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APPENDIX B
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Southeast Regional Office
263 13th Avenue South
St. Petersburg, Florida 33701-5505
http://sero.nmfs.noaa.gov

F/SER31: AH
David Swearingen,
Federal Energy Regulatory Commission
Chief - Gas Branch 4
Division of Gas - Environment and Engineering
888 First St NE
Washington, DC 20426

SEP Z 12017

Richard B. Gangle
Dominion Resources Services, Inc.
5000 Dominion Boulevard
Glen Allen, Virginia, 23060

Dear Mr. Swearingen:
This letter responds to your request for consultation with us, the National Marine Fisheries Service
(NMFS), pursuant to Section 7 of the Endangered Species Act (ESA) for the Atlantic Coast Pipeline
(ACP) (Docket No. CPI 5-554-000) and Dominion Transmission Inc., Supply Header Project (SHP)
(Docket No. CPI 5-555-000).
Consultation History
We held pre-consultation discussions with the applicant (Atlantic Coast Pipeline, LLC and Dominion
Power) from October 2016 to May 2017, including a March I, 20I 7, conference call to discuss the
project. We also received a copy of the draft biological assessment for the project from the applicant on
February 24, 20I 7. Following these correspondences, we requested additional information via emails on
June 5 and June I5, 20I 7. On July 24, 20I 7, we received your request for consultation and initiated
consultation on that day.
Project Location
The proposed action would construct and operate approximately 600 miles of natural gas, transmission
pipelines and associated aboveground facilities in West Virginia, Virginia, and North Carolina (see map
below). Only the pipeline portions of the project in North Carolina are anticipated to have any potential
effects on ESA-listed species or designated critical habitat under our purview. Specifically, the proposed
pipeline intersects the Neuse and Roanoke rivers along stretches designated as critical habitat for the
Carolina Distinct Population Segment (DPS) of Atlantic sturgeon ("Atlantic sturgeon"). Atlantic
sturgeon may be present in these two rivers; however, shortnose sturgeon are not likely to occur here.
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Image of the project location and surrounding area
Project Description
Horizontal Directional Drilling (HDD) Construction Process
The applicant proposes to construct and install pipeline using HDD underneath the Roanoke River. This
method allows the pipeline to pass under the riverbed. Installation of a pipeline by HDD is generally
accomplished in three phases (see figure below). First, a small diameter pilot hole is drilled along a
designed underground path. As drilling progresses, additional segments of drill pipe will be inserted into
the pilot hole to extend the length of the drill. Drilling is conducted via hydraulic cutting with a jet nozzle
using drilling mud (i.e., bentonite clay). Once the pilot hole is drilled, it is enlarged to a diameter that will
accommodate the pipeline to be installed. To enlarge the pilot hole, a larger reaming tool will be attached
to the end of the drill on the exit side of the hole. The reamer will be drawn back through the pilot hole to
the drill rig on the entry side of the hole. Drill pipe sections will be added to the rear of the reamer as it
progresses toward the rig, allowing a string of drill pipe to remain in the drill bore at all times. Reaming
tools generally consist of a circular array of cutters and drilling fluid jets. These tools are attached to the
drill string and rotated and drawn along the pilot hole. Drill pipe is added behind the tools as they

2

progress along the drilled path to ensure that a string of pipe is always maintained in the drilled hole.
Finally, the pipeline is pulled into the enlarged hole. 1
The drilling mud likely will be used in all phases of the HDD process and will consist of freshwater
obtained from a municipal water source near the crossing location, high-yield bentonite, and excavated
soil or rock cuttings that accumulate as HDD operations progress. Typical HDD drilling fluids are
composed of less than 2% high yield bentonite by volume. 2

Example Schematic of the HDD Process
No effects are anticipated for normal operation of the HDD since it will pass underneath the river beds
and have no in-water impacts. However, adverse effects could occur if there is an inadvertent return (IR)
of drilling fluid that surfaces in the waterbody or near the waterbody and then reaches the waterbody. A
1

