream is restored.

Stream and Wetland: Post-Construction 
• Sec�on 4.1 (pg 4-1) – Conduct post-construction inspection of each completed stream and wetland

crossing.

Stream and Wetland: Three-Year Monitoring 
• No Responsibilities

Last Updated January 26, 2026
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Version 2.0   
March 21, 2020 

Pre-construction Resource Crossing Checklist 

Resource ID:  Spread ID:       Date: 
Spread ID Crossing Length:       Station Begin: 
Anticipated Substrate:             Station End: 
TOYR?  Yes☐   No☐ Other species of concern? T&E? Relocations? ______________________ 
Stream with Relevant Impairment:  Yes☐   No☐.  List:  
Project Commitment Considerations?    List:_________________________________________________ 

Crossing Preparations: 
☐ Anticipated crossing date:
☐Weather Forecast:
☐ Streamflow conditions:
☐Waterbody Crossing Plan developed, authorized, and reviewed with crew.
☐ Pre-construction Photos Onsite and Reviewed.
☐ Identify Primary Crew personnel.  Tie-In Crew Foreman: __________________________________

Environmental Crew Foreman:__________________________________      
Environmental Inspector: __________________________       

☐ Identify locations for resource streambed soils and subsoil stockpiles.
☐ Adequate materials/measures are in -place / on-site to prevent mixing of resource topsoil.
☐ Trench dewatering locations are identified and verified.
☐ Streambed scour BMPs to be implemented (typical detail ID): _______________________
☐ Pre-construction notifications submitted?  Date:_______________________

Crossing Materials and Equipment 
☐ Spill Kits, adequate number and sizes
☐ Pumps for “pump around”
☐ Cofferdam materials?  If so, what?____________________________________________
☐ Flume pipe(s)?  If so, size and number?________________________________________
☐ (1) Backup pump for every pump in use for “pump around,” verified working, fueled, and ready.
☐ Secondary containment for pumps, light plants, generators etc.
☐ Hoses/clamps/floats. Correct size, length, and condition for immediate use.
☐ Intake Screens.
☐ Energy Dissipator material
☐ Intake Floats
☐ Turbidity Curtains
☐ Sandbags
☐ Ladders
☐ Plastic Sheeting
☐ Trench Dewatering Pump(s)
☐ Filter Bags (appropriately sized)
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March 21, 2020 

☐ Straw Bales
☐ Geotech Material
☐ Trench Breaker(s)
☐ Any drain tiles, or other pre-existing conditions?
☐ Silt Fence
☐ Compost Filter Sock
☐ Erosion Control Fabric
☐ Permanent and Temporary Seed Mix
☐Native Cobbles for CWF streambed restoration? Sourced onsite or imported?

I hereby confirm that the above information is accurate to the best of my ability. 

Sign and Date: 

Tie-in Crew Foreman:______________________________________  _____________ 
Environmental Crew Foreman: _______________________________  ____________ 
Environmental Inspector: ___________________________________  _____________ 
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RESOURCE CROSSING 
INSPECTION FORM 

Sheet 1 of 2 
Version 4.0  
October 22, 2021  

Resource ID: ______________ Start Date: ______________ Completed Date: ______________ 

Milepost: ________________ Station: _________________ Classification: ________________ 

Spread: _________________ Weather: _______________ Stream Depth: _______________ 

Item # Pre-Construction N/A YES NO 

1.   Resource Name: 

Stream: Pre-construction photos and survey taken 
(upstream, downstream, and crossing location) 

Date:  _______________ ☐ ☐ ☐ 

Wetland: Pre-construction photos and survey taken 
at crossing location 

Date:  _______________ ☐ ☐ ☐ 

2. Resource Crossing Checklist Complete? ☐ ☐ ☐ 

3. 24-hour Variance Request Anticipated? ☐ ☐ ☐ 

If yes, FERC approval received? ☐ ☐ ☐ 

4. Temporary equipment crossing to remain after resource crossing installation is complete? ☐ ☐ ☐ 

5. 
 Is chemical storage, equipment maintenance, equipment storage, refueling equipment stored at least 100-
feet from the stream or wetland? 

☐ ☐ ☐ 

6. Stream crossings to be conducted during low-flow conditions, when possible ☐ ☐ ☐ 

7.a
Review local weather forecast for predicted storm events to occur with 72 hours of scheduled in-stream 
work? 

☐ ☐ ☐ 

7.b Are storm events forecast that have potential to impact in-stream work? (Specify in Notes) ☐ ☐ ☐ 

8. 
Notification submitted to potable water supply intakes within 3 miles downstream (where applicable)?  
Date notification submitted:   

☐ ☐ ☐ 

Notes: 

Item # Construction N/A YES NO 

1. 
Are equipment mats or other suitable methods used to minimize soil compaction and disturbance in 
Wetlands? (FERC PROCEDURES) 

☐ ☐ ☐ 

2.a
Was the top 1-foot of wetland soil or stream bed substrate segregated and stockpiled separate from 
trench spoils?  

☐ ☐ ☐ 

2.b
For crossings that require blasting, wetland topsoil/stream bed substrate must be segregated PRIOR to 
drilling of bore holes.   

☐ ☐ ☐ 

3. 
Are spoil piles located a minimum of 10-feet from the resource boundary with use of a sediment barrier?  
(FERC PROCEDURES) 

☐ ☐ ☐ 

4.  Were permanent trench breakers installed at the banks of stream channels? (IP and FERC PROCEDURES) ☐ ☐ ☐ 

5. 
Is water discharged from work area through a properly sized dewatering structure into a well-vegetated or 
otherwise stable area? (IP and FERC PROCEDURES) 

☐ ☐ ☐
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RESOURCE CROSSING 
INSPECTION FORM 

Sheet 2 of 2 
Version 4.0  
October 22, 2021  

6. 
 Is there adequate cover over the pipeline in accordance with DOT standards in 49 CFR 192.327and IP?     
Required Depth of Cover: _____ft. 

☐ ☐ ☐ 

7. 
 Was scour mitigation installed per the “Vertical Scour and Lateral Channel Erosion Analysis” report? If so, 
what mitigation measures were installed? ______________________________ 

☐ ☐ ☐ 

8.  Top of pipe elevation measurements at the stream crossing and HMZ (if appropriate) for scour analysis. Elevation: ___________ 

9. 
Are drilling/blasting/rock excavation done in accordance with the General Blasting Plan? (Sections 7.5 and 
7.7) 

☐ ☐ ☐ 

10. 
Was excavated material backfilled in the proper order or if not utilized for backfill, removed and disposed 
of at an upland site? (IP) 

☐ ☐ ☐ 

 Notes: 

Item # Restoration N/A YES NO 

1. 
Was in-stream work conducted as continuous activity to minimize crossing duration?  

(FERC PROCEDURES, IP)    ☐ ☐ ☐ 

2. 
 Was all welding and coating debris fully removed from waterbody crossing prior returning flow to the 
waterbody?  

☐ ☐ ☐ 

3. 
 Was the top 1-foot of stream substrate segregated during excavation of the stream utilized during 
restoration of the stream channel?         (FERC PROCEDURES, IP) 

☐ ☐ ☐ 

4. 
Were disturbed areas within riparian buffers restored to pre-construction contours? 

(FERC PROCEDURES, IP) 
☐ ☐ ☐ 

5. 
Is this stream slated to have bare root saplings installed following restoration?  Sapling plantings will be 
conducted outside of the crossing activity.   

☐ ☐ ☐ 

6. 
Was segregated wetland soil utilized for restoration of the upper 1-foot of the trench? 

(FERC PROCEDURES) 
☐ ☐ ☐ 

7. 
 Was streambank stabilization and ESC fabric applied immediately following construction and prior to re-
establishing the flow regime?  

☐ ☐ ☐ 

8. Was permanent seed applied to riparian areas and unsaturated wetlands at time of restoration?  ☐ ☐ ☐ 

9. Was the proper seed mix and application rate utilized and seed tags saved? ☐ ☐ ☐ 

10. 
Do post-construction survey conditions meet pre-construction survey conditions in accordance with 
USACE IP permit conditions?   

☐ ☐ ☐ 

11. 
Was the resource crossing construction sequence adhered to as shown on the Approved ESC General 
Details? 

☐ ☐ ☐ 

Notes: 

This report was written by 

Print Name Signature Date 

Insert photo pages 
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MVP Southgate Wetland Attributes 

Appendix C- Performance Standards 1-1 Mountain Valley 

This Appendix provides performance standards for the various metrics that will be monitored for wetlands 
and stream areas that are temporarily impacted by the construction of the MVP Southgate Amendment 
Project (Project) and then subsequently restored.  

Damage to the restoration areas by anthropogenic activities outside of the control of Mountain Valley 
Pipeline, LLC (Mountain Valley) and/or by wildlife species (such as deer or beaver) may require 
adjustment to the criteria for successful establishment of the resource. Likewise, upstream conditions 
beyond Mountain Valley’s control may affect monitoring results within the restoration areas. It also must 
be understood that some areas would not meet these understory and groundcover standards simply due 
to natural but abnormal conditions, such as extreme weather events; therefore, a reasonable 
determination would be made as to whether failure to meet the relevant standards is a result of a natural 
occurrence or whether it is an unsuccessful revegetation effort. 

