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Dear Mr. Timm:

Mountain Valley Pipeline, LLC (Mountain Valley or MVP) received comments from the United States Forest
Service (USFS) in a letter dated April 25, 2017 regarding MVP’s Hydrological Analysis of Sedimentation.
On May 9, 2017, a conference call was held between the USFS, the Bureau of Land Management (BLM),
and MVP to discuss and clarify various aspects of the comments. As a follow-up, MVP committed to
providing USFS with additional information supporting the sedimentation analysis.

This additional information included the reference documents cited in the analysis including: The
Performance Evaluation of Two Silt Fence Geosynthetic Fabrics During and After Rainfall Event by Gregg
Steven Dubinski (Attachment 1); a turbidity monitoring study completed by the United States Geological
Survey (Attachment 2); details regarding site specific erosion control measures to be employed along Craig
Creek (Attachment 3); and additional details supporting various aspects of the analysis (Attachment 4).
The Hydrological Analysis on Sedimentation was updated to reflect this additional information and was
provided to the USFS and BLM on June 9, 2017. As a follow up to the May 9, 2017 conference call and
the comment letter, MVP has provided responses to each of the USFS comments in detail below.

USFS Recommendation No. 1: Section 2.1 (page 3) is written from the perspective of large watershed
basins located within the Jefferson National Forest (JNF). The focus of the assessment should not be on the
percentage of a stream’s watershed area within the JNF; rather, the emphasis should be on what percentage
of a stream’s watershed is within the proposed Limit of Disturbance (LOD) for the MVP Project.

As an example, Table 1 indicates the subwatersheds that have a portion of their area within the LOD, and
documents the portion of the subwatershed area that is within the JNF. This is extraneous information that
does not help create an overall understanding of the impacts of the MVP Project. Update the analysis to
include a LOD comparison.




Mountain Valley Response No. 1: The text in this section has been revised, including Table 1, to include
Project area requirements within watersheds and baseline conditions.

USFS Recommendation No. 2: Section 2.2 (page 7). The report indicates that temporary access roads are
converted to “established but not mature” vegetation four weeks after recovery. This is an unreasonable
time scale for establishment of suitable vegetation, depending on soil type, season, rainfall, etc. It is more
appropriate to err on the side of the worst case scenario, rather than the best case. Update the analysis to
reflect a reasonable time scale for revegetation.

Mountain Valley Response No. 2: The estimated timeframe for establishment of herbaceous erosion
controls on temporary access roads is a reasonable expectation based on knowledge of the species selected
for this purpose. Mountain Valley understands that environmental factors can influence germination and
establishment, such as shade, temperature, precipitation, and time of year, but temporary cover species are
selected for their abilities to rapidly germinate and establish, as well as tolerate drought and infertile soils.
In comparisonto other plant species, grasses are among the quickest to establish with high daily root biomass
growth and high total biomass growth (Gross et al. 1992). Many state erosion control manuals reflect this
high growth rate. For example, the New Hampshire Stormwater Manual requires vegetated growth covering
at least 85% within a four- to eight- week time frame (Comprehensive Environmental Inc. and NHDES
2008). This far exceeds the ground cover expectations used for the sedimentation analysis for the Project
(10-50% coverage within four weeks [see Table 2 in the report]). Furthermore, the erosion control
instructional modules provided by the Virginia Department of Environmental Quality state that grasses can
establish a ground cover within just one or two weeks. This is reflected in the inspections requirement that
typically occur two to six weeks after seeding. Therefore, four weeks does not represent an unreasonable
time scale, but rather the median of a range that is generally accepted by agencies as thenorm.

The suggestion to use a worst-case scenario is inconsistent with case law and regulations for implementing
the impact analysis under the National Environmental Policy Act (NEPA). At one point, the Council on
Environmental Quality’s (CEQ’s) NEPA regulations contained a requirement to prepare a worst-case
analysis when complete information was lacking. CEQ rescinded this regulation, finding that the worst-
case analysis requirement was “an unproductive and ineffective method” of achieving NEPA’s disclosure
goals and could “breed endless hypothesis and speculation.” The current regulation directs agencies to
provide “a summary of existing credible scientific evidence which is relevant to evaluating the reasonably
foreseeable significant adverse impacts on the human environment” and “the agency’s evaluation of such
impacts based upon theoretical approaches or research methods generally accepted in the scientific
community.” The U.S. Supreme Court has confirmed that the NEPA analysis should focus on “reasonably
foreseeable impacts” and that no worst-case scenario is required. Other courts have likewise stressed that
NEPA does not require a worst-case analysis. Because the four weeks is supportable and represents the
reasonably foreseeable timeframe for establishing ground cover, using this timeframe is appropriate for
evaluating potential impacts.