Hair and Associates. 2016. HDD Design Report, Revision 1 - Atlantic Coast Pipeline Project October 11, 2016.
Prepared for Dominion Transmission, Inc. 707 East Main Street Richmond, VA 23219; pp 52.
2
Ibid.
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contingency plan (see table below) is in place in the event that an IR occurs. More specifically, HDD
shut down would occur if an IR presented a hazard to the river or adjacent wetlands. With a loss of
pressure (indicative of drilling fluid escaping the bore hole), non-toxic additives are added to the drilling
mud to try to stop the loss. If mud were to reach the surface, then it would be contained and returned to
the drill pad (by pumps or vacuum trucks).
Overview of HDD Contingency Plan Elements
Drilling Condition
Status
Condition 1Normal Drilling
Conditions

Normal drilling fluid
circulation is
maintained

Actions
•
•
•
•
•

Condition 2Loss of Circulation

Loss or significant
reduction of fluid
circulation

•
•
•
•
•

Condition 3Drilling Fluid
Return and
Remediation

Drilling fluid return
to the surface is
confirmed

•
•
•
•
•

Perform routine collection of drilling fluid at drill entry and
exit points
Perform routine drilling data collection
Conduct routine visual monitoring
Discontinue drilling; continue pumping and rotating
and slowly swab the drill string, if appropriate
Immediately notify an Environmental Inspector,
Atlantic/DTI representative, and Dominion
Environmental Services
Adjust drilling fluid and parameters in an effort to regain
circulation
Perform focused visual monitoring
Continue drilling if no return to the surface is detected
Notify regulatory agencies and authorities having
jurisdiction
Discontinue pumping; continue rotating and slowly
swab the drill string, if appropriate
Monitor and document the return area
Contain and collect the return, if practical
If the return is contained and collected, resume pumping and
drilling
If containment and collection is not practical, suspend HDD
operations
Atlantic or DTI, in consultation with the appropriate
regulatory agencies, will issue a notice to proceed,
notice to relocate, or notice to shut down

IRs occur when the pressure of the fluid being used to drill the path for the pipeline (“annular pressure”)
exceeds the strength of the surrounding soil mass. Too much annular pressure can cause deformation,
cracking, and fracturing that may allow drilling fluid to escape the borehole, possibly up to the ground
surface/river bed. The likelihood of an IR occurring can be determined by comparing the strength of the
surrounding soil mass (“formation limit pressure”) to the annular pressure necessary to conduct HDD
operations. If the anticipated annular pressure exceeds the estimated formation limit pressure, an IR
could occur. The applicant provided estimates of the annular and formation limit pressures for the
Roanoke River crossing (figure below). Comparing the distance between the estimated annular pressure
(smooth, blue line) and the estimated formation limit pressure (jagged, red line) provides an indication of
the probability of an IR. The further apart the lines are the less likely an IR is; areas where the lines cross
indicate an IR is possible.
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Approximate Locations of Riverbank

Annular Versus Formation Limit Pressure Profile for Roanoke River

Roanoke River HDD Installation Site Conditions
The applicant proposes to construct and install the pipeline using HDD at the Roanoke River, North
Carolina (36°25'11.52"N, 77°33'37.68"W). The project location is approximately 120 river miles from
the mouth and is approximately 340 feet (ft) wide at the proposed crossing site. The closest the HDD rig
is anticipated to pass under the riverbed is approximately 35 ft. An approximately 50,000 square (sq) ft
temporary upland worksite for rig operation is proposed for construction on the north side of the river, set
back approximately 375 ft from its edge. This work area will include the entry bore hole, which is set
back approximately 475 ft from the river edge. Similarly, an approximately 200,000 sq ft temporary
upland worksite for HDD pipe storing and staging operations, will be established on the south side of the
river, set back approximately 650 ft from its edge. This area will be the location of the exit bore hole,
which is set back approximately 750 ft from the river edge. 3 Construction of the pipeline at the proposed
Roanoke River site is expected to occur between March and August and would take approximately 60
days to complete.
The proposed HDD crossing of the Roanoke River has a horizontal drilled length of 1,559 ft and an
outside diameter of 36 inches. Two exploratory borings conducted at the Roanoke River crossing site
found that the proposed HDD crossing is anticipated to encounter primarily clay, sand, and silt, with a
slight potential for partially weathered rock or competent bedrock at the low point of the crossing, which
are favorable conditions for HDD installation. The geotechnical information available for the site
indicates that the risk of an IR is low, 4 meaning it is unlikely and not expected.
Cofferdam Installation Process
The applicant proposes to install a cofferdam at the proposed Neuse River site. Cofferdams create a
dewatered space in the river so that a pipeline trench can be dug with construction equipment in a dry
riverbed (see following pictures). Cofferdams include a temporary diversion structure installed from the
bank around half the width of the river to isolate that section from the rest of the river. Sections of steel
frame for the temporary diversion structure will be assembled in an upland area adjacent to the crossing.
Depending on size, the frame sections will be placed manually or by crane. The frame sections are used
to create a perimeter in the river extending from one of the banks. The spacing of frame sections will be
based on the depth of the water, but a typical spacing will be 15 to 30 inches.