1.0 Wetland Attributes1 

1.1 Cowardin Classification 
The Cowardin Classification (Cowardin et al., 1979) for each impact area was determined during the 
delineation of each resource. Three wetland types—Palustrine Emergent (PEM), Palustrine Scrub-Shrub 
(PSS), and Palustrine Forest (PFO)—were identified. Conversion impacts to PSS and PFO will be 
mitigated through the purchase of credits and development of a Permittee-Responsible Mitigation (PRM) 
site2. The restoration goal is to restore each temporarily impacted wetland area to a condition such that it 
is on a trajectory to become, at maturity, a PEM (unless there is a specific restoration obligation in place 
that requires otherwise).  

Notwithstanding the defined performance standard is to achieve a PEM wetland, where possible, 
temporarily impacted wetlands that were previously PSS or PFO will be encouraged to return to that 
condition by leaving roots and stumps in the areas 15 feet outside pipeline, which allows existing 
vegetation to recover more rapidly. Where required, Mountain Valley may plant bare-root saplings and 
shrubs in impacted PFO in the temporary right-of-way (ROW). During the first monitoring event, a survival 
rate of approximately 300 stems per acre per planting area (75% of 400 stem per acre planting) will be 
targeted. During the second monitoring event, habitat assessments will be performed to determine 
whether the expected average survived. If not, the ratio of surviving stems to total stems planted will be 
calculated to determine the stem-survival rate. The actual survival rate will be used to determine the 
number of plantings necessary to achieve the desired average in the third monitoring event. 

1.2 Area 
The restored wetland area shall be greater than or equal to the original wetland area established in the 
baseline assessment. 

1 Performance standards are based on the 2018 Mitigation Banking Instrument Template developed by 
the Norfolk District of the U.S. Army Corps of Engineers (USACE) and the Virginia Department of 
Environmental Quality. 
2 MVP Southgate Amendment Project’s PRM site is permitted through the Project’s 404/401 Water 
Quality Certification with all construction and restoration requirements documented through those 
authorizations. Therefore, the requirements of this Mitigation Framework are not directly applicable to the 
PRM site.  
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MVP Southgate Wetland Attributes 

Appendix C- Performance Standards 1-2 Mountain Valley 

1.3 Topographical Survey 
The restored wetland area elevations shall be restored as close as practicable to the pre-construction 
contours to maintain the original wetland hydrology. If hydrology indicators have not been identified at 
year 1 of annual monitoring, Mountain Valley will conduct a follow-up topographic survey. This survey 
shall use the same horizontal and vertical datums used by the original data. If point data from the original 
data are not available, to be able to compare topography to this level of precision post-construction to the 
original topographic survey, a combination of interpolation using surfaces constructed from counter 
interval data and survey data outside of the limits of disturbance may be needed to calibrate and compare 
each survey to each other. 

1.4 Dominant Vegetation 
More than 50% of all dominant herbaceous plant species shall be facultative (FAC) or wetter (facultative 
wetland (FACW) or obligate wetland (OBL)). Wetland vegetation dominance is defined as a vegetation 
community where more than 50% of all dominant species are FAC or wetter using “routine delineation 
methods” as described in the 1987 Manual and Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Eastern Mountains and Piedmont Region (Version 2.0). 

1.5 Invasive Species 
The restored wetlands area shall contain less than 5% aerial coverage of invasive species or be similar to 
the invasive species population density immediately adjacent to the resource crossing. The invasive 
species list for Virginia is available through the Virginia Department of Conservation and Recreation.3 The 
invasive species list for North Carolina is maintained by the North Carolina Invasive Plant Council and the 
North Carolina Native Plant Society. 

1.6 Native (Non-Invasive) Herbaceous Vegetation Coverage 
Native or non-invasive herbaceous plant coverage shall be at least 70% by the end of the first growing 
season and subsequent monitoring years thereafter unless shrub and/or canopy/crown coverage is at 
least 30%. 

1.7 Hydric Soils 
For restored wetlands where wetland soils were previously sampled to a minimum depth of 12 inches, 
positive indicators of hydric soil formation (see Field Indicators of Hydric Soils in the  
United States, Version 8.2 (NRCS, 2018)4) must be present by the conclusion of the monitoring period post-
construction within the first six inches for sandy (coarse-textured) soils and within the first 12 inches for 
silts, clays, and loams. Restored wetlands that had refusal at 12 inches or less should also exhibit hydric 
soil development by the conclusion of the monitoring period; however, as these locations can be seen as 
problematic, if hydric soil formation indicators are not identified visually, evaluation of wetland restoration 
should consider procedures found in Chapter 5 of the Regional Supplement to the Corps of Engineers 
Wetland Delineation Manual: Eastern Mountains and Piedmont Region (USACE, 2012).  

The following standards specific to the soil type must be achieved: 

(Required) For coarse-textured (sandy) surface soils, positive indicators of hydric soil formation must be 
demonstrated within six inches of the soil surface.  

3 NH_invasivePlantList_2014.indd (virginia.gov). 
4 Field Indicators of Hydric Soils in the United States has since been updated with Version 9.2 released 
on Sept. 30, 2025.  
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“dynamic stability” (i.e., the stream is shifting due to natural conditions, but is stable), these performance 
standards may be waived by the applicable agencies. 

2.1.1 Cross-sectional Area 
In the perennial streams, the stream cross-sectional area shall not increase or decrease by an amount 
greater than 25% of the baseline stream cross-sectional area, unless it is consistent with the upstream 
and/or downstream channel. In the ephemeral and intermittent streams, the cross-sectional area shall be 
restored to a stable configuration based on the preconstruction contours and site conditions. 

2.1.2 Pool-to-pool Spacing 
The pool-to-pool spacing shall not increase or decrease by an amount greater than 25% of the baseline 
surveyed pool-to-pool spacing range when more than one pool exists in the subject reach. 

2.1.3 Maximum Pool Depth 
In the perennial streams, the maximum pool depth shall not increase or decrease by an amount greater 
than 50% of the baseline surveyed pool depth (measured to bankfull elevation). 

In the ephemeral and intermittent streams, the maximum pool depth shall be restored to a stable 
configuration based on the preconstruction contours and site conditions. 

2.1.4 Average Riffle Slope 
The average slope of the riffle shall not increase or decrease by an amount greater than one tenth (0.1) of 
the slope determined by the baseline longitudinal survey or 0.4%, whichever is greater (e.g., a 4% 
baseline slope can allow a post-construction riffle slope of +/- 0.4%, or a range from 3.6% to 4.4%; a 1% 
baseline slope can allow a post-construction riffle slope of +/- 0.4%, or a range from 0.6% to 1.4%). 

2.1.5 Average Reach Slope 
The average slope of the reach shall not increase or decrease by an amount greater than one tenth of the 
slope determined by the baseline longitudinal survey or 0.4%, whichever is greater. 

2.1.6 Pebble Count 
A reach-wide, representative pebble count will be completed post-construction and during the subsequent 
monitoring periods. The performance metric will be to maintain the same category as the baseline 
conditions. 

2.2 Stream Vegetation 

2.2.1 Riparian Buffer 
Mountain Valley will stabilize and restore the riparian buffer adjacent to the stream crossings. Where 
proposed, a 75% survival rate at the areas having bare-root saplings planted will be required. An 
enhanced 80% survival rate at the areas having bareroot saplings planted will be required at impaired 
waters crossings. Herbaceous vegetation by native non/invasive species shall achieve 70% coverage 
unless canopy coverage reaches 30%. Herbaceous vegetation by native non/invasive species achieving 
80% coverage will be required at impaired waters crossings unless canopy coverage reaches 30%.  
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Introduction 

Assessments and surveys will be conducted for the restored stream and restored wetland crossings in 
the MVP Southgate Amendment Project (Project) area. Restored stream and wetland assessments and 
surveys will be initiated within the year following restoration activities at each crossing. Monitoring 
activities, except for the as-built survey, will be completed during the growing season. For the purpose of 
wetland monitoring, the growing season will be approximated as the timeframe after the last frost in the 
spring and before the first frost in the fall unless more specific methods are utilized.  If site-specific data 
are unavailable, other biological indicators for the growing season may be utilized, which may include 
emergence of herbaceous plants from the ground; appearance of new growth from vegetative crowns 
(e.g., in graminoids, bulbs, and corms); coleoptile/cotyledon emergence from seed; bud burst on woody 
plants (i.e., some green foliage is visible between spreading bud scales); emergence or elongation of 
leaves of woody plants; or emergence or opening of flowers. The end of the growing season may be 
indicated as when woody deciduous species lose their leaves and/or the last herbaceous plants cease 
flowering and their leaves become dry or brown, generally in the fall due to cold temperatures or reduced 
moisture availability.  

Monitoring will begin after completion of restoration activities. Annual monitoring will start during the 
growing season that commences after restoration completion (i.e., if the growing season starts March 15 
and the restoration was completed June 30, the monitoring will start during the subsequent year’s 
growing season). Longitudinal surveys of field conditions, cross-section analysis, and in-stream surveys 
will be completed if visual observations determine that the stream has not reached a state of dynamic 
stability for the first year of monitoring. Streams will be visually monitored for each subsequent monitoring 
period, unless conditions indicate additional surveys are required.    