References:
Comprehensive Environmental Inc. and the NHDES. 2008. New Hampshire Stormwater Manual.
Volume: Erosion and Sediment Controls During Construction.

Gross, K. L., D. Maruca, and K.S. Pregitzer. 1992. Seedling growth and root morphology of plants with
different life histories. The New Phytologist 120(4): 535-542.

USFS Recommendation No. 3: Section 2.2 (page 8). The effects of tree clearing are considered by using a
cover and management factor of “bare soil land class scraped at the surface.” An estimate of bare soil
scraped at the surface may underestimate the sediment generated from the activity if the tree clearing will be
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performed by machines rather than manually. Further, a portion of the LOD will have topsoil segregation
impacts. Update analysis to reflect a cover factor equal to or greater than 0.250.

Mountain Valley Response No. 3: The cover and management factor for tree clearing (0.15) was selected
because vegetation would generally be cut or scraped flush with the surface of the ground during tree
clearing, leaving rootstock in place where possible. The density of this root system is expected to inhibit
erosive forces. This fact was reflected in the Office of Surface Mining’s “Guidelines for the Use of the
Revised Universal Soil Loss Equation Revised Universal Soil Loss Equation Version 1.06 on Mined Lands,
Construction Sites, and Reclaimed Lands” (see Galetovic 1998), which was the source for the cover and
management factor. It should also be noted that after tree clearing, the limits of disturbance (LOD) for MVP
will not be entirely bare soil; the LOD will include soil stockpiles that will be mulched and tree root
structures will remain until crews being trenching the right-of-way. Soil loss will be inhibited by remaining
roots and vegetative residue on the soil surface (Wischmeier and Smith 1978).

Dissmeyer and Foster (1992) suggest that soil loss in cleared areas is a function of remaining roots, canopy,
steps, depression storage, and organic content. For untilled soils, the potential for erosion is likely less than
or equal to the 0.15 value used in the MVP analysis. This is based on the limits of disturbance containing 80
percent or less of bare soil and the bare soil containing at least 20 percent fine roots in the top 3 centimeters
of soil (Dissmeyer and Foster 1992). A larger percentage of bare soil (90-100%) may also result in similar
erosion if fine roots are present at a higher percentage (60-100%).

Topsoil segregation is not expected to occur until right-of-way grubbing and grading occur. Therefore, no
bare soils due to topsoil segregation are expected during the tree clearing phase. However, once the
topsoil is segregated, it will be seeded and mulched by the end of the working day.

References:

Dissmeyer, G. E. and G. E. Foster. 1980. A guide for predicting sheet and rill erosion on forest land. U.S.
Department of Agriculture, U.S. Forest Service, Southeastern Area, Technical Publication SA-TP 11,
Atlanta, GA. 40 pp.

Galetovic, J. R. 1998. Guidelines for the use of the Revised Universal Soil Loss Equation (RUSLE) version
on mined lands, construction sites, and reclaimed lands. T. J. Toy and G. R. Foster, eds. The Office of
Technology Transfer, Western Regional Coordinating Center, Office of Surface Mining, Denver,
Colorado. 148 pp.

Wischmeier, W. H. and D. D. Smith. 1965. Predicting rainfall-erosion losses from cropland east of the
Rocky Mountains. USDA Agricultural Handbook 282. 47 pp.

USFS Recommendation No. 4: Section 2.3.5 (pages 12-13). This section clearly demonstrates the wide
variety of effectiveness, even citing as low as 10% (EPA 1993). Yet the assumption chosen for the practice
factor is very high. p=0.21 such that containment is 79%. Since many of the literature citations are
laboratory based and proper installation is widely understood in the industry to be a limiting factor for
effectiveness in the field, this is a vast overestimate of containment. It is more appropriate to err on the side
of the worst case scenario, rather than the best case. Update the analysis to reflect a conservative p factor,
equal to or less than 48% containment.

Mountain Valley Response No. 4: Mountain Valley participated on a conference call with USFS on May 9,
2017 to discuss the chosen practice factor. Following the meeting Mountain Valley provided the USFS with
The Performance Evaluation of Two Silt Fence Geosynthetic Fabrics During and After Rainfall Event by
Gregg Steven Dubinski (Attachment 1), a turbidity monitoring study completed by the United States
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Geological Survey (Attachment 2), details regarding site specific erosion control measures to be employed
along Craig Creek (Attachment 3), and additional details supporting various aspects of the analysis
(Attachment 4).

