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ACRONYM LIST 

BMP - Best management practice 

CLSM - Controlled low strength material 

DCNR - (Pennsylvania) Department of Conservation and Natural Resources 

DTI - Dominion Transmission, Inc. 

DTM - Digital terrain model 

E&S - Erosion and Sediment 

E&SC - Erosion and sediment control 

ECC - Environmental Compliance Coordinator 

El - Environmental Inspector 

EIES - Energy Infrastructure Environmental Services 

FERC - Federal Energy Regulatory Commission 

GIS - Geographic information system 

GPS - Globa l positioning system 
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LiDAR - Light Detection and Ranging 

LMS- Learning management system 

LOD - Limit of disturbance 

MD - Maryland 

MSE - Mechanically stabilized earth 

NOT - Notice of Termination 

NRCS - National Cooperative Soil Survey 

NRI - Natural Resource Inventory 

OEPA- Oh io Environmental Protection Agency 

OGRIP - Ohio Geographically Referenced Information Program 

PAMAP - Pennsylvan ia Map 

ROW - Right of way 

RSS - Reinforced Soil Slope 

SWPPP - Stormwater Pollution Prevention Plan 

TWS - Temporary work space 

USDA- United States Department of Agriculture 

USGS - United States Geological Survey 
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VESCP -Virginia Erosion and Sediment Control Program 

WSS-Web Soil Survey 

WV - West Virginia 

WVDEP - West Virginia Department of Environmental Protection 

WVDOH - West Virginia Department of Highways 

WVGES - West Virginia Geological and Economic Survey 
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POLICY: 

The following slope stability procedure must be utilized as part of the development and execution of any 

Dominion Transmission, Inc. (DTI) pipeline project. The possibility of slope failures including landslides, 

will be considered during the routing, design, construction, restoration and post-construction phases of 

a pipeline project to avoid, reduce, or mitigate the incidence of slope failures on DTI pipeline projects. 

Specifically, DTI personnel and contractors engaged in pipeline projects must be trained to understand 

this policy and conform to the following procedure. 
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PROCEDURE: 

1.0 Applicability 

This policy and procedure will become effective on September 30, 2016. The applicability table shown 

below provides the details of which sections of the procedure are applicable for new pipeline projects, 

active pipeline projects and pipeline replacement projects. 

Table 1: Applicability Sections for New Pipeline Projects, Pipeline Replacement Projects, and Existing ROW. 

New pipeline Pipeline Slope Failures 

projects that begin Replacement on Existing 
Applicable Sections 

permitting after Projects in ROW 

9/30/2016 Existing ROW 

2.0 Introduction X X 

2.1 Slope Failure Susceptibility X X 

2.2 Types of Slope Failures X X 

2.3 Slope Failure Causes X X 

3.0 Pipeline Route Selection X 

3.1 Preliminary Route Selection X 

3.2 Desktop Study X 

3.2.1 Existing Landslide Maps and Data X 

3.2.2 Define Slopes of Greater than 30 Degrees X X 

3.2.3 USDA Natural Resources Conservation X X 
Service Soil Surveys 

3.2.4 light Detection and Ranging (LiDAR) X 
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Table 1: Applicability Sections for New Pipeline Projects, Pipeline Replacement Projects, and Existing ROW, 
Continued. 

New pipeline Pipeline Slope Failures 

projects that begin Replacement on Existing 
Applicable Sections 

permitting after Projects in ROW 

9/30/2016 Existing ROW 

3.2.5 Mine Study X 

3.2.6 Desktop Study Mapping X 

3.3 Field Reconnaissance X X 

3.4 Desktop Slope Failure Risk Assessment X 

3.5 Selection of Preventative Measures for X X 

Identified High Risk Slope Failure Locations 

4.0 Pipeline Design and Engineering X X 

4.1 Excavation Minimization X X X 

4.2 Document Slope Failure Areas on Project X X 

Plans 

4.3 Temporary Work Space (TWS) X X X 

4.4 Include Additional Drainage X X X 

4.5 Engineered Details X X X 

4.6 Construction Stormwater Permit X X 

4.7 Stormwater Pollution Prevention Plan X X 

4.8 Documentation of Design Information X 

5.0 Pipeline Preconstruction Planning X X 
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Table 1: Applicability Sections for New Pipeline Projects, Pipeline Replacement Projects, and Existing ROW, 
Continued. 

New pipeline Pipeline Slope Failures 

projects that begin Replacement on Existing 
Applicable Sections 

permitting after Projects in ROW 

9/30/2016 Existing ROW 

5.1 Slope Failure Training X X X 

5.1.1 Training X X X 

5.1.2 Environmental Permit Transition X X X 

5.2 Slope Failure Mitigation and Response X X 

Materials 

6.0 Addressing Slope failures during X X 

Construction 

6.1 Inspections X X 

6.2 Responding to Slope Failures X X X 

6.2.1 Evaluate Priority X X X 

6.2.2 Install Temporary BMPs X X X 

6.2.3 Gather Data X X X 

6.2.4 Select Slope Failure Repair Approach X X X 

6.2.5 Install Short Term Stabilizing Measures X X X 

6.2.6 Implement and Document Slope Failure X X X 

Repair 

6.2.7 Documentation of Repairs X X X 

7.0 Addressing Slope Failures after Construction X X X 

8.0 Slope Failures Caused by a Third Party X X X 
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2.0 Introduction 

Slope failures, also referred to as landslides or slips on pipeline right-of-ways (ROW) can create adverse 