If the relevant performance standards have been achieved for a site prior to the three-year commitment, 
Mountain Valley may request approval from the relevant regulatory agency overseeing the post-
construction monitoring to discontinue monitoring of the resource. Confirmation in writing from Mountain 
Valley Pipeline, LLC (Mountain Valley and concurrence from the United States Army Corps of Engineers 
(USACE), Virginia Department of Environmental Quality (VADEQ), and North Carolina Department of 
Environmental Quality (NCDEQ) when Mountain Valley has satisfied the requirements of the restoration 
plan will end the monitoring period for this Project.  

Please note that Mountain Valley has a limited ability to conduct activities outside of the limits of 
disturbance (LOD) approved by the Federal Energy Regulatory Commission. Accordingly, field-data-
collection activities will be limited to the specific LOD width for each crossing and require a modification 
from the standard reach lengths as outlined in the U.S. Environmental Protection Agency (USEPA) Rapid 
Bioassessment Protocol (RBP) Manual (100-meter reach for RBP/Benthic Macroinvertebrates) and 
applicable state guidance. The assessment reach will be limited to the 75-ft LOD or less, depending on 
the proposed impact type (pipeline crossing, temporary or permanent access road, additional temporary 
workspace, or anode bed). Depending on the crossing angle, stream meanders, and other factors, the 
actual length of the stream reach available for survey within the LOD may be more or less than 75 ft.
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1.0 Wetland Monitoring 

1.1 Cowardin Classification 
Cowardin Classification (Cowardin et al., 1979) for each wetland will be determined using the Wetland 
Determination Data Form for that wetland. The delineator will record the existing Cowardin classification 
as well as the classification of the type of wetlands that the vegetation community suggests it is on a 
trajectory to achieve. 

1.2 Wetland Area 
The wetland areas will be delineated utilizing the USACE 1987 Wetland Delineation Manual (Environmental 
Laboratory, 1987) and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Eastern Mountains and Piedmont Region Version 2.0 (USACE, 2012). The delineated wetlands will be 
survey-located for comparison to the pre-construction area. 

Photo documentation will occur during each sampling event. Specific photo locations are provided in 
Table 1. For wetland crossings or impacts, in addition to those listed in Table 1, the investigators will 
include various photographs of the restored wetland inside the LOD as well as conditions outside the 
LOD (based on size, shape, and total area of the restored wetlands). All photographs will be geo-
referenced with GPS coordinates. Each crossing will include a photo location map indicating the specific 
location where photos were taken. 

Table 1: Wetland Photo Location Requirements 

Stream Type Photographs 
Virginia & North Carolina Wetlands 

All Wetlands and Uplands 

Photos of cardinal directions at the center of the wetland 
Photos of cardinal directions of each wetland sample pit. 
Photo of pit 
Photo of core sample. 

Virginia & North Carolina Wetlands 

All Wetlands 
WL-(#) – (#) photos of the impacted wetland area inside the LOD 
EX COND – (#) – (#) photos of the conditions edge of the LOD 

1.3 Topographical Survey 
If surface water is present, water elevation should be documented in addition to the surface of the 
wetland soil in cross-section. Hard control points should be established for future reference. Contour 
intervals should be a minimum of six inches with 25-ft grids and spot shots indicated if ground survey 
work is conducted versus aerial or remote sensing. Wherever possible, survey-grade spot shots will be 
taken outside of the LOD to assist in calibrating the datum of the pre-construction topographic survey with 
this post-construction topographic survey. 

1.4 Dominant Vegetation 
Dominant vegetation will be determined based on the methodology found in the USACE’s Wetland 
Delineation Manual and recorded on the Wetland Determination Data Form for each wetland. 

Last Updated 



MVP Southgate Wetland Monitoring 

Appendix D- Monitoring Plan 1-3 Mountain Valley 

1.5 Invasive Species Cover 
Invasive species cover will be recorded on the Wetland Determination Data Form for each wetland. The 
delineator will also note and identify all invasive plant species and their percent cover located within the 
wetland but outside the data plot, if any. 

1.6 Native (Non-Invasive) Herbaceous Vegetation Cover 
Native herbaceous vegetation cover will be recorded on the Wetland Determination Data Form for each 
wetland. 

1.7 Hydric Soils 
The presence of hydric soils will be determined based on the methodology found in the USACE’s Wetland 
Delineation Manual and recorded on the Wetland Determination Data Form for each wetland. 

1.8 Hydrology Indicators 
The presence of wetland hydrology indicators will be determined based on the methodology found in the 
USACE’s Wetland Delineation Manual and recorded on the Wetland Determination Data Form for each 
wetland. 

1.9 Bulk Density 
As stated in Baseline Assessment Plan, bulk density is assumed to not exceed root-growth restriction 
ranges and thus will not be measured during the baseline assessment. Bulk density may be measured 
during restoration if Mountain Valley determines it is necessary or as part of the adaptive management 
strategy. 

1.10 Wetland—Resource Evaluation 

1.10.1 Visual Assessment Documentation 
In Virginia, field photographs will be collected and used for visual comparison, following the same 
procedures as when conducting surveys. In North Carolina, the NC WAM field assessment will be 
completed after each monitoring event. For both scenarios, the collected data will then be used to 
compare to baseline and/or previous monitoring years, as applicable.
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2.3.5 Visual Assessment Documentation 
Relevant elements of the VA Unified Stream Methodology and the NC Stream Assessment Method forms 
are covered by applicable sections within this Monitoring Plan.
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3.0 Quality Assurance/Quality Control (QA/QC) 

Field equipment will be inspected and calibrated each day prior to field crew deployment per the 
manufacturers’ specifications. A field notebook will be maintained to document conditions encountered 
while samples are collected, including field observations, photographs taken, samples collected, and 
deviations from the sampling protocol. Appropriate field forms, as mentioned in previous sections, will be 
completed as required in the field and copied/filed upon return to the office. Manual data entry in 
spreadsheets and/or calculations performed will be subjected to a QA/QC review to ensure proper data 
transfer.  
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4.0 Data Analysis and Reporting Procedures 

Raw data in the form of field data forms from the stream surveys will be archived once relevant 
information has been transferred on to spreadsheets or other applicable programs. Wetland data sheets 
will be evaluated to determine the presence of hydric soils, hydrology, and vegetation. Wetland forms and 
photographs will then be filled out so that this information may be used in annual monitoring reports. Data 
will also be compared (annually) and evaluated to determine if performance standards are being met. To 
maintain clear communication with the agencies, Mountain Valley will submit annual monitoring reports to 
the applicable USACE district and relevant state agency, VDEQ or NCDEQ, that address the previous 
year’s monitoring activities. Each annual report will include:  

• All data collected, including quarterly monitoring reports for impaired waters, for each restored
stream and wetland site in accordance with the Monitoring Plan;

• Circumstances (e.g., unusual or extreme weather conditions, land-use changes or other impacts
upstream, damage by wildlife) that may be affecting the conditions of monitored streams and
wetlands;

• Any findings that warrant action under the Maintenance & Adaptive Management Plan and, if
necessary, a corrective action plan based on those findings; and

• Recommended determination of whether each monitored site has achieved the applicable
performance standards or if additional monitoring is warranted.
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1.4 Dominant Vegetation 
If the performance standard identified in Appendix C for dominant vegetation is not met on or before the 
end of the three-year monitoring period, the management procedures outlined in Section 1.1 above will 
be implemented. 

1.5 Invasive Species Cover 
If the performance standard for invasive-species cover identified in Appendix C is not satisfied on or 
before the end of the three-year monitoring period, then invasive plant species shall be removed 
mechanically (i.e., hand weeding), or with herbicide applications if approved by all applicable regulatory 
agencies in compliance with 9VAC25-210-50.  

If requested by Mountain Valley, this performance metric may be re-evaluated by the permitting agencies 
for situations where adjacent land cover contains invasive species or factors outside of the control of 
Mountain Valley prevent this performance standard from being met. Mountain Valley may also request 
that the permitting agencies re-evaluate this performance metric to consider the ecological tradeoffs of 
controlling invasive cover to the potential benefit of species richness or other ecologically based 
measures that identify the benefits of not re-disturbing the area.  

1.6 Native (Non-Invasive) Herbaceous Vegetation Cover 
If the performance standard for native (non-invasive) herbaceous vegetation coverage identified in 
Appendix C is not met on or before the end of the three-year monitoring period, the management 
procedures outlined in Section 1.1 above will be implemented. 

1.7 Hydric Soils 
If the performance standard for hydric soils identified in Appendix C is not met on or before the end of the 
three-year monitoring period, then the hydrology and appropriate response actions will be evaluated as 
outlined in Section 1.0.8. If efforts to restore hydric soils are not successful, subject to approval of the 
appropriate permitting agencies for the impact area(s), Mountain Valley will purchase mitigation credits or 
make appropriate ILF contributions, using the assumption that such area was permanently impacted. 