The studies cited in this section use both field and laboratory investigations (e.g., Farias et al. [2006],
Faucette et al. [2008], Faucette et al. [2009]) and these studies were used in tandem with information from
the Dubinsky 2014 study describing field-scale tests to provide a range of efficiencies that are reasonably
attainable. The 79% containment is not the best-case scenario, but rather the mean reported value for both
silt fences and compost filter socks, two predominant controls proposed to be used on the Project ROW.

USFS Recommendation No. 5: Section 2.4 (page 14). There are coefficients and exponents used in Eg. 4
that are referenced to the 1983 National Engineering Handbook. The reference does not include the
coefficients. The report should provide the source of the coefficients for verification.

Mountain Valley Response No. 5: Mountain Valley understands that the NRCS (1983) citation does not
have coefficients. This curve has been converted to Eq. 4 in previous sources, and these coefficients have
been used by many agencies and authors in several publications and reports, most notably it is a component
of the EPA’s BASIN tool (USEPA 2006). Please see the references listed below for verification of the
coefficients. The NRCS (1983) citation was used because it was the original source for the curve.

References:
ADEM. 2002. Siltation TMDL development for 22 segments in the Lower Tennessee River Basin. Alabama
Department of Environmental Management (ADEM), Water Quality Branch, Montgomery, Alabama.

ICPRB. 2012. Modeling framework for simulating hydrodynamics and water quality in the Liberty
Reservoir, Baltimore and Carroll Counties, Maryland. Final report prepared for the Maryland Department
of the Environment. Interstate Commission on the Potomac River Basin (ICPRB), Rockville, MD.

Jackson, C.R., J. K. Martin, D. S. Leigh, and L.T. West. 2005. A southeastern piedmont watershed sediment
budget: evidence for a multi-millennial agricultural legacy. Journal of Soil and Water Conservation 60(6):
298-310.

McKee, L.J., M. Lewicki, D.H. Schoellhamer, and N.K. Ganju. 2013. Comparison of sediment supply to
San Francisco Bay from watersheds draining the Bay Area and the Central Valley of California. Marine
Geology 345: 47-62.

MDE. 2010. Water quality analysis of sediment in Middle Patuxent River, Howard County, Maryland. Final
Report submitted to the U.S. Environmental Protection Agency, Maryland Department of the Environment
(MDE), Baltimore, Maryland.

USEPA. 2006. EPA BASINS Technical Note 8: sediment parameter and calibration guidance for HSPF.
U.S. Environmental Protection Agency (USEPA), Office of Water, Washington, D.C.

USFS Recommendation No. 6: Section 2.4 (pages 14-15). The report states that sediment will not be
transported downstream of impoundments. While this is generally true, small impoundments may pass
sediment during high flow events. The size of the impoundment relative to the surrounding watershed
should be reviewed prior to issuing a general statement.
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Mountain Valley Response No. 6: The sedimentation report states that instream impoundments can arrest
the “majority” of sediments, but that the ultimate fate of sedimentation will be estuarine and/or marine
environments. MVP acknowledges that sediment may pass impoundments during high-flow events,
however, during normal flows, it is the nature of the reservoir to reduce flow velocity, thus encouraging
sediment deposition. Incorporation in the model creates a more realistic estimate of both baseline and
proposed effects. This was expressed within the USFS’s Final Environmental Impact Statement (FEIS) for
the Revised Land and Resource Management Plan (RLRMP) for the Jefferson National Forest (USFS 2004).
The USFS recognized that within the soil loss analysis performed for the FEIS, not incorporating the effect
of dams as sediment traps led to a “non-perfect representation” of current and future annual sediment yields.
As implied in the comment, there are methods to estimate the trapping efficiency. However, even the most
basic models require information about storage capacity (see Brown 1943 cited in Verstraeten and Poesen
2000) or annual inflow (Brune 1953), which is not available for most impoundments within the National
Hydrography Dataset. More accurate models require even more information, including, but not limited to,
particle-size distribution, runoff volume, peak discharge, base flow, pond typology, surface area, shape,
outlet dimensions, outlet type, location of the outlet, and properties of the bottom surface (Verstraeten and
Poesen 2000). Despite the inability to model sediment transport through impoundments due to data
limitations, incorporating impoundments into the analysis provides a more realistic expectation regarding
sediment transport.

References:
Brune, G.M. 1953. Trap efficiency of reservoirs. Transactions of the American Geophysical Union 34: 407-
418.

USFS. 2004. Final Environmental Impact Statement for the Revised Land and Resource Management Plan:
Jefferson National Forest. U.S. Department of Agriculture, Forest Service Southern Region, Management
Bulletin R8-MB 115B, Atlanta, Georgia. 588 pp.