3
4

Ibid.
Ibid.
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Fabric sheets will then be attached to the top of the frame and unrolled down and out onto the bed of the
river on the exterior side of the frame. The fabric sheets act as a liner around the frame which creates a
seal on the bed of the river. The fabric may be covered in soft sediments or sandbags to help create a
better seal.
Once the frame and fabric are in place, pumps will be used to dewater the area behind the cofferdam.
Pump intakes will be screened to prevent entrainment of aquatic species. Impounded water will be
discharged back into the river via an energy-dissipating device to prevent scouring. State and federal
biologists will be on site during the dewatering to identify any impounded species. Should an Atlantic
sturgeon be identified during the dewatering, all dewatering activities will cease. The fabric curtains on
the structure will be furled to allow the sturgeon to vacate the impoundment under its own volition. Once
dewatering is complete, construction equipment will enter the cofferdam from the adjacent bank. Once
inside the cofferdam, construction equipment will excavate a trench, install a pre-assembled section of
pipe, backfill the trench, and restore the bed as near as practicable to pre-construction contours. The area
behind the cofferdam will then be flooded, and the fabric sheets and steel frame sections disassembled in
the reverse of how they were put in. The structure will be reinstalled from the opposite bank, with
enough overlap of the initial excavation area so that the installed section is accessible for tie-in to the next
section of pipe. The dewatering and construction process is then repeated from the opposite bank, to
complete the crossing of the waterbody.

Example #1 of Cofferdam Construction
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Example #2 of Cofferdam Construction

Neuse River Cofferdam Installation Site Conditions
The cofferdam method will be used for the Neuse River, North Carolina (35°26’06"N, 78°20'16"W). The
proposed crossing site on the Neuse River is approximately 175 river miles from the mouth. At the
proposed crossing the river is approximately 138 ft wide and ranges in depth from 7.5 to 12.5 ft. The
bottom substrates at the site are approximately 5% silt, 5% gravel, and 90% sand. On the east side of
Neuse River two temporary upland worksites for stockpiling the top 12 inches of stream bed material will
be created. One temporary worksite measures approximately 2,500 sq ft, the other approximately 3,825
sq ft; both are set back approximately 55 ft from the river’s edge. Similarly, two temporary upland
worksites for stockpiling the top 12 inches of stream bed material will be created on the west side of the
river, both approximately 2,500 sq ft and set back no closer than approximately 60 ft from the river’s
edge. The project will occur from June 1 – July 30, and the cofferdam will likely be in place for a total of
15 days; however, it may remain in place up to 30 days if weather conditions, river conditions, or worker
safety require.