1.8 Hydrology Indicators 
If the performance standard for hydrology indicators identified in Appendix C is not met on or before the 
end of the three-year monitoring period, the first step will be to check the Palmer Drought Severity Index 
and the US Drought Monitor for the subject location to determine if the area is in a moderated drought 
(Palmer Index) or abnormally dry or drier (U.S. Drought Monitor) conditions. If there are such dry 
conditions, hydrology indicators of a wetlands are not likely to be present, at least for “drier end” wetlands 
areas, and no actions are necessary.  

If such conditions do not exist and wetland hydrology indicators are not identified on or before the end of 
the three-year monitoring period, then shallow groundwater wells or piezometers may be installed (U.S. 
Army Corps of Engineers, 2005) to determine if wetlands hydrology is present but not identifiable in the 
soil media due to the time lag of some soil chemistry parameters. Mountain Valley may also consider 
regrading or directing overland flow in the wetland area to improve hydrological conditions.  This 
determination will be made prior to the installation of groundwater wells or piezometers and completed by 
a wetland professional. If the hydrology performance standard is not met during a normal, or drier-than-
normal, growing season at least once during the three-year monitoring period, then Mountain Valley will 
evaluate whether additional monitoring is likely to demonstrate that the performance standard has been 
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met. If efforts to restore hydrology indicators are not successful, subject to approval of the appropriate 
permitting agencies for said impact area(s), Mountain Valley will purchase mitigation credits or make 
appropriate ILF contributions, using the assumption that such area was permanently impacted. 

1.9 Bulk Density 
If it is determined that soil density may be restricting root-growth conditions, and if standard decompaction 
practices (disking, plowing, cultivating, tilling, or incorporation of organic matter into the topsoil horizon ) 
have not sufficiently de-compacted the soil, then bulk density testing may be completed for the topsoil 
(upper 6 to 12 inches depending on soil profile). The upper 12 inches of the soil profile shall have a bulk 
density of less than the following levels so that root growth is not restricted, dependent on soil texture:  

Clayey:  91.7 pounds/cubic foot (lbs/cf) or 1.47 grams/cubic centimeter (g/cm3 ) 
Silty:  103.0 lbs/cf or 1.65 g/cm3  
Sandy:  112.3 lbs/cf or 1.80 g/cm3  

The bulk density for textures in between these classes shall be linearly interpolated based on the in-situ 
soil texture percentages of these three soil particle size classes.  

The area may then be further de-compacted to meet these standards, or coordination with the agencies 
will be conducted to determine if mitigation banking or ILF contributions would be more appropriate, 
depending on site access and location.
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2.0 Stream Attributes 

The main areas of maintenance and adaptive management concern or focus are as follows: 

• Maintaining appropriate geomorphology, i.e., monitored stream dimension (cross section), bed
material, and photo documentation.

• Maintaining a stable channel.
• Minimizing bank erosion.
• Maintaining appropriate bedforms and particulates.
• Establishing early riparian vegetation.
• Controlling invasive species.

The physical features of any natural channel, as well as restored channels, change periodically, and such 
changes do not always require maintenance. However, when these changes adversely affect the stability, 
structural integrity, and/or habitat quality within the channels, actions should be taken. Stream attributes 
may be assessed using visual inspections (observations), longitudinal profiles, or cross-section surveys.  

Note, as discussed, not all changes are considered detrimental (such changes occur in natural stream 
channels as well). For example, considerable reconfiguration of physical features may be allowed as long 
as they do not adversely affect conveyance, bank stability, structural integrity, or habitat quality.    

Channel Stability: 

If performance standards in Appendix C are not met on or before the end of the three-year monitoring 
period, Mountain Valley will evaluate implementation of the measures in this section.  The key areas of 
concern are erosion of stream banks, aggradation of channel that could impair flood capacity or change 
channel stability, and aggradation of the overbank channel or damage to the floodplain. The process for 
addressing erosion problems will be highly proactive with visual observations or surveys, as well as 
ongoing monitoring as per the Project’s Erosion and Sediment Control Plans in North Carolina and 
Standards and Specifications in Virginia. This will allow Mountain Valley to identify potential problems 
early so that low-tech vegetative methods can be employed to slow down erosion.  If the problems 
become severe enough to warrant structural treatment, then a design process will be initiated (after 
contacting the appropriate resource agencies).  

The proposed restoration measures should be self-maintaining after an initial vegetation establishment 
period and should require little, if any, maintenance. However, additional action may need to be taken if 
the flood capacity of the channel is reduced (some type of infringement on the channel or in the 
floodplain) or if the geomorphic stability of the restored channel is compromised. These problems could 
occur due to excess sediment deposition, erosion, topographic changes, higher-than-expected channel 
roughness, or differences in the predicted channel dimensions and associated flow regime versus pre-
construction data.  

Mountain Valley will undertake an evaluation of options in the unlikely event of such a channel failure or 
compromise. Changes that may be necessary if such events were to occur may include, but are not 
limited to, the following:  

• Removal of vegetation.
• Modification of channel dimensions.
• Addition of more structure.
• Regrading of vegetative areas.
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3.0 Site Protection and Long-Term Management 

The restoration areas are located within the Project’s ROW and construction access areas where future 
disturbance will be limited. Per FERC requirements, Mountain Valley is responsible for inspecting and 
maintaining the ROW for the operational life of the Project. Upon the completion of permit requirements, 
monitoring the restoration areas will fall under the monitoring program Mountain Valley utilizes for utility 
ROWs as required by its FERC certification. Furthermore, the restored stream channels are considered 
Waters of the U.S. and will, therefore, be protected from future disturbances in the form of pollutant 
discharges, channel alterations, or filling by existing laws and regulations limiting such impacts.  
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4.0 Supplemental Mitigation for Temporary Impacts 

Temporary impacts occur when fill is placed in “Waters of the United States” that are then restored to 
similar preconstruction contours when construction is complete.  These impacts do not result in changes 
in the bottom elevation of streams and wetlands; thus, are not considered a loss of aquatic resources.  
Therefore, compensatory mitigation for temporary impacts is typically provided by the restoration of the 
resources.  

To account of the temporary loss of use, Mountain Valley proposes to voluntarily mitigate for temporal 
impacts associated with stream and wetland crossings.  This section discusses the methodology for 
calculating the quantity of supplemental compensatory mitigation credit to be provided to compensate for 
temporal mitigation. 

4.1 Temporal Mitigation Credit Determination Methodology 
Compensatory mitigation for temporal impacts is not typically provided for actions regulated by the 
respective Corps districts, VADEQ, or NCDEQ.  Nor do the Norfolk or Wilmington USACE Districts or 
respective state DEQ’s have a standard approach to mitigating temporal losses. Mountain Valley 
originally developed a temporal loss compensation methodology for the Mountain Valley Pipeline 
Mainline project. To develop the methodology, Mountain Valley reviewed authorities from the relevant 
agencies, as well as approaches to temporal loss mitigation in other districts. The methodology was 
thoroughly reviewed and accepted by the relevant Corps districts (Norfolk, Huntington, and Pittsburgh) 
and state agencies (Virginia and West Virginia) responsible for the Mainline project. Mountain Valley 
intends to apply the same methodology to this Project. 

Mountain Valley proposes to provide supplemental compensatory mitigation for temporal loss at a 
standard rate of 3% per year for all temporary impacts. The same rate (3%) will be applied both to the 
duration of the construction impact and an assumed period of post-construction restoration. The assumed 
durations are explained in Sections 4.2 and 4.3. 

Mountain Valley has calculated the amount of supplemental compensatory mitigation to be provided with 
the modified 3% per year debit assumptions noted above in Virginia and North Carolina.  The 
supplemental compensatory mitigation has been calculated by applying a 3% credit per year credit debit 
to the mitigation requirement that would be generated for a hypothetical permanent impact using the USM 
or stream area (streams) or wetland area in accordance with the following formula: Supplemental 
compensatory mitigation = 3% per year compensation rate times assumed duration of temporal loss times 
hypothetical mitigation requirement for a permanent impact to the resource. 

4.2 Temporary Impacts Associated with Pipeline Crossings 
Streams and wetlands will be temporarily impacted by preparation of the ROW and excavation of the 
trench to all the installation of the pipeline. Once an aquatic resource crossing is commenced, it is 
completed as expeditiously as possible to minimize the duration of instream work. The impact location is 
restored immediately upon completion of the pipeline installation activity. 

For temporarily-impacted streams associated with pipeline crossings, the preexisting substrate and 
contours will be restored and stream flow (if flowing water present) will be returned.  Elevated sediment 
and turbidity levels are expected to dissipate within several hours to a few days.  To conservatively 
compensate for any lingering temporal loss following restoration of the stream crossing, Mountain Valley 
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will include one year of compensatory mitigation from the date the stream is impacted, which will also 
include the de minimis duration of the instream work.  

For example, the supplemental mitigation obligation for a 100-linear feet stream temporarily impacted by 
a pipeline crossing would be determined as follows. First, Mountain Valley would determine the 
hypothetical compensation requirement for a permanent impact to this 100-foot stream segment using 
either the USM (VA) or NC DWR (NC) methodologies. For such impacts, Mountain Valley assumes the 
duration of temporal loss is 1 year, and that loss is mitigated at a rate of 3% per year. Accordingly, the 
compensatory mitigation commitment for this example impact would be 3% of the compensation that 
would be necessary if there was a permanent loss of the stream.  