Verstraeten, G. and J. Poesen. 2000. Estimating trap efficiency of small reservoirs and ponds: methods and
implications for the assessment of sediment yield. Progress in Physical Geography 24(2): 2519-251.

USFS Recommendation No. 7: Section 2.5 (pages 15-16). Stream power gradient is presented as change
in unit stream power over length (Equation 8), referenced from Lea and Legleiter. The equation is provided,
but the variable “s” as used be Lea and Legleiter is not defined and is therefore easily confused with the
variable “S” presented earlier in Equation 6.

MVP’s report suggests that a negative stream power gradient indicates deposition and a positive stream
power gradient indicates erosion. Lea and Legleiter indicate that this is generally true, but that there is a
critical stream power that needs to be considered to indicate magnitude of erosion and deposition. No
consideration is given to this critical value and no reference is made about stream flow discharge (cfs)

assumptions.

Channel geometry and morphology can also influence erosion and deposition potential within a stream
reach. The equation presented does not include effects of such items as meander pools, which would have
sufficient energy to mobilize sediment but not necessarily a steep slope.

Provide clarification and further define how the stream power gradient factor, discharge, and channel
geometry/morphology were utilized or incorporate updates appropriately in the analysis.
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Mountain Valley Response No. 7: The function - ‘Z—(: represents mean stream power gradient.

Although not technically a parameter, the “ssss” represents space, which is approximated by the length of the
stream segment. Mountain Valley has updated this in the text to provide clarification.

No “critical value” was provided for the stream power gradient, because this relationship is relative and not
absolute. Therefore, values cannot be attributed to critical thresholds, but can be compared among each other
to provide a relative degree of erosion or deposition (see Figure 1 from Lea and Legleiter [2016]). Power
gradients within the document were estimated using bankfull discharges and widths (as discussed in the last
paragraph of Section 2.5). Table 6 (now referenced as Table 7), has been updated to include these power
gradient values, and the determinations have been expanded to include sources of the regional curves (i.e.,
Keaton et al. 2005).

Mountain Valley agrees that channel geometry and morphology can also influence erosion. However, limited
information is available within publically available datasets regarding channel geometry and morphology.
These attributes are beyond the scale of the dataset used to derive sediment loads and stream power using a
digital elevation model and the national hydrograph dataset.

Section 3.3 of the report has been adapted to reflect that other depositional areas may be present beyond those
identified using stream gradient, but these areas were not identified due to the scale of the analysis and data
available.

References:

Keaton, J. N., T. Messinger, and E. J. Doheny. 2005. Development and analysis of regional curves for streams
in the non-urban Valley and Ridge Physiographic Province, Maryland, Virginia, and West Virginia. U.S.
Department of the Interior, U.S. Geological Survey, Scientific Investigations Report 2005-5076, Reston,
Virginia. 116 pp.

Lea, D. M. and C. J. Legleiter. 2016. Mapping spatial patterns of stream power and channel change along a
gravel-bed river in northern Yellowstone. Geomorphology 252:66-79.

USFS Recommendation No. 8: Section 2.6 (page 16). Regional curves for streams — typo — missing an ‘s’.

Mountain Valley Response No. 8: This error has been corrected.

USFS Recommendation No. 9: Section 2.6 (page 16). The analysis method is discussed but no examples of
how the analysis was performed are provided. A full review of the RUSLE methodology should include an
example of how soil, cover, slope length, etc. were utilized to develop a soil loss estimate. Please provide raw
data sheets and descriptive analysis methods as appendices to this report.

Mountain Valley Response No. 9: The analysis was performed within a Geographic Information Systems
(GIS) environment and the report was generated with a level of detail such that one could replicate the methods
used. Because the soil loss and sedimentation was estimated using a 10-meter cell resolution, the data output
is so large that providing datasheets is not feasible. Instead, a descriptive appendix detailing the analysis
methods applied within the GIS is provided as Appendix A in the Hydrological Analysis of Sedimentation
Report. Appendix A includes Python, R, and Raster Calculator programing scripts used to generate soil loss
and sediment delivery. Appendix A also discusses the inputs used to estimate erodibility, erosivity, management
impacts, and slope length.
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USFS Recommendation No. 10: Section 2.6 (page 17). The commonly used threshold of 10% may be a
valid assumption for reaches meeting water quality standards or do not contain sensitive aquatic biota.
However, in downstream areas where TES aquatic species are present, it is important to further evaluate
cumulative impacts less than 10% increase in sediment load, particularly if construction may coincide with
low flow conditions.

For example, Stony Creek with the presence of Candy Darter and Craig Creek with several TES species.
Update the analysis to include cumulative effects delineation for Stony Creek and Craig Creek, and track
updates (where appropriate) in the tables and figures.