erosion control conditions, result in sediment deposits in adjacent waterways, cause landowner 

complaints, and/or damage the pipeline or other infrastructure. Additionally, slope failures can be 

costly to repair. Recognizing that the location of slope failures can be challenging to predict, the 

purpose of this procedure is to avoid and/or reduce the number and severity of slope failures that occur 

on new Dominion pipeline ROW, and planned expansion of existing Dominion ROW. Every pipeline 

project and slope failure is unique. Therefore, the specific requirements during project planning and 

implementation are dependent upon the site-specific conditions. The procedure provides the following; 

• A method of identifying potential slope failures; 

• Preventative measures; 

• A method of protecting waterbodies from slope failure material runoff; 
• Containment procedures for slope failure material; 

• Remediation procedures; and, 

• Training requirements. 

2.1 Slope Failure Susceptibility 

Slope failures are plentiful and occur naturally in a large portion of the DTI operating area, and in 

particular the Appalachian Plateau and Valley and Ridge Provinces. Susceptibility is generally associated 

with cohesive soils (Silts and Clays) formed on steeper slopes that are triggered by precipitation, gravity 

and human activities. This region has some of the highest landslide or slope failure susceptibility in the 

United States, as indicated in Figure 1, which shows a USGS landslide map of the conterminous United 

States, and Figure 2, which shows a smaller scale map of DTl's operating area, with the locations having 

the highest risk of landslides shown in red. 
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Figure 1 - Landslide Susceptibility Map of the United States1 

USGS rmp of relative 
landslide incidence and 
susceptiblity across the 
contermnous lkuted 
States . Red and pink 
areas have the highest 
incidence and 
susceptibility USGS M3p 

B'llarge mage 

Landslide Incidence 

D Low (l ess than 1.5 % of area involved) 

D Moderate (1.5~-15~ of area invo lnd) 

- High (great er than 15 ~ of area Involved) 

Landslide Susce ptibility/ Incidence 

D Moderate susceptibili /low incidence 

D High susceptibilityl101A1 incidence 

D High S1.Jsoeptlbllitylmoderate inoide nce 

1 USGS - Landslide Overview Map of the Conterminous United States 
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Landslides are common in the mountainous terrain of Virginia due to the presence of steep slopes and 

highly fractured bedrock overlain by shallow soils. The greatest landslide hazards are present in western 

and southwestern Virginia. Areas of low-relief such as the Piedmont and Coastal Plain also have 

landslides but these are generally smaller and generated by human disturbance. 

Landslides have occurred throughout the majority of Pennsylvania. However, most landslides occur in 

southwestern Pennsylvania in areas where shallow soils are developed on steep slopes that have clay­

rich bedrock. Areas such as this include the Waynesburg Hills and Pittsburgh Low Plateau sections ofthe 

Appalachian Plateaus province. 

Landslides are rare or nonexistent throughout much of Ohio due to a lack of steep slopes and/or lack of 

geologic units prone to failure. However, there are a few areas of Ohio that experience frequent 

landslides. Portions of eastern and southern Ohio are characterized by steep slopes and several hundred 

feet of local relief. Bedrock of Mississippian, Pennsylvanian, and Permian ages, thick colluvium, and 

thick lake silts and outwash formed in association with Pleistocene glaciers make these areas particularly 

prone to slope failures. Red mudstones lose strength when they become wet and are the most slide­

prone rocks in eastern Ohio. The state has experienced slope failures in areas where thick colluvium has 

developed, such as in Hamilton and Clermont County and the Scioto River Valley. The north-eastern half 

of Ohio along the Lake Erie shoreline experiences continual erosion, preventing the natural achievement 

of slope stability. 

New York is not categorized as a state with a serious landslide threat as most of the state's soil consists 

of dense glacial till comprised mostly of granular material that is not prone to landsliding. However, 

landslides have occurred across all of New York State, from the Adirondacks to Long Island where soft 

cohesive soils exist. The most common type of landslides that occur in New York are due to the 

combination of New York's physiography and glacial history with most landslides occurring along major 

rivers and lake valleys were there were previously glacial lakes. These lakes result in glacial lake deposits 

(silts and clays) and are generally associated with steeper slopes. 

2.1.1 Appalachian Highlands Region 

The geology of the Appalachian Highlands is a primary contributor to the high incidence of slope failures. 

The Appalachian Plateau Province in West Virginia and Pennsylvania occurs west ofthe Appalachian 

Front, and coincides with the highest incidence of slope failures. This region contains narrow valleys and 
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steep sided slopes with some deeper valleys. Overburden soils generally consist of colluvium overlying 

shallow bedrock. Colluvium is soil and debris (rock, tree material, etc.) that accumulate at the base of a 

slope or along the side slope by mass wasting or sheet erosion. It generally includes angular rock 

fragments, not sorted according to size, and could contain larger portions of bedrock. The sedimentary 

bedrock is mostly of the Permian-Pennsylvanian age that is relatively flat-lying and consists of cyclic 

sequence of sandstone, red beds, shale, limestone, and coal from the Dunkard and Monongahela 

Groups. Bedrock from the underlying Conemaugh Group is present in the deeper valleys. Because of 

the region's steep topography, abundant rainfall, low shear strength rocks, and soils with low residual 

strength, landslides have resulted in major infrastructure and property damage. In addition, large 

portions of West Virginia are extensively underlain by deep mining operations and strip mines that can 

also be associated with ground movements. 