Effects Determination(s) for Species the Action Agency or NMFS Believes May Be Affected
by the Proposed Action
Species
Atlantic sturgeon (Carolina DPS)

ESA Listing
Status

Action Agency Effect
Determination

NMFS Effect
Determination

Endangered

NLAA

NLAA

Critical Habitat
The project is located in Atlantic sturgeon proposed critical habitat Carolina Unit 1 (Roanoke) and
Carolina Unit 3 (Neuse River). Of the physical and biological features (PBFs) described below (see
table), we believe the proposed action may affect: the salinity gradient and soft substrate; unobstructed
water of appropriate depth; and water quality PBFs.
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“Hard
Substrate”

“Salinity
Gradient and
Soft Substrate”

“Unobstructed
Water of
Appropriate
Depth”

“Water
Quality”

Atlantic Sturgeon Critical Habitat – Physical and Biological Features (PBF)
PBF
Purpose/Function of PBF
Hard bottom substrate (e.g.,
rock, cobble, gravel,
Necessary for the settlement of fertilized eggs and refuge, growth,
limestone, boulder, etc.) in
and development of early life stages
low salinity waters (i.e., 0.00.5 ppt range)
Aquatic habitat inclusive of
waters with a gradual
downstream gradient of 0.5
up to as high as 30 parts per
Necessary for juvenile foraging and physiological development
thousand and soft substrate
(e.g., sand, mud) between the
river mouth and spawning
sites
Necessary to support:
• Unimpeded movement of adults to and from spawning sites;
Water of appropriate depth
• Seasonal and physiologically dependent movement of juvenile
and absent physical barriers
Atlantic sturgeon to appropriate salinity zones within the river
to passage (e.g., locks, dams,
estuary; and
thermal plumes, turbidity,
•
Staging,
resting, or holding of subadults or spawning condition
sound, reservoirs, gear, etc.)
adults.
Water
depths in main river channels must also be deep
between the river mouth and
enough
(at
least
1.2 meters) to ensure continuous flow in the
spawning sites
main channel at all times when any sturgeon life stage would
be in the river
Necessary to support:
• Spawning;
• Annual and inter-annual adult, subadult, larval, and juvenile
survival; and
• Larval, juvenile, and subadult growth, development, and
Water quality conditions,
recruitment. Appropriate temperature and oxygen values will
especially in the bottom
vary interdependently, and depending on salinity in a
meter of the water column,
particular habitat. For example, 6.0 mg/L dissolved oxygen or
with appropriate temperature
greater likely supports juvenile rearing habitat, whereas
and oxygen values
dissolved oxygen less than 5.0 mg/L for longer than 30 days is
less likely to support rearing when water temperature is
greater than 25°C. In temperatures greater than 26°C,
dissolved oxygen greater than 4.3 mg/L is needed to protect
survival and growth. Temperatures of 13 to 26 °C are likely to
support spawning.

Analysis of Potential Routes of Effects to Species
The last known capture of a shortnose sturgeon near the Roanoke River was in in1998. 5 In 2016, a
shortnose sturgeon was captured in Albemarle Sound, North Carolina, approximately 7 miles away from
the mouth of the Roanoke River. 6 Similarly, the best available information suggests shortnose sturgeon
are rare, if not entirely absent, from the Neuse River. 7,8 Because shortnose sturgeon have not been
5

Shortnose Sturgeon Status Review Team. 2010. A Biological Assessment of shortnose sturgeon (Acipenser
brevirostrum). Report to National Marine Fisheries Service, Northeast Regional Office. November 1, 2010. 417 pp.
6
M. Loeffler, NCDMF to A. Herndon, NMFS, September 18, 2017; pers. comm.
7
Ibid.
8
Oakley, N. C., and J. E. Hightower. 2007. Status of shortnose sturgeon in the Neuse River, North Carolina.
American Fisheries Society Symposium 56:273.
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captured in the Roanoke or Neuse river for years, they are likely using them inconsistently, if at all. For
this reason, we believe the proposed action will not affect them.
No effects to Atlantic sturgeon are anticipated for normal operation of the HDD since it will pass
underneath the river beds and have no in-water impacts. However, potential adverse effects are possible
in the unlikely event of an IR during drilling. These potential adverse effects are considered below.
At the Roanoke River site, Atlantic sturgeon may be prevented from foraging or making necessary
migrations if there is a significant turbidity increase associated with an IR; those effects are discountable.
At the proposed crossing, the pressure estimates suggest that the risk of an IR is relatively higher near the
exit hole, but is less likely directly underneath the river bed and banks (figure below). The exit hole is set
back approximately 750 ft from the river’s edge, and there is an IR contingency plan in place. The
contingency plan includes actions that would likely prevent an IR from reaching the river (i.e., non-toxic
additives injection into drilling mud; containment and return of lost drill mud via by pumps or vacuum
trucks). Additionally, an IR is not expected underneath the river, making it extremely unlikely that
drilling mud will be introduced directly into the river. For these reasons, we believe it is extremely
unlikely drilling mud would enter the river directly via an IR underneath the river bed or indirectly from
an upland IR that finds its way to the river at the proposed Roanoke River crossing, and thus these effects
are discountable.