Sensitive species must receive special management emphasis to ensure their viability and to preclude trends
toward endangerment that would result in the need for Federal listing. If there are impacts to sensitive species
the FS must analyze the significance of adverse effects on the populations, its habitat, and on the viability of
the species as a whole. (FSM 2672.1)

The agency is required to document in the BE activities in sufficient detail to determine how an action may
affect sensitive species. Thus, project actions taken on private property that may affect these species must be
analyzed to determine any and all direct, indirect, and cumulative impacts of the propose action.

Mountain Valley Response No. 10: Mountain Valley participated on a conference call with USFS on May
9, 2017 to discuss the 10% threshold for sedimentation increases from baseline. Following the meeting
Mountain Valley provided USFS: a report title “The Performance Evaluation of Two Silt Fence Geosynthetic
Fabrics During and After Rainfall Event” by Gregg Steven Dubinski (Attachment 1); a turbidity monitoring
study completed by the United States Geological Survey (Attachment 2); details regarding site specific
erosion control measures to be employed along Craig Creek (Attachment 3); and additional details supporting
various aspects of the analysis (Attachment 4). The Sedimentation Analysis explains that no nationally
accepted sedimentation standard or exceedance threshold for sediment is available. The level of 10 percent
was chosen because it was a commonly used impact threshold for sediment metrics in a review conducted
by the U.S. Environmental Protection Agency (USEPA 2003). Additional detail is provided in Section 2.6 of
the Sedimentation Analysis.

USFS Recommendation No. 11: Section 3.0 (pages 17). We understand that a broad evaluation of the full
sub- watersheds has been used to develop the estimate of percentage increase in sediment load to the water
bodies of interest. However, it is more beneficial to evaluate and compare the effects of construction on a
scale equal to the LOD. This would allow a comparison of potential sediment increase in the local environs
immediately downgradient of the construction activities. Update analysis to include a LOD comparison.

Mountain Valley Response No. 11: A full subwatershed evaluation was not used for the analysis. Instead,
Mountain Valley estimated soil loss, under both baseline and proposed action conditions, within each unique
catchment belonging to a stream segment within the 1:24,000 National Hydrograph Dataset (NHD), using the
Revised Universal Soil Loss Equation (RUSLE). In addition to estimating soil loss, sediment loads and yields
were estimated for all stream segments within the NHD using estimated soil loss and a sediment delivery
ratio.

USFS Recommendation No. 12: Table 3 (page 18). A more appropriate impact analysis would compare the
pre and post construction sedimentation across the LOD, not broadly across the entire sub-watershed. Include
this additional LOD analysis across years here.
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Mountain Valley Response No. 12: Please see Table 3, which provides sediment yields for unique,
intersecting catchments draining stream segments from the NHD rather than broad estimates across respective
subwatersheds.

This is an appropriate scale for the analysis given that it enables the estimation of sediment reaching the first
downgradient stream segment and all stream segments downstream of that point. Thus, impacts to aquatic
TES species are able to be evaluated and determined.

In addition to the sediment yields and sediment loads provided in Tables 3 and 4 of the report (now Tables 4
and 5), MVP has updated the analysis to include an additional table (Table 3) reporting baseline and proposed
action soil loss within the limits of disturbance of intersecting catchments.

USFS Recommendation No. 13: Table 4 (page 19). Clarify data results for Kimbalton Creek, Curve Branch,
and Clendennin Creek. Please describe how/why load above baseline would increase, decrease, then increase
further or stay the same in years 3-5. Please explain this pattern. If related to active construction schedule,
describe fully in text. If these loads reflect pipeline construction occurring in later years 3-5 then additional
years and loads need to be calculated to reflect at what point new equilibrium values are achieved.

Mountain Valley Response No. 13: This pattern is related to the removal of temporary sedimentation
controls surrounding Pocahontas and Mystery Ridge Roads after construction is completed and the road is
graveled. The major increases in sediment loss occur during the improvement phase of these roads. Take
note that after the road is graveled, it will continue to have greater soil loss than an equivalent area of forest
(see Gaffer et al. 2008). The pattern observed in these streams represents: (1) the initial pulse of sediment
from construction and improvement (i.e., initial increase); (2) a period of limited sediment delivery when
temporary erosion controls are still in place following construction (i.e., the decreased loads); and (3) a period
of higher sediment delivery once temporary erosion controls are removed (i.e., second increase). The pattern
within these latter two periods represents a change in sediment delivery due to temporary erosion controls
being in place and then removed once adequate vegetation is in place. This pattern is not due to increased
soil loss within the limits of disturbance. No construction will occur three to five years from the Project’s
start date. Please take note that sediment estimates for year 5 represents the expected new sediment
equilibrium during the operational phase of the Project.