For temporarily-impacted wetlands associated with pipeline crossings, the preexisting contours will be 
restored with the segregated wetland topsoil (except in the unexpected situation in which saturated or 
flooded conditions prevent topsoil segregation).  Through a combination of the natural seedbank, 
seeding, and, where required, bare root sapling or shrub plantings, PEM wetland vegetation is expected 
to return within one full growing season.  No additional compensatory mitigation is proposed for 
restoration of PSS or PFO vegetation because, as discussed in Section 3.2, compensatory mitigation has 
already been provided for those conversion impacts.  To conservatively compensate for any lingering 
temporal loss following restoration of the wetland crossing, an additional two years of compensatory 
mitigation will be provided.  

For example, the supplemental mitigation obligation for a 0.10-acre PEM wetland temporarily impacted by 
a pipeline crossing would be determined as follows. First, Mountain Valley would determine the 
hypothetical compensation requirement for a permanent impact to this 0.10-acre wetland using either the 
standard mitigation ratio (VA) or NC DWR methodology (NC). For such impacts, Mountain Valley 
assumes the duration of temporal loss is 2 years, and that loss is mitigated at a rate of 3% per year. 
Accordingly, the compensatory mitigation commitment for this example impact would be 6% of the 
compensation that would be necessary for a permanent loss of the wetland.  

4.3 Temporary Impacts Associated with the Placement of 
Temporary Fill 
Temporary fills may be placed in aquatic resources in several circumstances.  The most common type of 
temporary fill is timber mat crossings.  Timber mats that are used at stream crossings are often included 
because they are located below the ordinary high water mark and do not change or alter the stream 
bottom.  Timber mats are used in wetlands, as required by FERC and recommended by other resource 
agencies, to reduce potential impacts to these resources from equipment passage.  Timber mats may 
remain in place for an extended duration during the construction phase of the Project because they are 
necessary to maintain access to parts of the ROW for the purposes of construction, inspection, and 
maintenance of the Project’s erosion and sediment controls.  Other temporary fills may be necessary to 
construct and maintain temporary access roads and workspaces.  When no longer needed for 
construction of the Project, temporary fills will be removed, and the affected resources will be restored to 
preconstruction conditions.  

To calculate the supplemental compensatory mitigation to be provided for temporary fill impacts, 
Mountain Valley has first calculated the anticipated duration of the fill. Although resources with temporary 
fills are expected to be restored quickly, Mountain Valley has applied the same assumed post-restoration 
period of temporal loss as for crossings. That is, an additional one year of compensatory mitigation will be 
provided for streams and two years for wetlands.  
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Table F-1 - Virginia Supplemental Wetland Mitigation
Comprehensive Stream and Wetland Monitoring, Restoration, and Mitigation Framework

MVP Southgate Amendment Project

Wetland ID County USACE District Latitude a/ Longitude a/ Cowardin Class b/ HUC-8 Impact Type c/
Temporary Impacts 

(acres) d/

Hypothetical 
Compensatory 

Mitigation 
Requirement e/

Compensation Rate 
(3%) f/

Assumed Duration of 
Temporal Loss 

(years) g/

Supplemental 
Compensatory 

Mitigation h/

W-A001 Pittsylvania Norfolk 36.820876 -79.349624 PEM 03010105 Timber Mat Travel Lane 0.0629 0.0629 0.03 3 0.0057
W-A003b Pittsylvania Norfolk 36.823326 -79.347151 PEM 03010105 Pipeline ROW 0.0958 0.0958 0.03 2 0.0058
W-A005 Pittsylvania Norfolk 36.826061 -79.338719 PEM 03010105 Temporary Access Road 0.0252 0.0252 0.03 3 0.0023
W-A007 Pittsylvania Norfolk 36.801930 -79.368135 PEM 03010105 Temporary Access Road 0.0658 0.0658 0.03 3 0.0059
W-A008 Pittsylvania Norfolk 36.801941 -79.368419 PEM 03010105 Temporary Access Road 0.0068 0.0068 0.03 3 0.0006
W-A009 Pittsylvania Norfolk 36.803103 -79.369149 PEM 03010105 Pipeline ROW 0.0364 0.0364 0.03 2 0.0022

W-A010a Pittsylvania Norfolk 36.804950 -79.367094 PEM 03010105 Pipeline ROW 2.2928 2.2928 0.03 2 0.1376
W-A011 Pittsylvania Norfolk 36.808642 -79.362842 PEM 03010105 Timber Mat Travel Lane 0.0173 0.0173 0.03 3 0.0016

W-A013a Pittsylvania Norfolk 36.810309 -79.360973 PEM 03010105
Pipeline ROW/

Temporary Access Road
1.0186 1.0186 0.03 2 0.0611

W-A017 Pittsylvania Norfolk 36.736489 -79.438789 PEM 03010105 Pipeline ROW 0.1795 0.1795 0.03 2 0.0108
W-A025a Pittsylvania Norfolk 36.741628 -79.434083 PEM 03010105 Timber Mat Crossing 0.0108 0.0108 0.03 3 0.0010
W-A026 Pittsylvania Norfolk 36.746177 -79.429973 PEM 03010105 Timber Mat Crossing 0.0063 0.0063 0.03 3 0.0006
W-A027 Pittsylvania Norfolk 36.753467 -79.423204 PEM 03010105 Timber Mat Crossing 0.0144 0.0144 0.03 3 0.0013

W-A029a Pittsylvania Norfolk 36.735055 -79.440182 PEM 03010105 Pipeline ROW 0.0750 0.0750 0.03 2 0.0045
W-A030a Pittsylvania Norfolk 36.728941 -79.445945 PEM 03010105 Pipeline ROW 0.0953 0.0953 0.03 2 0.0057
W-A032 Pittsylvania Norfolk 36.757595 -79.419057 PEM 03010105 Timber Mat Crossing 0.0098 0.0098 0.03 3 0.0009
W-A037 Pittsylvania Norfolk 36.703959 -79.470234 PEM 03010103 Timber Mat Crossing 0.0033 0.0033 0.03 3 0.0003
W-A040 Pittsylvania Norfolk 36.701714 -79.473466 PEM 03010103 Timber Mat Crossing 0.0159 0.0159 0.03 3 0.0014
W-A042 Pittsylvania Norfolk 36.688884 -79.486260 PEM 03010103 Timber Mat Crossing 0.0008 0.0008 0.03 3 0.0001
W-A043 Pittsylvania Norfolk 36.688825 -79.486238 PEM 03010103 Timber Mat Crossing 0.0013 0.0013 0.03 3 0.0001
W-A046 Pittsylvania Norfolk 36.671944 -79.498935 PEM 03010103 Temporary Access Road 0.0009 0.0009 0.03 3 0.0001
W-A047 Pittsylvania Norfolk 36.671862 -79.498897 PEM 03010103 Temporary Access Road 0.0061 0.0061 0.03 3 0.0006
W-A048 Pittsylvania Norfolk 36.668160 -79.506540 PEM 03010103 Pipeline ROW 0.0088 0.0088 0.03 2 0.0005

W-A049b Pittsylvania Norfolk 36.673619 -79.501599 PEM 03010103 Timber Mat Crossing 0.0181 0.0181 0.03 3 0.0016
W-A050 Pittsylvania Norfolk 36.803187 -79.368939 PEM 03010105 Timber Mat Crossing 0.0125 0.0125 0.03 3 0.0011
W-A051 Pittsylvania Norfolk 36.651860 -79.522198 PEM 03010103 Pipeline ROW 0.0324 0.0324 0.03 2 0.0019
W-A053 Pittsylvania Norfolk 36.803307 -79.368781 PEM 03010105 Timber Mat Crossing 0.0012 0.0012 0.03 3 0.0001
W-A054 Pittsylvania Norfolk 36.644078 -79.527393 PEM 03010103 Pipeline ROW 0.0989 0.0989 0.03 2 0.0059
W-A063 Pittsylvania Norfolk 36.627974 -79.548082 PEM 03010103 Timber Mat Crossing 0.0007 0.0007 0.03 3 0.0001
W-A068 Pittsylvania Norfolk 36.768123 -79.408282 PEM 03010105 Pipeline ROW 0.0182 0.0182 0.03 2 0.0011

W-A070a Pittsylvania Norfolk 36.757744 -79.418935 PEM 03010105 Timber Mat Crossing 0.0238 0.0238 0.03 3 0.0021
W-A070b Pittsylvania Norfolk 36.757852 -79.418825 PEM 03010105 Timber Mat Crossing 0.0082 0.0082 0.03 3 0.0007
W-A073a Pittsylvania Norfolk 36.774698 -79.399031 PEM 03010105 Pipeline ROW 0.2724 0.2724 0.03 2 0.0163
W-A076 Pittsylvania Norfolk 36.657575 -79.517488 PEM 03010103 Timber Mat Crossing 0.0001 0.0001 0.03 3 0.0000
W-A079 Pittsylvania Norfolk 36.815033 -79.355579 PEM 03010105 Timber Mat Crossing 0.0036 0.0036 0.03 3 0.0003
W-A081 Pittsylvania Norfolk 36.698694 -79.476488 PEM 03010103 Timber Mat Crossing 0.0022 0.0022 0.03 3 0.0002