Southeast of the Appalachian Plateau, the flanks ofthe Appalachian Ridges and the Blue Ridge are 

covered by colluvium that is highly susceptible to sliding. Because the colluvium covers many types of 

bedrock, the map designations of landslide incidence and susceptibility cross formational boundaries. 

The designations do not correspond so closely in these areas to the units on the geologic map of the 

United States as they do in most areas west ofthe Mississippi. Most slope movements in the colluvium 

consist of slowly moving debris slides although many debris avalanches and debris flows can occur. 

Rainfall and the subsequent increase in groundwater conditions is a common trigger for landslides in 

this region, with the factors being the soil types and shape of the land surface, all of which relate to the 

underlying bedrock geology, and in many cases to slope modifications by human activity. Widespread 

occurrences of landslides coincide with major rainfall events, especially when the remnants of large 

storms track over the mountains. 

In the Great Valley of Pennsylvania, Maryland, West Virginia and Virginia, east of the Appalachian 

Ridges, broad areas of Cambrian and Ordovician limestone contain pockets of thick residual clay that is 

moderately susceptible to sliding. This clay forms many small earth flows and slumps, especially along 

highway cuts. 

2.1.2 Piedmont Region 

East of the Appalachian Mountains, is the Piedmont Province of Maryland, Pennsylvania and Virginia. 

The province is a dissected rolling plain formed on residual soil from deeply weathered metamorphic 

rocks, and is bordered on the east by a dissected terraced plain on thick deposits of sand, gravel, and 
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clay. Most of the region is free of landslides, except in the Lower Cretaceous clays of Maryland and 

Virginia, where the incidence of slumps and earth flows is high. 

2.1.3 Atlantic Coastal Plain Region 

The low dissected Atlantic Coastal plain of Maryland and Virginia is generally free of slope instability due 

to the moderate terrain in the majority ofthe area. However, there are localized areas in eastern 

Maryland with relatively steep slopes that have a high incidence of slope failures. In addition, a majority 

of Southern Maryland is highly susceptible to slope failure where the Marlboro Clay is exposed. A poorly 

exposed outcropping of Marlboro Clay begins in Prince Georges County and continues southwest for 

approximately 20 miles reaching into Charles County. Slope failures are particularly numerous in the 

east-central and south-western portions of Prince Georges County. Also, in the valleys of Piscataway 

and Mattawoman Creeks, the clay is mostly buried beneath Holocene alluvium. 

2.2 Types of Slope Failures 

The term landslide or slip as it pertains to geologic reference can be defined as2: 1. the downward falling 

or sliding of a mass of soil, detritus, or rock, on or from a steep slope; 2. the mass itself. Other terms 

used to describe slips include landslides, land slips, land movements, slumps, slides, etc. The term "head 

scarp" refers to the tear in the ground surface located at the top of a slip. The term "toe bulge" refers to 

the mound of failed soil at the base of the slip. 

The most common types of slips are described below3, and a representation of some typical slips 

observed on pipeline ROW are presented in Figure 3. 

' http:/ /dict ionary.refe rence.com/browse/landslide 

3 FEMA Landslide Loss Reduction: A Guide for State and Local Government Planning 
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Figure 3 - Types of Slope Failures 

Rotational Slide 
Translational Slide 

Earthflow 
Creep 

Lateral Spread 

Topple 
Debris Flow 

Source: USGS 
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• Rotational Slides - Movement of soil and debris downslope in a distinctive rotational motion. A 
"slump" is an example of a small rotational slide. 

• Translational Slide - Down slope movement of soil and/or rock on a relatively planar surface and 
has little rotational movement or backward tilting. The mass commonly slides out on top of the 
original ground surface. 

• Earthflow- Unchannelized flow of water, soil, rock, and vegetation that moves downslope. 
• Creep - Imperceptibly slow, steady downward movement of a slope. Evidence of creep can be 

indicated by curved tree trunks, bent or tilted fences or retaining walls, and hummocky ground 
surface. 

• Lateral Spread- Nearly horizontal movement of geologic materials; usually occurs on very 
gentle slopes. 

• Falls - Abrupt movement of masses of soil or rock that becomes detached from steep slopes or 
cliffs. Movement generally occurs by free-fall, bouncing, and rolling. These movements are 
promoted by undercutting, differential weathering, excavation, or erosion. 

• Topple -A block of rock that tilts or rotates forward on a pivot point and then separates from 
the main mass, falling to the slope below. 

• Debris Flow- A moving mass of loose mud, sand, soil, rock, water and air that travels down a 
slope under the influence of gravity. To be considered a debris flow, the moving material must 
be loose and capable of "flow" and at least 50% ofthe material must be sand-size particles or 
larger. 

2.3 Causes of Slope Failures 

Slope Failures can be caused by nature, by man, or a combination of both. A listing of common 

contributing factors to slips is below. 