References:
Gaffer, R. L., D. C. Flanagan, M. L. Denight, and B. A. Engel. 2008. Geographical information system
erosion assessment at a military training site. Journal of Soil and Water Conservation 63:1-10.

USFS Recommendation No. 14: Tables 4, 5, and Figure 4 (page 21). There is discussion regarding the large
increase in sediment load in Kimbalton Branch being related to Pocahontas Road, but there is no discussion as
to why Rich Creek loads are so high. Please explain if this related to construction of access roads on private
lands.

Mountain Valley Response No. 14: The description of the study area has been expanded to include acreage
requirements for both private and JNF lands by USGS HUC 12 subwatersheds. As reported in the revised
Table 1, acreage requirements within the Rich Creek subwatershed are largely private, with only one acre
occurring on JNF lands. These increases in sediment loads can be attributed to actions occurring on private
lands, and this has been included within the revised document. As requested by the USFS, disturbances taken
on private lands were incorporated in order to assess the “direct, indirect, and cumulative effects from the
proposed action.”
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USFS Recommendation No. 15: Section 3.2 (page 21). Existing roads are not represented in the baseline
modeling. As noted, this could lead to an overestimate of sediment generated as a result of construction.
Please include provisions for existing roads.

Mountain Valley Response No. 15: The analysis submitted in March 2017 did not contain provisions for
pre-existing roads unless the feature was identified in the 2011 National Land Cover Database. Due to the
analysis identifying an increases in sediment loads tied to the access roads during the construction and post-
construction phase, changes were made to incorporate the existing footprint of both Pocahontas and Mystery
Ridge roads (Forest Road 972 and 11080, respectively). These features were treated as improved roads within
the revised analysis (see Gaffer et al. 2008) for the baseline treatment, and Table 4 (sediment yields), Table 5
(sediment loads), and Figure 4 (cumulative effect boundaries) were updated. All figures and tables were
regenerated using this baseline treatment, and the text was updated.

References:
Gaffer, R. L., D. C. Flanagan, M. L. Denight, and B. A. Engel. 2008. Geographical information system
erosion assessment at a military training site. Journal of Soil and Water Conservation 63:1-10.

USFS Recommendation: Section 3.3 (page 24). The unit of Stream Length presented in Table 6 is in yards.
This is not a common unit. Please use miles.

Mountain Valley Response: Mountain Valley has updated the measurement unit to miles within the
referenced table. Please note that Table 6 is now referenced as Table 7.

USFS Recommendation No. 16: Section 4.0 (page 25). Table 4 data does not track with statement that a
new equilibrium is reached 4-5 years out for Kimbalton Creek, Curve Branch, and Clendennin Creek. Update
the analysis to reflect more accurate estimates. It is not appropriate to indicate a new equilibrium in out years
with 29-68% increases above baseline, then make a statement that it’s an “overestimate.” Explain by what
factor it is an overestimate. Describe the new expected load for these locations.

Mountain Valley Response No. 16: Based on the methods used in the analysis, the statement that a new
equilibrium is reached in four to five years is accurate. For most watersheds (68%), the new equilibrium is
reached in year 4. However, for certain areas along the route, this equilibrium is not reached until there is a
full year where vegetation is acting as a maturing crop. This timeframe varies among construction spreads
resulting in variability in reaching this new equilibrium. Since no pre-existing roads were incorporated into
the initial analysis submitted on March 1, 2017, sediment loads above baseline were overestimated in
catchments containing access roads, which includes Kimballton Creek, Curve Branch and Clendennin Creek.

Mountain Valley’s initial approach was to only use the National Land Cover Dataset (NLCD) for the baseline
treatment. However, roads within the JNF were not represented due to the resolution of the NLCD and forest
canopy. As a result, the baseline and proposed action treatments were reanalyzed with the incorporation of
the current conditions of Pocahontas and Mystery Ridge roads (see Mountain Valley Response No. 15). Based
off this analysis, new equilibriums in out years (i.e., years 4 and/or 5) are 20-44% above baseline.

USFS Recommendation No. 17: Overall. The number of significant figures used in the data and results are
excessive, especially when considering the approximate methods used to generate data and the approximate
method of both the soil loss generator and the stream deposition/erosion determinations. Use of less significant
figures would also help identify the study as an estimate (example — in Table 4, the tons per year baseline load
is estimated to be 18,463.99 tons per year). Please update accordingly.
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and from 54 to 76 percent for sediment concentration and turbidity, respectively. This result
shows further that silt fence does not reduce turbidity as well as it does sediment. The results
also showed that even though silt fence removed sediment from 78 to 87 percent, effluent
concentrations were still high. Effluent sediment concentrations ranged from 9,000 mg/L to
14,000 mg/L despite the large reduction efficiencies, which indicates that the erosion rate of the

soil was high during the bench scale testing.