Approximate Locations of Riverbank

Annular Versus Formation Limit Pressure Profile for Roanoke River

The Neuse River cofferdam installation site is 175 miles from the mouth of the river, and approximately
40 miles from the furthest upstream extent of the river accessible to Atlantic sturgeon (i.e., Milburnie
Dam). The only life stages we anticipate would be this distance from the mouth of the river are spawning
adults or newly hatched young of the year (YOY). Atlantic sturgeon likely spawn in the Neuse River
during the Fall. Because the project is scheduled to be completed in the summer (June-July), we believe
it will be finished before adults begin their spawning runs. Because YOY will only be present following
fall spawning, they are unlikely to be near the proposed crossing during the summer work window. For
these reasons, we believe Atlantic sturgeon will not be near the project site during the proposed work
window and the cofferdam installation will not affect them.
Analysis of Potential Routes of Effect to Critical Habitat
Carolina Unit 1 (Roanoke River)
No effects are anticipated to Atlantic sturgeon critical habitat Carolina Unit 1 (Roanoke) from the normal
operation of the HDD since it will pass underneath the river beds and have no in-water impacts.
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However, the salinity gradient and soft substrate PBF could be adversely affected by turbidity if an IR
occurs; this effect is discountable. This PBF refers to foraging substrate (i.e., soft substrate) for juveniles
and the physical space (i.e., length of the river) juvenile Atlantic sturgeon need between spawning beds
and waters with higher salinity to sufficiently develop the physiological capabilities to survive in
saltwater. For the same reasons discussed under the effects to the species (i.e., low probability of an IR,
distance of entry/exit holes from riverbanks, and contingency plan), and because an IR is not expected to
alter salinity, we believe adverse effects to the salinity gradient and soft substrate PBF of Atlantic
sturgeon critical habitat in Carolina Unit 1 (Roanoke) from an IR are extremely unlikely to occur and
therefore are discountable.
The water quality PBF could be adversely affected by turbidity if an IR occurs; this effect is discountable.
The water quality PBF refers to the level of dissolved oxygen (DO) in the water and the temperature of
the water, especially in the bottom meter of the water column. It is important to ensure that water
temperatures do not rise too high, or DO levels fall too low, because injury or behavioral changes could
result. An increase in turbidity can result in an increase in water temperature because the floating
particles which contribute to turbidity absorb heat from sunlight. Turbidity also reduces light penetration
in the water column. Lower light penetration can result in less photosynthesis by plants. Since oxygen is
a byproduct of photosynthesis, less oxygen production could cause a decrease in DO in the water column.
For the same reasons discussed under the effects to the species (i.e., low probability of an IR, distance of
entry/exit holes from riverbanks, and contingency plan) we believe adverse effects to the water quality
PBF of Atlantic sturgeon critical habitat in Carolina Unit 1 (Roanoke River) from an IR are extremely
unlikely to occur.
The unobstructed water of appropriate depth PBF could be adversely affected by turbidity if an IR occurs
and if increased turbidity were to create a barrier to passage for Atlantic sturgeon; this effect is
discountable. The unobstructed water of appropriate depth PBF refers to water of appropriate depth that
is free from obstruction and is necessary to ensure all life stages of Atlantic sturgeon have enough
physical space (i.e., enough water to allow them to swim) to maneuver through the river. The mainstem
of the river needs to be free of obstruction to ensure that all life stages of fish can migrate between the
river mouth and spawning sites. However, for the same reasons discussed under the effects to the species
(i.e., low probability of an IR, distance of entry/exit holes from riverbanks, and contingency plan) we
believe adverse effects to the unobstructed water of appropriate depth PBF of Atlantic sturgeon critical
habitat in Carolina Unit 1 (Roanoke River) from an IR are extremely unlikely to occur.
Carolina Unit 3 (Neuse River)