Human Activities 

• Removal of shallow bedrock on steep slopes and replacement with a weaker backfill material, 
such as soil fill; 

• Removal of vegetation and trees; 
• Changes in slope configuration, such as additional load placed on the top of the soil mass, or 

removal of material near the bottom of the soil mass (such as trenching for pipeline 
construction); and, 

• Changes to the surface water or groundwater regime, such as the addition of water to a slope. 

Revised 8/23/2016 Page 12 of 39 ESRM-Slope Stability 

BC132-020 

I 

I 



DOMINION TRANSMISSION, INC. 

Engineering Services Reference Manual 

Slope Stability Policy and Procedure for Pipeline Design, Construction and Right of Way Maintenance 

Natural Factors 

• Weather; 

• Erosion of toe support; 

• Weathering of bedrock can produce weak, slope failure-prone materials; 
• Earthquakes; and, 
• Rapid lowering or rising of water level. 

3.0 Pipeline Route Selection 

Pipeline route selection is an important component of avoiding or minimizing the impacts of slope 

failures for new natural gas pipelines. The route selection process described in this document must be 

used for all DTI projects that include the construction of new natural gas pipelines or re-alignment of 

existing pipelines. DTI will avoid or mitigate the adverse effects of slope failures by following a route 

selection process that incorporates identification, avoidance, and/or mitigation. This process is an 

iterative process, and it includes preliminary route selection, desktop studies, field reconnaissance, 

landowner discussions and landowner considerations, temporary and permanent access road 

identification, and environmental factors as inputs to developing a final route. Multiple iterations of 

each step in the process may be necessary to develop a route that avoids or reduces the risk of slope 

failures. 

3.1 Prel iminary Route Selection 

Preliminary routing includes establishing a preliminary route that serves as a starting point for the 

project team, and the final route will likely vary from this preliminary route. A preliminary route can be 

established using tools such as topographic maps, Google Earth™, available light detection and ranging 

(LiDAR) data, and other computer mapping software. Considerations during preliminary routing include 

slope failure-prone areas and construction techniques. Preliminary routing will avoid or minimize 

routing parallel to slopes, also known as "side hilling", as this construction technique requ ires excessive 

excavation of material, increases the construction limits of disturbance, and results in a right-of-way that 

is difficult to restore and to stabilize. During preliminary route layout, care must be taken to traverse 

slopes perpendicular to topographic contours, and to avoid traversing slopes greater than 30 degrees 

(58 percent) to the maximum extent practicable. If traversing slopes of greater than 30 degrees 

(58 percent) cannot be avoided, it must be minimized, and these areas will be a focus of the desktop 

study and further evaluation during the field reconnaissance process discussed below in Section 3.3. 
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3.2 Desktop Study 

The purpose ofthe desktop study is to further evaluate the preliminary route and make route 

adjustments prior to conducting the field reconnaissance. The DTI Project Team/field engineer, in 

consultation with DTI Engineering Management must decide at the beginning of a project the 

appropriate data to be considered during the desktop study. For small projects, the desktop study may 

only consist of a review of the route, and identification of steep slope areas that can be avoided. For 

longer projects, the desktop study should be more extensive and can include all of the items discussed 

below. The desktop study includes a review of existing data on slope failures and slope failure-prone 

areas, to allow the DTI Project Team/field engineer to make corresponding alterations in the route to 

avoid or minimize routing across existing slope failures and slope failure-prone areas, and to identify 

areas that must be crossed that will require additional review during field reconnaissance and project 

design. 

The DTI Project Team/field engineer must define the study corridor at the beginning of the study to 

provide ample coverage for route alterations either during the desktop study or the field reconnaissance 

study. Because the potential for route adjustments is greater for longer pipelines, the desktop study 

corridor must be wider than for shorter pipelines. The minimum width of a study corridor during the 

desktop review phase is 1000 feet, but may be expanded if necessary based on the project specifics. 

Geographic information system (GIS) is the most efficient method to conduct the desktop study. A 

project-specific GIS database can be developed using various information sources including, but not 

limited to those listed below. Additional information in the GIS includes topography, residential and 

commercial structures, land use, geology, streams, wetlands, cultural resource sites, cultural features 

such as roads, railroads, public lands and cemeteries to be used during the desktop study to refine the 

pipeline route prior to beginning the field reconnaissance. Potential access roads must be identified 

during the desktop study for further evaluation during the field reconnaissance. 

3.2.1 Existing Landslide Maps and Data 

The United States Geological Survey (USGS) maintains publically available GIS data for a digital 

compilation of landslide overview mapping of the conterminous United States at 

http://pubs.usgs.gov/of/1997 /ofr-97-0289/ . This dataset consists of polygons enclosing areas of 

landslide incidence and susceptibility for the conterminous United States. The purpose of this dataset is 
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to give the user a general indication of areas that may be susceptible to landslides, and is not suitable 

for local planning or site selection without further investigation on the ground. 