Field Scale Testing

Due to the uncontrollable nature of actual field testing on construction sites and the
need to further investigate the performance of silt fences under these conditions, Gogo-Abite and
Chopra (2013) studied the performance of both woven and nonwoven (BSRF) silt fence fabrics.
The study was done using a tilted test bed filled with a sandy soil and rainfall simulator in order
to simulate field conditions in a controlled environment. In order to simulate worst case
conditions that would be found in the field, high slopes of 10 and 25 percent, and high intensities
of 27, 76, 127 millimeter per hour (1, 3, and 5 inches per hour) were evaluated. The woven fabric
reduced turbidity by 18 percent and reduced sediment by 28 percent. The nonwoven fabric
achieved reductions of 52 and 57 percent for turbidity and sediment, respectively. The low
removal percentages were caused by inadequate time for settling due to the large slopes and
because a large portion of the suspended sediment was smaller than the AOS of either fabric.
Gogo-Abite and Chopra (2013) concluded that due to the low removal efficiencies, silt fence as a
standalone process installed at the toes of high slopes of 10% and greater would not be adequate

enough to meet the reductions of turbidity and sediment as required by regulatory agencies.
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Summary

Literature related to silt fence show that sediment removal is by gravity settling and by
filtration of the fabric. The performance efficiency of the fabrics is dependent on the particle
size characteristics as well as the geotextile properties such as opening pore size and thickness.
The flow-through rate of these fabrics in the field is also a function of the ease with which the
fabric can become clogged and is therefore a function of the soil characteristics, the gradation of

the soil, and the geotextiles opening pore size.

It is common for silt fence to be characterized by both its permittivity and apparent
opening size, however, this literature review has shown that both these properties do not
correctly describe silt fence performance under field conditions. The initial permittivity in
particular will not give indication to the expected hydraulic performance of the fabric in the field
due to filter clogging when exposed to concentrated flows. The apparent opening size can give
an indication of what particle sizes may be intercepted by the fabric in the field, however,
ponding water upstream of the silt fence creates a load on the silt fence that induces a strain that
can result in an increase in the opening size of the fabric. This would increase the particle sizes

that could pass through the fabric and decrease the fabric efficiency.

Previous research on silt fence performance has been conducted on active construction
sites under monitored storm events, in flume studies, and in both pilot and field scale test beds.
Results from flume studies have shown that silt fence reduces sediment concentrations of sandy
soils as well as silty and clayey loams at high efficiencies upwards of 70 percent. However, silt
fence did not reduce turbidity to this extent due to the difficulty of silt fence in removing small
silt and clay sized particles.
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While flume studies have shown high removal efficiencies, field tests and field scale
tests have shown that silt fence does not reduce turbidity or sediment as well under field
conditions. In particular, field scale testing with tilted test beds and active rainfall have shown
that silt fence reduces sediment and turbidity in the range of only 20 to 50 percent depending on
the type of geotextile used. These studies have shown a need for additional field scale testing of

silt fence geotextiles in order to further evaluate their performance in the field.
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CHAPTER 3: METHODOLOGY

Introduction

This project compared and evaluated the performance of two silt fence geotextiles
exposed to a simulated rain event over a silty-sand-soil. The evaluation and comparison was
performed using a field scale tilted test bed and rainfall simulator located at University of Central
Florida’s Stormwater Management Academy Research and Testing Laboratory (SMARTL).
This chapter will describe the soil type that was used in the study, the types of silt fence
geotextiles used, the test preparation and set up, the field scale testing method, and the

limitations encountered during the study.

Soil Characteristics

A series of bench scale tests were used in order to characterize the soil that was loaded
in the test bed. Testing was done in order to determine the soils particle size distribution,
maximum compaction, and permeability. Brief discussions on the results of these tests are the

topic of the next few sections.