W-B013a Pittsylvania Norfolk 36.541866 -79.632567 PEM 03010103 Timber Mat Crossing 0.0174 0.0174 0.03 3 0.0016
W-B017 Pittsylvania Norfolk 36.557813 -79.616489 PEM 03010103 Pipeline ROW 0.0602 0.0602 0.03 2 0.0036
W-B019 Pittsylvania Norfolk 36.561926 -79.612988 PEM 03010103 Pipeline ROW 0.1125 0.1125 0.03 2 0.0068
W-B024 Pittsylvania Norfolk 36.585648 -79.588213 PEM 03010103 Timber Mat Crossing 0.0116 0.0116 0.03 3 0.0010

W-B036b Pittsylvania Norfolk 36.587230 -79.586598 PEM 03010103 Timber Mat Crossing 0.0798 0.0798 0.03 3 0.0072
W-B038a Pittsylvania Norfolk 36.595989 -79.576949 PEM 03010103 Pipeline ROW 0.0758 0.0758 0.03 2 0.0046
W-B038c Pittsylvania Norfolk 36.595719 -79.577293 PEM 03010103 Timber Mat Crossing 0.0860 0.0860 0.03 3 0.0077
W-B042a Pittsylvania Norfolk 36.606170 -79.568044 PEM 03010103 Timber Mat Crossing 0.0599 0.0599 0.03 3 0.0054
W-B050 Pittsylvania Norfolk 36.561401 -79.613187 PEM 03010103 Timber Mat Crossing 0.0040 0.0040 0.03 3 0.0004

W-F002a Pittsylvania Norfolk 36.588715 -79.584987 PEM 03010103 Timber Mat Crossing 0.0055 0.0055 0.03 3 0.0005
W-G001a Pittsylvania Norfolk 36.551286 -79.614259 PEM 03010103 Temporary Access Road 0.0276 0.0276 0.03 3 0.0025

0.3232
a/ Shown in decimal degrees.
b/ PEM = Palustrine Emergent; PSS = Palustrine Scrub-Shrub; PFO = Palustrine Forested
c/ Pipeline right-of-way (ROW) is based on wetlands that cross the pipeline within the 75-foot-wide permanent and temporary easements. Timber mat crossings are based on wetlands that do not cross the pipeline within the 75-foot-wide permanent and temporary easements. ATWS = additional temporary 
workspace.
d/ Construction of access roads will not result in impacts to tidal wetlands or wetlands adjacent to tidal waters. Temporary impacts include the area of PEM wetlands that are within the limits of disturbance; impact acreages are rounded to 4 decimal places.
e/ The hypothetical compensatory mitigation requirement is determined for a hypothetical permanent impact to wetlands at a standard compensatory mitigation ratio of 1:1.
f/ Mountain Valley proposes a standard rate of 3% per year for all temporary impacts which includes the duration of the construction impact and an assumed period of post-construction restoration.
g/ Mountain Valley assumes the duration of temporal loss is 2 years for pipeline crossings and 3 years for the placement of temporary fill such as timber mats.
h/ Supplemental compensatory mitigation = 3% per year compensation rate times  assumed duration of temporal loss times  hypothetical mitigation requirement for a permanent impact to the wetland.

Total:
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Table F-2 - North Carolina Supplemental Wetland Mitigation
Comprehensive Stream and Wetland Monitoring, Restoration, and Mitigation Framework

MVP Southgate Amendment Project

Wetland ID County USACE District Latitude a/ Longitude a/ Cowardin Class b/ HUC-8 Impact Type c/
Temporary Impacts 

(acres) d/

Hypothetical 
Compensatory 

Mitigation 
Requirement e/

Compensation Rate 
(3%) f/

Assumed Duration of 
Temporal Loss 

(years) g/

Supplemental 
Compensatory 

Mitigation h/

W-B001a Rockingham Wilmington 36.495303 -79.680073 PEM 03010103 ATWS 0.3582 0.3582 0.03 3 0.0322
W-B004 Rockingham Wilmington 36.493601 -79.675951 PEM 03010103 ATWS 0.0232 0.0232 0.03 3 0.0021
W-B008 Rockingham Wilmington 36.513224 -79.660014 PEM 03010103 Pipeline ROW 0.0101 0.0101 0.03 2 0.0006

W-B009b Rockingham Wilmington 36.516920 -79.656429 PEM 03010103 Pipeline ROW 0.0536 0.0536 0.03 2 0.0032
W-B010 Rockingham Wilmington 36.519145 -79.654541 PEM 03010103 Pipeline ROW/Temporary Access Road 0.0999 0.0999 0.03 2 0.0060
W-B011 Rockingham Wilmington 36.538144 -79.636202 PEM 03010103 Pipeline ROW 0.0275 0.0275 0.03 2 0.0017
W-B012 Rockingham Wilmington 36.539856 -79.634416 PEM 03010103 Timber Mat Travel Lane 0.0315 0.0315 0.03 3 0.0028
W-B028 Rockingham Wilmington 36.529211 -79.645000 PEM 03010103 Pipeline ROW 0.7960 0.7960 0.03 2 0.0478
W-B029 Rockingham Wilmington 36.530506 -79.642653 PEM 03010103 Timber Mat Crossing 0.0033 0.0033 0.03 3 0.0003

W-B031a Rockingham Wilmington 36.530553 -79.643717 PEM 03010103 Pipeline ROW 0.2289 0.2289 0.03 2 0.0137
W-B032 Rockingham Wilmington 36.534529 -79.638990 PEM 03010103 Pipeline ROW 0.1102 0.1102 0.03 2 0.0066

W-B052b Rockingham Wilmington 36.508385 -79.665273 PEM 03010103 Pipeline ROW 0.0233 0.0233 0.03 2 0.0014
W-B053 Rockingham Wilmington 36.525433 -79.648654 PEM 03010103 Pipeline ROW 0.0441 0.0441 0.03 2 0.0026

W-B055 Rockingham Wilmington 36.493194 -79.678821 PEM 03010103
Timber Mat Crossing/

Temporary Access Road
0.0416 0.0416 0.03 3 0.0037

W-B056 Rockingham Wilmington 36.493824 -79.678444 PEM 03010103 Pipeline ROW 0.0391 0.0391 0.03 2 0.0023
W-F003 Rockingham Wilmington 36.538306 -79.636126 PEM 03010103 Timber Mat Crossing 0.0089 0.0089 0.03 3 0.0008
W-F004 Rockingham Wilmington 36.537522 -79.636888 PEM 03010103 Timber Mat Crossing 0.0096 0.0096 0.03 3 0.0009
W-F005 Rockingham Wilmington 36.537389 -79.637028 PEM 03010103 Timber Mat Crossing 0.0023 0.0023 0.03 3 0.0002
W-F006 Rockingham Wilmington 36.536551 -79.637457 PEM 03010103 Timber Mat Travel Lane 0.0101 0.0101 0.03 3 0.0009
W-F007 Rockingham Wilmington 36.536358 -79.637041 PEM 03010103 ATWS 0.0168 0.0168 0.03 3 0.0015
W-F008 Rockingham Wilmington 36.525157 -79.648937 PEM 03010103 Timber Mat Crossing 0.0393 0.0393 0.03 3 0.0035

W-F009 Rockingham Wilmington 36.520103 -79.654101 PEM 03010103
Pipeline ROW/ATWS/

Temporary Access Road
0.8132 0.8132 0.03 2 0.0488

W-F010 Rockingham Wilmington 36.519681 -79.654757 PEM 03010103
Timber Mat Crossing/ATWS/

Temporary Access Road
0.1008 0.1008 0.03 3 0.0091

W-F011 Rockingham Wilmington 36.519424 -79.654546 PEM 03010103 Pipeline ROW 0.0339 0.0339 0.03 2 0.0020
W-F012 Rockingham Wilmington 36.519330 -79.654769 PEM 03010103 Pipeline ROW 0.0148 0.0148 0.03 2 0.0009
W-F013 Rockingham Wilmington 36.520754 -79.653245 PEM 03010103 Pipeline ROW 0.0260 0.0260 0.03 2 0.0016
W-F015 Rockingham Wilmington 36.533180 -79.642304 PEM 03010103 Temporary Access Road 0.0006 0.0006 0.03 3 0.0001

W-G003 Rockingham Wilmington 36.499646 -79.673743 PEM 03010103
Pipeline ROW/ATWS/

Temporary Access Road
0.0242 0.0242 0.03 2 0.0015

0.1988
a/ Shown in decimal degrees.
b/ PEM = Palustrine Emergent; PSS = Palustrine Scrub-Shrub; PFO = Palustrine Forested
c/ Pipeline right-of-way (ROW) is based on wetlands that cross the pipeline within the 75-foot-wide permanent and temporary easements. Timber mat crossings are based on wetlands that do not cross the pipeline within the 75-foot-wide permanent and temporary easements. ATWS = additional temporary workspace.
d/ Construction of access roads will not result in impacts to tidal wetlands or wetlands adjacent to tidal waters. Temporary impacts include the area of PEM wetlands that are within the limits of disturbance; impact acreages are rounded to 4 decimal places.
e/ The hypothetical compensatory mitigation requirement is determined for a hypothetical permanent impact to wetlands at a standard compensatory mitigation ratio of 1:1.
f/ Mountain Valley proposes a standard rate of 3% per year for all temporary impacts which includes the duration of the construction impact and an assumed period of post-construction restoration.
g/ Mountain Valley assumes the duration of temporal loss is 2 years for pipeline crossings and 3 years for the placement of temporary fill such as timber mats.
h/ Supplemental compensatory mitigation = 3% per year compensation rate times  assumed duration of temporal loss times  hypothetical mitigation requirement for a permanent impact to the wetland.