For a portion of West Virginia, maps of old landslides and slide-prone areas were compiled in 1976 by 

the West Virginia Geological and Economic Survey (WVGES) in WVGES Publication EGB-15a, West 

Virginia Landslides and Slide-Prone Areas, P. Lessing, et. al, 1976. Landslides and slide-prone areas were 

mapped on USGS 7.5 minute quadrangles. Thirty-six 7.5 minute quadrangles are available as 

georeferenced images from the WV GIS Technical Center. The GIS data can be accessed here WVGISTC: 

GIS Data Clearinghouse, and areas covered by the data are shown in Figure 4 below. Non-georeferenced 

maps are available for the remaining USGS quadrangles shown in gray in Figure 4. These maps are 

available for download and can be georeferenced for projects that occur in areas where the 

georeferenced data are not directly available from the WV GIS Tech Center. State-specific information 

other than from USGS as discussed above are not available for Maryland, Ohio, New York, Pennsylvania 

or Virginia. 
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The maps must be used in the desktop study to identify areas of past slope failures, the slopes at the 

highest risk for slope failures, and the route adjusted to the extent practicable to avoid the highest 

hazard areas. 

3.2.2 Define Slopes of Greater than 30 Degrees. 

The desktop study must identify the degree of slope for the entire route. There are several methods to 

identify and define the degree of slope, either by direct measurement from topographic maps or using 

various computer programs. The DTI Project Team/field engineer will select an appropriate method 

based on the size of the project. The DTI Project Team/field engineer may select a slope angle that is 

shallower than 30 degrees on a project-specific bases. 

3.2.3 USDA Natural Resources Conservation Service Soil Surveys 

The United States Department of Agriculture (USDA) National Cooperative Soil Survey (NRCS) web-based 

Web Soil Survey (WSS) (http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm) provides 

georeferenced soil maps. The DTI Project Team/field engineer will review the soil survey information 

related to soil landscapes, soil formation, soil limitations for various land uses, and properties of the soils 

in the survey areas. In particular, information related to soil origin, slope steepness, drainage 

characteristics, typical soil profile with layer thickness, approximate depth to bedrock, and slope failure­

prone soils can be obtained from the soil survey. Additionally, archived soil surveys are available for 

selected portions of West Virginia 

(http://www. n rcs.usda.gov /wps/porta 1/n rcs/surveylist/soils/su rvey/state/?stateld=WV ), and may 

provide additional interpretation of soil conditions, land use applications, and soil hazards. 

The objective of soil surveys is to separate major landforms that have similar land use, and not to 

delineate exact boundaries of soil type. Therefore, soil surveys provide a broad overview of soil 

conditions but are not designed for site-specific evaluations. 

3.2.4 Light Detection and Ranging (LiDAR) 

LiDAR is a remote sensing technology that measures distance by illuminating a target with a laser and 

analyzing the reflected light. LiDAR is capable of producing high resolution mapping of the earth's 

surface including very subtle topographic features such as headscarps, lobate features, and hummocky 

topography indicative of past or active slope failures. 
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For projects that include construction of new pipelines, the DTI Project Team/field engineer may use 

publicly available LiDAR data in the desk top study. If publicly available LiDAR data is not available, the 

project specific LiDAR data may be obtained ifthe DTI Project Team/field engineer and Engineering 

Management decides it is necessary. LiDAR data is available for purchase from select vendors for 

portions ofthe DTI system. Where LiDAR data is unavailable for purchase, it may be deemed necessary 

to obtain project-specific LiDAR data by flying the route. The DTI Project Team/field engineer and 

Engineering Management must determine if the route should be flown to obtain LiDAR data. If the DTI 

Project Team/field engineer determines that project specific LiDAR is not necessary, that decision must 

be documented in the Desktop study documentation. Typical LiDAR coverage ranges from 1000 feet to 

4000 feet in width. 

LiDAR data is analyzed by developing a digital terrain model (DTM) that can be imported to various 

computer aided drafting software suites. The DTM can be imported into the project GIS during the 

desktop study and used to identify past slope failures, steep slopes and other terrain features useful in 

routing the pipeline. 

Publically available LiDAR data are available to varying degrees for each state as shown below; 

Maryland : LiDAR data and other mapping data are available from the Maryland iMAP program located 

at http ://ima p. ma ryla nd .gov /Pages/Iida r-topography-se rver.aspx 

New York: LiDAR is available for portions of New York from the New York State Elevation Data site 

(http://gis.ny.gov/elevation/ ). 

Ohio : LiDAR data for Ohio are available through the Ohio Geographically Referenced Information 

Program at http://ogrip.oit.ohio.gov/ ) 

Pennsylvania : LiDAR data for Pennsylvania are available at the PAMAP website 

athttp:ljwww.pamap.dcnr.state.pa.us/ 

Virginia : LiDAR is available for portions of Virginia from the Virginia LiDAR Database at 

http://www.virginialidar.com/index-3.html#.V3Qtw032apo 

West Virginia : As of July 2015, LiDAR data is available from the WV GIS Tech Center for all or portions of 

Berkley, Gilmer, Jackson, Jefferson, Morgan, Webster, and Wyoming counties of West Virginia. 
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3.2.5 Mine Study 

A mining study should occur in areas of suspected resource mining. Underground and surface coal 

mining is extensive throughout West Virginia, southwestern Pennsylvania, western Virginia, and 

southeastern Ohio. A study of state agency data bases should be checked for potential impacts to the 

pipeline route. Depending on the type of mining, the impacts could range from ground subsidence or 

ground movement from uncontrolled backfilling of strip mines or auger mining to longwall mine panel 

subsidence. Publically available mine mapping from state agencies are shown below: 