Soil Classification and Particle Size Distribution

Defining the soils classification and particle size distribution is particularly important
when evaluating the performance of silt fence fabrics. The ability of the geotextile to filter the
concentrated slurry and the settling velocity of the suspended particles are primarily dependent
on both the soil particle sizes and on the distribution and uniformity of these particle sizes. Due
to this dependence, the AASHTO Classification system was used because this system

distinguishes between clay and silt particles based on grain diameter. The AASHTO
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Appendixes 1-6

The following appendixes provide graphs showing continuous water-quality data collected from
Indian Creek and an unnamed tributary, Tazewell County, Virginia.
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Sedimentation Analysis — Discussion of Erosion and Sedimentation Control Containment Percentage

Field-scale tests represent a compromise between laboratory and field tests, allowing for the ability to
incorporate conditions relevant to typical installations while operating in a controlled environment that
allows for standardized testing procedures. Field-scale testing has become common practice for the
assessment of erosion and sedimentation control best management practices (BMPs) or sediment
retention devices because they incorporate full-scale, “as installed” conditions. A recent study involving
field-scale testing conducted by Dubinsky (2014) evaluated containment at a variety of slopes and
rainfall events and found that overall average projected performance efficiency ranged from 48 to 87
percent with a mean and median of 79 and 86 percent, respectively. The 79% from Dubinsky (2014)
represents a reasonable expectation of overall performance efficiency.

In addition, these field-scale tests look exclusively at the performance of the perimeter control in
isolation without consideration of other erosion controls and sediment detention devices. Mountain
Valley intends to use a variety of BMPs in addition to sediment barriers that will further limit soil erosion
and slow and/or pond runoff to encourage sedimentation within the limits of disturbance rather than at
the sediment perimeter control. In combination, these measures will reasonably attain a sediment
containment of 79% or higher.

Mountain Valley recognizes and understands the variability in sediment control performance as a
function of proper installation and maintenance. For that reason Mountain Valley is committed to
proper installation, maintenance, and frequent inspections to reduce BMP failures or inadequacies.

Mountain Valley explicitly requires that all Company and Contractor personnel comply with
environmental permits authorizing the construction, operation, and restoration of the Project and
requires all Company and Contractor personnel to immediately notify the Mountain Valley
Environmental Coordinator and the El when there is the potential for noncompliance, including any
visible sedimentation outside of the limits of disturbance, so that the issue can be resolved in a timely
and appropriate manner.

It is also important to note that in sensitive areas of the Jefferson National Forest, such as the Craig
Creek drainage, Mountain Valley committed to construction during times of the year with minimal
rainfall (i.e., low flow time periods). Within the Craig Creek drainage, Mountain Valley committed to an
expedited time frame that reduces the chance (through reduced exposure) of a large rainfall event
occurring during active construction. These additional conservation measures will help ensure that
erosion is minimized, thus limiting sedimentation in adjacent waterbodies.

Field-scale tests represent a compromise between laboratory and field tests, allowing for the ability to
incorporate conditions relevant to typical installations while operating in a controlled environment that
allows for standardized testing procedures. Field-scale testing has become common practice for the
assessment of erosion and sedimentation control best management practices (BMPs) or sediment
retention devices because they incorporate full-scale, “as installed” conditions. A recent study involving
field-scale testing conducted by Dubinsky (2014) evaluated containment at a variety of slopes and
rainfall events and found that overall average projected performance efficiency ranged from 48 to 87
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percent with a mean and median of 79 and 86 percent, respectively. The 79% from Dubinsky (2014)
represents a reasonable expectation of overall performance efficiency.

In addition, these field-scale tests look exclusively at the performance of the perimeter control in
isolation without consideration of other erosion controls and sediment detention devices. Mountain
Valley intends to use a variety of BMPs in addition to sediment barriers that will further limit soil erosion
and slow and/or pond runoff to encourage sedimentation within the limits of disturbance rather than at
the sediment perimeter control. In combination, these measures will reasonably attain a sediment
containment of 79% or higher.

Mountain Valley recognizes and understands the variability in sediment control performance as a
function of proper installation and maintenance. For that reason Mountain Valley is committed to
proper installation, maintenance, and frequent inspections to reduce BMP failures or inadequacies.

Mountain Valley explicitly requires that all Company and Contractor personnel comply with
environmental permits authorizing the construction, operation, and restoration of the Project and
requires all Company and Contractor personnel to immediately notify the Mountain Valley
Environmental Coordinator and the El when there is the potential for noncompliance, including any
visible sedimentation outside of the limits of disturbance, so that the issue can be resolved in a timely
and appropriate manner.

It is also important to note that in sensitive areas of the Jefferson National Forest, such as the Craig
Creek drainage, Mountain Valley committed to construction during times of the year with minimal
rainfall (i.e., low flow time periods). Within the Craig Creek drainage, Mountain Valley committed to an
expedited time frame that reduces the chance (through reduced exposure) of a large rainfall event
occurring during active construction. These additional conservation measures will help ensure that
erosion is minimized, thus limiting sedimentation in adjacent waterbodies.