Total:
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Table F-3 - Virginia Supplemental Stream Mitigation
Comprehensive Stream and Wetland Monitoring, Restoration, and Mitigation Framework

MVP Southgate Amendment Project

Stream ID NHD Stream Name a/ County USACE District Latitude b/ Longitude b/ Flow Regime HUC 8 Impact Type c/
Temporary Impact 

(linear feet) d/
USM RCI e/

Hypothetical 
Compensatory 

Mitigation 
Requirement f/

Compensation Rate 
(3%) g/

Assumed Duration of 
Temporal Loss 

(years) h/

Supplemental 
Compensatory 

Mitigation i/

S-A001 UNT To White Oak Creek Pittsylvania Norfolk 36.734897 -79.440223 Intermittent 03010105 Pipeline ROW 73 1.13 82 0.03 1 2
S-A004 Little Cherrystone Creek Pittsylvania Norfolk 36.822913 -79.347519 Perennial 03010105 Pipeline ROW 99 1.08 107 0.03 1 3
S-A005 UNT to Little Cherrystone Creek Pittsylvania Norfolk 36.828977 -79.344565 Perennial 03010105 Pipeline ROW 91 1.07 98 0.03 1 3
S-A009 UNT to Cherrystone Creek Pittsylvania Norfolk 36.811606 -79.359388 Intermittent 03010105 Pipeline ROW 99 1.05 104 0.03 1 3
S-A012 UNT to Cherrystone Creek Pittsylvania Norfolk 36.814949 -79.355538 Perennial 03010105 Pipeline ROW 90 1.10 100 0.03 1 3
S-A013 UNT to Cherrystone Creek Pittsylvania Norfolk 36.816112 -79.353454 Ephemeral 03010105 Timber Mat Crossing 24 0.45 11 0.03 1 0
S-A017 UNT to Banister River Pittsylvania Norfolk 36.782808 -79.390591 Intermittent 03010105 Pipeline ROW 79 1.01 80 0.03 1 2
S-A018 UNT to Banister River Pittsylvania Norfolk 36.792090 -79.381212 Intermittent 03010105 Pipeline ROW 79 0.71 56 0.03 1 2
S-A019 UNT to Banister River Pittsylvania Norfolk 36.787971 -79.384411 Perennial 03010105 Pipeline ROW 87 1.07 93 0.03 1 3
S-A021 White Oak Creek Pittsylvania Norfolk 36.773111 -79.399660 Perennial 03010105 Pipeline ROW 91 1.10 100 0.03 1 3
S-A022 White Oak Creek Pittsylvania Norfolk 36.771795 -79.400506 Perennial 03010105 Pipeline ROW 77 1.10 85 0.03 1 3
S-A024 UNT To White Oak Creek Pittsylvania Norfolk 36.741561 -79.434055 Perennial 03010105 Pipeline ROW 126 0.80 100 0.03 1 3
S-A025 UNT To White Oak Creek Pittsylvania Norfolk 36.746074 -79.429921 Intermittent 03010105 Pipeline ROW 125 1.28 161 0.03 1 5
S-A026 UNT To White Oak Creek Pittsylvania Norfolk 36.753111 -79.423458 Perennial 03010105 Pipeline ROW 109 1.07 116 0.03 1 3
S-A027 UNT To White Oak Creek Pittsylvania Norfolk 36.753276 -79.423227 Perennial 03010105 Pipeline ROW 106 0.99 105 0.03 1 3
S-A028 UNT To White Oak Creek Pittsylvania Norfolk 36.756964 -79.419623 Ephemeral 03010105 Pipeline ROW 76 0.60 46 0.03 1 1
S-A029 UNT To White Oak Creek Pittsylvania Norfolk 36.734731 -79.440384 Perennial 03010105 Pipeline ROW 77 1.23 95 0.03 1 3
S-A031 UNT To White Oak Creek Pittsylvania Norfolk 36.729126 -79.445772 Perennial 03010105 Timber Mat Crossing 37 1.10 41 0.03 1 1
S-A032 UNT To White Oak Creek Pittsylvania Norfolk 36.720680 -79.454690 Intermittent 03010105 Pipeline ROW 70 1.12 79 0.03 1 2

S-A033a UNT To White Oak Creek Pittsylvania Norfolk 36.720526 -79.454921 Perennial 03010105 Pipeline ROW 182 1.12 204 0.03 1 6
S-A034 UNT To White Oak Creek Pittsylvania Norfolk 36.719144 -79.457085 Ephemeral 03010105 Pipeline ROW 106 0.43 46 0.03 1 1
S-A036 UNT to Sandy Creek Pittsylvania Norfolk 36.707787 -79.466956 Intermittent 03010103 Pipeline ROW 306 1.26 385 0.03 1 12
S-A037 UNT to Sandy Creek Pittsylvania Norfolk 36.707919 -79.466839 Intermittent 03010103 Timber Mat Crossing 25 1.30 32 0.03 1 1
S-A038 UNT to Sandy Creek Pittsylvania Norfolk 36.707051 -79.466859 Ephemeral 03010103 Pipeline ROW/ATWS 245 0.60 147 0.03 1 4
S-A040 UNT to Sandy Creek Pittsylvania Norfolk 36.704018 -79.470164 Ephemeral 03010103 Timber Mat Crossing 147 0.60 88 0.03 1 3
S-A041 UNT to Sandy Creek Pittsylvania Norfolk 36.704062 -79.470350 Intermittent 03010103 Timber Mat Crossing 84 1.03 86 0.03 1 3
S-A042 UNT to Sandy Creek Pittsylvania Norfolk 36.703928 -79.470519 Perennial 03010103 Pipeline ROW 153 1.24 189 0.03 1 6
S-A043 UNT to Sandy Creek Pittsylvania Norfolk 36.701629 -79.473438 Perennial 03010103 Pipeline ROW 93 1.30 121 0.03 1 4
S-A044 UNT to Sandy Creek Pittsylvania Norfolk 36.698524 -79.476499 Perennial 03010103 Pipeline ROW 77 1.24 96 0.03 1 3
S-A045 Sandy Creek Pittsylvania Norfolk 36.688829 -79.486181 Perennial 03010103 Pipeline ROW 82 1.24 102 0.03 1 3
S-A046 UNT to Sandy Creek Pittsylvania Norfolk 36.680562 -79.490125 Perennial 03010103 Pipeline ROW 109 1.30 141 0.03 1 4
S-A047 UNT to Sandy Creek Pittsylvania Norfolk 36.671924 -79.498955 Perennial 03010103 Temporary Access Road 25 0.98 25 0.03 1 1
S-A048 UNT to Sandy Creek Pittsylvania Norfolk 36.668159 -79.506549 Intermittent 03010103 Pipeline ROW 77 0.99 77 0.03 1 2
S-A049 UNT to Sandy Creek Pittsylvania Norfolk 36.673416 -79.501654 Perennial 03010103 Pipeline ROW 82 1.09 89 0.03 1 3
S-A050 UNT to Silver Creek Pittsylvania Norfolk 36.655379 -79.519215 Intermittent 03010103 Pipeline ROW 82 1.04 86 0.03 1 3
S-A052 UNT to Silver Creek Pittsylvania Norfolk 36.653753 -79.520409 Perennial 03010103 Pipeline ROW 169 1.06 179 0.03 1 5
S-A053 UNT to Sandy River Pittsylvania Norfolk 36.636725 -79.528878 Intermittent 03010103 Temporary Access Road 53 1.32 70 0.03 1 2
S-A054 UNT to Silver Creek Pittsylvania Norfolk 36.651978 -79.522157 Perennial 03010103 Pipeline ROW 90 0.95 86 0.03 1 3
S-A055 UNT to Silver Creek Pittsylvania Norfolk 36.651865 -79.522220 Intermittent 03010103 Pipeline ROW 106 1.11 118 0.03 1 4
S-A057 UNT to Sandy River Pittsylvania Norfolk 36.643891 -79.527377 Intermittent 03010103 Pipeline ROW 93 1.22 114 0.03 1 3
S-A066 UNT To White Oak Creek Pittsylvania Norfolk 36.76369 -79.412675 Ephemeral 03010105 Timber Matt Crossing 11 0.38 4 0.03 1 0
S-A069 UNT To White Oak Creek Pittsylvania Norfolk 36.755111 -79.424018 Intermittent 03010105 Temporary Access Road 13 1.30 16 0.03 1 0
S-A070 UNT to Silver Creek Pittsylvania Norfolk 36.662088 -79.511259 Intermittent 03010103 Pipeline ROW 80 1.13 90 0.03 1 3
S-A071 UNT to Sandy River Pittsylvania Norfolk 36.639740 -79.534245 Perennial 03010103 Pipeline ROW 88 1.32 116 0.03 1 3
S-B023 UNT to Dan River Pittsylvania Norfolk 36.568006 -79.611830 Ephemeral 03010103 Timber Mat Crossing 11 0.52 6 0.03 1 0
S-B026 UNT to Trotters Creek Pittsylvania Norfolk 36.584710 -79.598879 Intermittent 03010103 Temporary Access Road 26 1.05 27 0.03 1 1
S-B027 UNT to Trotters Creek Pittsylvania Norfolk 36.583901 -79.599466 Intermittent 03010103 Temporary Access Road 13 1.05 14 0.03 1 0
S-B028 UNT to Trotters Creek Pittsylvania Norfolk 36.583129 -79.600290 Ephemeral 03010103 Temporary Access Road 25 0.43 11 0.03 1 0
S-B029 Trotters Creek Pittsylvania Norfolk 36.574685 -79.600110 Perennial 03010103 Pipeline ROW 76 1.17 89 0.03 1 3
S-B032 UNT to Trotters Creek Pittsylvania Norfolk 36.586822 -79.586916 Intermittent 03010103 Pipeline ROW 77 0.90 69 0.03 1 2
S-B033 UNT to Trotters Creek Pittsylvania Norfolk 36.585572 -79.588112 Intermittent 03010103 Pipeline ROW 39 1.00 39 0.03 1 1
S-B038 UNT to Trotters Creek Pittsylvania Norfolk 36.582728 -79.592044 Intermittent 03010103 Timber Mat Crossing 2 1.20 3 0.03 1 0
S-B039 UNT to Trotters Creek Pittsylvania Norfolk 36.580246 -79.594500 Ephemeral 03010103 Pipeline ROW 84 0.60 50 0.03 1 2
S-B040 UNT to Trotters Creek Pittsylvania Norfolk 36.587479 -79.586301 Intermittent 03010103 Timber Mat Crossing 81 0.46 37 0.03 1 1
S-B041 UNT to Trayner Branch Pittsylvania Norfolk 36.595875 -79.576954 Intermittent 03010103 Pipeline ROW 53 1.15 61 0.03 1 2
S-B042 UNT to Trayner Branch Pittsylvania Norfolk 36.595831 -79.577069 Perennial 03010103 Pipeline ROW 84 1.04 87 0.03 1 3