The salinity gradient and soft substrate PBF in Atlantic sturgeon critical habitat Carolina Unit 3 (Neuse
River) may be temporarily affected by the installation and pump out of the cofferdam; those effects are
insignificant. As discussed previously, this PBF refers to foraging substrate for juveniles and physical
space between spawning beds and waters with higher salinity for physiological development. Because
the cofferdam only extends across a portion of the river at any one time, access to potential foraging
substrate near the work site will be available at all times. Once the cofferdam is removed, access to that
foraging substrate will be immediately restored. The pump out of the cofferdam could potentially remove
the soft substrate in the action area downstream of the pump out location via scouring. However, by
discharging impounded water via an energy-dissipating device we believe scouring effects will be
minimal and temporary, with substrates being relatively undisturbed once pump out is complete. The
temporary installation of the cofferdam will have no effect on salinity or the salinity gradient over the
river’s course. Likewise, because the water pumped out from behind the cofferdam is river water, and not
from some other source, pump out will have no effect on salinity or the salinity gradient over the river’s
course.
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The unobstructed water of appropriate depth PBF in Carolina Unit 3 (Neuse River) may be temporarily
affected by the installation of a cofferdam obstruction; this effect will be insignificant. The installation of
the cofferdam will create only a partial obstruction in the river. The cofferdam is specifically designed to
ensure that passage around the dam is possible at all times while it is in place. Additionally, once the
proposed construction on the Neuse River is complete the cofferdam will be removed, leaving the river
free of obstruction. Nothing about the installation of the temporary cofferdam will change the depths in
the portion of the river accessible to Atlantic sturgeon, or the portion of the river enclosed by the
cofferdam once it is removed. Thus, the proposed installation of the temporary cofferdam will have no
effect on the depth portion of this PBF in Atlantic sturgeon critical habitat Carolina Unit 3 (Neuse River).
The water quality PBF in Carolina Unit 3 (Neuse River) will be temporarily affected by turbidity caused
during cofferdam installation/removal and impounded water pump out; this effect will be insignificant.
Because the substrate type at the crossing is primarily sand or gravel (95%), which is relatively large, we
anticipate any turbidity will settle out relatively quickly and will only have minor and temporary effects
on temperature and DO. Once the turbidity settles, we do not anticipate the project having any other
impacts on temperature and DO in Atlantic sturgeon critical habitat Carolina Unit 3 (Neuse River).
Conclusion
Because all potential project effects to listed species and critical habitat were found to be discountable,
insignificant, or beneficial, we conclude that the proposed action is not likely to adversely affect listed
species and critical habitat under NMFS's purview. This concludes your consultation responsibilities
under the ESA for species. under NMFS' s purview. Consultation must be reinitiated if a take occurs or
new information reveals effects of the action not previously considered, or if the identified action is
subsequently modified in a manner that causes an effect to the listed species or critical habitat in a manner
or to an extent not previously considered, or if a new species is listed or critical habitat designated that
may be affected by the identified action. NMFS's findings on the project's potential effects are based on
the project description in this response. Any changes to the proposed action may negate the findings of
this consultation and may require reinitiation of consultation with NMFS.
We have enclosed additional relevant information for your review. We look forward to further
cooperation with you on other projects to ensure the conservation of our threatened and endangered
marine species and designated critical habitat. If you have any questions on this consultation, please
contact Andy Herndon, Consultation Biologist, at (727) 824-5312 or by email at
Andrew.Herndon@noaa.gov.

f;e?;~
Roy E. Crabtree, Ph.D.
Regional Administrator
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