New York 
Department of Environmental Conservation - Mining & Reclamation 
http://www.dec.ny.gov/cfmx/extapps/MinedLand/search/mines/ 
Information on the mines can be found by location, permit information or mine identification 
Ohio 
Division of Geological Survey - Division of Mineral Resources 
https://gis.ohiodnr.gov/MapViewer/?config=OhioMines 
Information for the coal seam and mine names are given 
Pennsylvania 
Pennsylvania Mine Map Atlas - Pennsylvania State University 
http://www.minemaps.psu.edu/ 
Information on the Mine Map and the coal seam and mine names are given 
Virginia 
Virginia Department of Mines, Minerals and Energy 
https://www.dmme.virginia .gov/DM/DMMappingCenter.shtml 
Maps and Resource Center for mapping with mining status and coal mine outlines 
West Virginia 
West Virginia Geological & Economic Survey 
http://ims.wvgs.wvnet.edu/index.html 
All Mining Map - Information on the seam and mine names are given 

3.2.6 Desktop Study Mapping 

At the conclusion of the desktop study, a map will be generated that shows a composite of the desktop 

study results identifying the areas of high risk for slope failures including; slopes greater than 30 degrees 

(58 percent), past slope failures, slope failure-prone areas based on USGS mapping and/or UDAR data, 

surface or near-surface mine areas that could impact stability and areas where shallow bedrock exists. 

The purpose of the mapping is to document and locate areas where further evaluation during the field 
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reconnaissance is necessary. The information from the desktop study must be used in conjunction with 

other desktop data (streams, wetlands, residences, roads, cultural features, etc.) to revise the 

preliminary route to avoid as many high hazard areas as practicable. Slope failure-prone areas that 

cannot be avoided, must be identified for further evaluation during the field reconnaissance. 

3.3 Field Reconnaissance 

Field reconnaissance must be performed by individuals experienced in the identification and assessment 

of slope failures, other geohazards, and pipeline constructability to enhance the data obtained during 

the desktop study. This geohazard field reconnaissance can be performed in conjunction with 

identification of environmental features (i.e., streams, wetlands), but must include an emphasis on risk 

indicators for future slope failures. In particular, the following information are to be recorded with a 

hand-held GPS unit or other suitable mapping device, field notes, and photographs: existing slope 

failures, hummocky topography, head scarps, toe bulges, seeps and springs, tilted utility poles and fence 

posts, misaligned fences or guardrails, tilted trees, curved tree trunks, bedrock outcrops, sink holes, and 

mine spoil. 

Based on the project conditions, the field reconnaissance can be limited to those areas identified during 

the desktop study as having increased risk of slope failures and potentially other impacts. The DTI 

Project Team/field engineer in consultation with DTI Engineering Management must determine ifthe 

field reconnaissance is to be performed on the entire pipeline alignment. The study corridor for field 

reconnaissance must be no less than the planned LOD, but may be up to 600 feet or greater in width. 

3.4 Desktop Slope Failure Risk Assessment 

Following data collection through the desktop study and field reconnaissance, a desktop slope failure 

risk assessment will be performed using the Desktop Slope Failure Risk Assessment Matrix included in 

Appendix A for new pipeline projects. For pipeline replacement projects, the DTI Project Team/field 

engineer will use the results of the field reconnaissance discussed in Section 3.3 to identify existing and 

previous slope failures and designate those areas as High Risk. 

Using the guidance information included in Appendix A, each potential slope failure area identified in 

the desktop study and field reconnaissance will be assigned a numerical value for the following: 

• Low, Moderate, or High probability of additional slope movement; and, 
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• Low, Moderate, or High probability of significant impact to pipeline, waterbodies, roadways, 
adjacent property, or other features. 

Multiplying these two numerical values provides a risk score, as shown in the Slope Failure Risk Matrix in 

Figure 5 (included in Appendix A) . The resulting risk score will be tabulated to prioritize the slope 

failures based on risk of future movement and degree of impact. This prioritization will allow for 

selection of 1) risks which can be avoided through a reroute or special construction design; 2) risks 

which are feasible to address as part of construction; 3) risks which cannot be avoided and will be 

handled as a future maintenance repair, if necessary. 

Figure 5 - Desktop Slope Failure Risk Assessment Matrix 

Probability of significant Probability of additional slope movement 
impact to pipeline, 

waterbodies, roadways, 
adjacent property, or High Moderate Probability Low 

other features Probability (3) (2) Probability (1) 

High Htsh Rltk Hlahflfsk Moderate Risk 
Probability (3) (&) (&) (3) 

Moderate Hl&h Risk Moderate Risk Low Risk 
Probability (2) (6) (4) (2) 

Low Moderate Risk Low Risk Low Risk 
Probability (1) (3) (2) (1) 

3.5 Selection of Preventative Measures for Identified High Risk Slope Failure Locations 

Following risk prioritization as outlined in Section 3.4 above, those areas along the preliminary route 

that have a risk score of "High" will be assigned a preventative measure. The DTI Project Team/field 

engineer and DTI Engineering Management must select preventative measures appropriate for each 

high risk location identified during the slope failure risk assessment. The DTI Project Team/field 

engineer also will determine if preventative measures are necessary for any of the moderate risk 

locations. This determination can be based on landowner concerns, highly sensitive resources in the 
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area (trout streams, freshwater mussel streams, residential areas, transportation corridors, other 

utilities or other considerations. Potential preventative measures are listed below: 

• Reroute around the slope failure hazard. 