S-B044a UNT to Trayner Branch Pittsylvania Norfolk 36.603259 -79.570412 Perennial 03010103 Pipeline ROW 61 1.01 61 0.03 1 2
S-B045 UNT to Trayner Branch Pittsylvania Norfolk 36.605972 -79.568131 Perennial 03010103 Pipeline ROW 98 1.04 102 0.03 1 3
S-B046 UNT to Pine Lake Pittsylvania Norfolk 36.613887 -79.562228 Perennial 03010103 Pipeline ROW 109 1.19 129 0.03 1 4
S-B051 UNT to Dan River Pittsylvania Norfolk 36.545968 -79.628350 Perennial 03010103 Pipeline ROW 88 0.80 70 0.03 1 2
S-B052 UNT to Dan River Pittsylvania Norfolk 36.552527 -79.621795 Perennial 03010103 Pipeline ROW 83 1.27 105 0.03 1 3
S-B054 UNT to Dan River Pittsylvania Norfolk 36.556374 -79.617919 Perennial 03010103 Pipeline ROW 78 1.12 87 0.03 1 3
S-B055 UNT to Dan River Pittsylvania Norfolk 36.55673 -79.616551 Intermittent 03010103 Timber Mat Crossing 13 1.12 15 0.03 1 0
S-B056 UNT to Dan River Pittsylvania Norfolk 36.561424 -79.613324 Ephemeral 03010103 Pipeline ROW 96 0.35 34 0.03 1 1
S-B059 UNT to Pine Lake Pittsylvania Norfolk 36.617481 -79.559870 Ephemeral 03010103 Pipeline ROW 86 0.45 39 0.03 1 1
S-B060 UNT to Banister River Pittsylvania Norfolk 36.775387 -79.398532 Ephemeral 03010105 Pipeline ROW 97 0.52 51 0.03 1 2
S-B061 UNT to Trotters Creek Pittsylvania Norfolk 36.575092 -79.599593 Ephemeral 03010103 Pipeline ROW 72 0.56 40 0.03 1 1

168Total:
a/ For identified streams without an NHD (National Hydrography Dataset) name, the identified stream was given the name "Unidentified Tributary (UNT)" of the first named receiving waterbody.
b/ Shown in decimal degrees.
c/ Pipeline right-of-way (ROW) is based on streams that cross the pipeline within the 75-foot-wide permanent and temporary easements. Timber mat crossings are based on streams that do not cross the pipeline within the 75-foot-wide permanent and temporary easements.
d/ Temporary impacts include the area of streams that are within the limits of disturbance.
e/ Unified Stream Methodology (USM) Reach Condition Index (RCI).
f/ The hypothetical compensatory mitigation requirement is determined for a hypothetical permanent impact to streams. In Virginia, the hypothetical compensatory mitigation requirement was calculated by multiplying the USM RCI by the temporary impact length and Impact Factor (IF), with an assumed IF of 1.0.
g/ Mountain Valley proposes a standard rate of 3% per year for all temporary impacts which includes the duration of the construction impact and an assumed period of post-construction restoration.
h/ Mountain Valley assumes the duration of temporal loss is 1 year for temporary impacts to streams.
i/ Supplemental compensatory mitigation = 3% per year compensation rate times  assumed duration of temporal loss times  hypothetical mitigation requirement for a permanent impact to the stream.
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Table F-4 - North Carolina Supplemental Stream Mitigation
Comprehensive Stream and Wetland Monitoring, Restoration, and Mitigation Framework

MVP Southgate Amendment Project

Stream ID NHD Stream Name a/ County USACE District Latitude b/ Longitude b/ Flow Regime HUC 8 Impact Type c/
Temporary Impact 

(linear feet) d/

Hypothetical 
Compensatory 

Mitigation 
Requirement e/

Compensation Rate 
(3%) f/

Assumed Duration of 
Temporal Loss (years) 

g/

Supplemental 
Compensatory 

Mitigation h/

S-B002 UNT to Dan River Rockingham Wilmington 36.493049 -79.678829 Intermittent 03010103 Pipeline ROW/Temporary Access Road 76 76 0.03 1 2
S-B008 UNT to Dan River Rockingham Wilmington 36.502862 -79.670507 Intermittent 03010103 Pipeline ROW 90 90 0.03 1 3
S-B009 UNT to Dan River Rockingham Wilmington 36.505393 -79.667501 Ephemeral 03010103 Pipeline ROW 75 75 0.03 1 2
S-B010 UNT to Dan River Rockingham Wilmington 36.507750 -79.665780 Ephemeral 03010103 Timber Mat Crossing 10 10 0.03 1 0
S-B011 UNT to Dan River Rockingham Wilmington 36.511354 -79.662130 Perennial 03010103 Pipeline ROW 74 74 0.03 1 2
S-B013 UNT to Dan River Rockingham Wilmington 36.517520 -79.657911 Intermittent 03010103 Temporary Access Road 5 5 0.03 1 0
S-B015 UNT to Dan River Rockingham Wilmington 36.516199 -79.656929 Perennial 03010103 Pipeline ROW 89 89 0.03 1 3

S-B015a UNT to Dan River Rockingham Wilmington 36.516197 -79.656872 Intermittent 03010103 Timber Mat Crossing 15 15 0.03 1 0
S-B016 UNT to Dan River Rockingham Wilmington 36.515501 -79.657546 Ephemeral 03010103 Timber Mat Crossing 126 126 0.03 1 4
S-B017 UNT to Dan River Rockingham Wilmington 36.513214 -79.660053 Intermittent 03010103 Pipeline ROW 81 81 0.03 1 2
S-F005 UNT to Cascade Creek Rockingham Wilmington 36.534513 -79.638991 Perennial 03010103 Pipeline ROW 79 79 0.03 1 2

22
a/ For identified streams without an NHD (National Hydrography Dataset) name, the identified stream was given the name "Unidentified Tributary (UNT)" of the first named receiving waterbody.
b/ Shown in decimal degrees.
c/ Pipeline right-of-way (ROW) is based on streams that cross the pipeline within the 75-foot-wide permanent and temporary easements. Timber mat crossings are based on streams that do not cross the pipeline within the 75-foot-wide permanent and temporary easements.
d/ Temporary impacts include the area of streams that are within the limits of disturbance.
e/ The hypothetical compensatory mitigation requirement is determined for a hypothetical permanent impact to streams. In North Carolina, the hypothetical compensatory mitigation requirement was calculated using a standard compensatory mitigation ratio of 1:1.
f/ Mountain Valley proposes a standard rate of 3% per year for all temporary impacts which includes the duration of the construction impact and an assumed period of post-construction restoration.
g/ Mountain Valley assumes the duration of temporal loss is 1 year for temporary impacts to streams.
h/ Supplemental compensatory mitigation = 3% per year compensation rate times  assumed duration of temporal loss times  hypothetical mitigation requirement for a permanent impact to the stream.

Total:
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