• Adjust the pipeline route through the slope failure hazard to minimize the consequence if slope 
failure were to occur. For instance, if a cross slope cannot be avoided, route the pipeline on the 
upslope side of the ROW and/or bury the pipe within bedrock to minimize risk to the pipeline 
integrity if a slope failure were to occur. 

• Define locations that require engineered details, such as specialized backfill. This will include 
areas with slopes steeper than 30 degrees (58 percent). 

• Define locations to perform a preemptive repair of an existing slope failure through which the 
pipeline passes. 

• Adjust Temporary Work Space (TWS) limits such that soil stockpiling is not permitted along 
ridgelines where known slope failures are present immediately downslope of the LOD. 

• In rare cases, Horizontal Directional Drill (HDD) under the hazard. However, it is not expected 
that HDD will be a viable options in most cases due to site constraints, such as steep terrain, that 
make HDD infeasible. Additionally, the increased impacts resulting from larger ground 
disturbance associated with HDD may increase the risk of slope failures. 

• Identify and provide sufficient permanent access roads to facilitate inspection and repair in high 
risk slope failure locations after restoration. 

4.0 Pipeline Design and Engineering 

Slope failure-prone areas that were identified through the desktop study and field reconnaissance 

during the pipeline route selection phase must be properly engineered if avoidance is not an option. 

Additionally, preventative measures for high-risk slope failure areas were assigned to prioritize the 

work. Some ofthe selected preventative measures will be implemented during the engineering and 

design phase, as described in this section. 

4.1 Excavation Minimization 

Pipeline construction activities can result in conditions that can cause slope failures including removal of 

shallow bedrock on steep slopes and replacement with a weaker backfill material, removal of vegetation 

and trees, changes in slope configuration, and changes to the surface water or groundwater regime. 

Therefore, care must be taken to minimize excavation to that necessary to safely install the pipeline in 

areas prone to slope failures. The pipeline trench should be excavated to minimize the volume of 

material excavated and requiring subsequent restoration. The prepared pipe should be welded and or 
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bent to match the trench profile rather than expanding the trench profile to accommodate the pipeline. 

Road crossings and bore pits are to be designed to minimize excavation through the use of shoring. 

Adequate extra work space is to be determined during project design, to prevent storing excavated 

material on steep slopes. 

4.2 Document Slope Failure Areas on Project Plans 

Slope failures and slope failure-prone areas must be included in the project plans. The following items 

must be included on the Stormwater Pollution Prevention Plans (SWPPP) and the Erosion and Sediment 

(E&S) control plans: 

• Slope failure areas having high risk, as determined in Section 3.4; 

• Existing slope failures; and, 

• Slopes steeper than 30 degrees (58 percent) . 

The above items will be clearly identified on the plans using legend items, shading, or call outs such that 

the information is conveyed to the construction personnel and that awareness of the hazard is 

communicated . 

4.3 Temporary Work Space (TWS) 

As discussed in Section 3.5, TWS limits must be identified during the route selection phase so that soil 

stockpiling is not permitted along ridgelines in high risk areas, or where known slope failures are present 

immediately downslope of the LOD. Similarly, the limits of TWS must be adjusted to avoid placement 

over existing slope failures. 

4.4 Include Additional Drainage 

The project plans and specifications must include provisions for additional subsurface drainage on slopes 

greater than 30 degrees (58 percent) . Include callouts and details in the E&S plans for location and type 

of drainage. 

4.5 Engineered Details 

Project-specific engineered details and specifications must be developed for those slope failure-prone 

areas requiring engineered preventative measures, as identified in Section 3.5 . These locations will 

likely include areas with slopes steeper than 30 degrees (58 percent), or locations requiring pre-emptive 

repair of an existing slope failure in the proposed pipeline corridor. 
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It is important to understand that there is no one particular type of repair approach that works for all 

slope failures. Selection ofthe most cost effective preventative measure generally requires the 

following steps: 

1. Detailed subsurface exploration to determine the condition of existing materials, depth of 
failure surface, depth to bedrock or stable soils, and groundwater conditions. 

2. Slope stability modeling of the existing slope and the proposed preventative measure(s). This is 
done to verify that the repair will provide sufficient improvement in the stability of the final 
slope. Surface topography, laboratory strength testing, and groundwater information are 
necessary to perform this type of analysis. 

3. Perform an Alternatives Feasibility Study to assess suitability of possible preventative and/or 
repair measures. Associated construction costs of each alternative can be evaluated as well. 

Given difficult site access and time constraints for most pipeline projects in this region, some of these 

steps may not be feasible. Absent this information, conservative assumptions can be made as to the soil 

strength parameters, and the depth and type of failure surface for design based on good engineering 

principles and best professional judgment. 

In general, the following engineered design methods apply to slope failure prevention and correction, 

and are presented in general order of increasing cost. Selection ofthe most appropriate engineered 

prevention measure or combination thereof, is dependent on individual site conditions and constraints. 

The DTI Project Team/field engineer and Engineering Management must also consider input from 

landowners, permitting agencies, and the Federal Energy Regulatory Commission (FERC) as applicable to 

evaluate all the factors that influence the design and construction of engineered design methods. 

Example typicals are shown in Appendix B. These typicals are provided as potential examples, and must 

be tailored to meet the site-specific requirements for each slope failure location. 

• Drainage Improvement: 
o Provide subsurface drainage at seep locations through granular fill and outlet pipes. 
o Incorporate drainage into trench breakers using granular fill. 
o Intercepting groundwater seeps and diverting off ROW. 

• Buttressing slopes with Sakrete trench breakers. 

• Change Slope Geometry: 
o Reduce the slope by cutting at the top, or incorporating a toe buttress. 
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o On many overly steepened slopes the depth to bedrock is relatively shallow and slope 
failures often occur at the interface between the overburden soil and the bedrock. By 
removing the overburden soil and leaving the bedrock exposed, this could eliminate these 
types of slope failures. Continued erosion of the soft exposed bedrock should be 
anticipated. 

o Modifications to E&S BMPs may be required to manage stormwater runoff between the 
final ROW slope configuration and existing grades beyond the ROW. One alternative 
approach to manage stormwater is to direct runoff to a defined channel within the ROW 
to carry surface water downslope. The channel must be stabilized with rip rap or by other 
means and be directed to an appropriately-sized stabilized outlet. 

• Bench and Regrade with Controlled Backfill : 
o A common slope failure repair approach for slopes up to 30 degrees {58 percent) includes 

removal of the failed soil mass and reconstruction of the slope by cutting level benches 
into competent soil or rock beneath the failure plane, installing subsurface drainage, and 
placing compacted soil or other material as backfill. 

• Use Alternate Backfill: 
o Removal of the existing fill soil and replacement with rock fill, such as shot rock (WVDOH 

Item 704.8 or equivalent) can be beneficial in slope failure repair because it improves 
drainage, provides a higher friction strength, and generally weighs less than a compacted 
soil backfill. This method is effective on slopes as steep as 38 degrees {78 percent), but 
should not be expected to vegetate. 

o The potential use of controlled low strength material {CLSM), such as cementitious 
flowable fill, as backfill within the pipeline trench could be considered as a method to 
reduce the pipeline trench from collecting and transporting water. The challenge is placing 
this material incrementally up the slope and containing it long enough for the flowable fill 
to harden and gain strength. Note: Dominion policy does not allow the use of CLSM 
containing fly ash as filler. Therefore a flowable fill using fine aggregates or sand must 
be used. 

• Chemical Stabilization of Backfill : 

Revised 8/23/2016 

o Chemical modifiers, such as cement and lime, have successfully been used to dry cohesive 
soils that are saturated beyond the optimum moisture content, and are often used to 
extend the construction season. When used at higher concentrations, these modified 
soils can exhibit increased strength properties that can benefit slope failure stabilization 
projects on slopes up to 30 degrees (58 percent) or greater. 
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• Geogrid Reinforced Slope: 
o For slopes steeper than 30 degrees (58 percent), construction of a reinforced soil slope 

(RSS) may be necessary to match existing grades. A RSS consists of benching into the 
existing slope, installing subsurface drains, and incorporating geogrid reinforcement into 
compacted backfill. 

• Retaining Structures: 
o Numerous types of retaining structures can be effective for slope failure prevention and 

repair, and are often used in combination with the repair approaches discussed 
previously. However, structural approaches are generally expensive since they require 
specialized equipment for installation on remote sites with challenging access. From the 
standpoint of protecting the pipeline, the most economical solution in certain cases may 
be to install a retaining wall and then regrade the slope below. In some cases, the slope 
below the retaining structure may continue to move. 

o One structural approach includes installation of soil nails with surface mesh to anchor the 
surficial soils to the underlying competent soil or rock. The soil nail spacing and length are 
designed based on the soil/rock conditions and the depth of sliding. If desired, the surface 
mesh can be sized to permit vegetation growth through the mesh. 

o Another alternative is the proprietary Geopier SRT system, which utilizes patented plate 
pile steel reinforcing elements to stabilize slopes. This system is advertised for use on 
slope failures less than 15 feet in depth where the soil conditions consist of an upper zone 
of unstable soil over stable soil or soft rock, since the pile elements must penetrate below 
the sliding surface into stable material. If shallow bedrock is present, predrilling of each 
plate pile could be required. 

o Other structural retaining wall options include gabion baskets, modular blocks, geocells, 
H-pile and lagging, drilled shafts, tieback walls, sheet piles, and mechanically stabilized 
earth (MSE). 

4.6 Construction Stormwater Permit 

State agency construction stormwater permits and the Federal Energy Regulatory Commission (FERC) 

require that restoration of the ROW be performed to match preconstruction grade. These requirements 

sometimes can be problematic on slopes steeper than 30 degrees (58 percent) where pipeline 

construction activities remove the shallow bedrock and replace it with weaker soil fill. The soil fill has 

lower internal shear strength than the natural rock and is unstable on these steep slopes, thus 

increasing the risk of slope failures. To prevent this known slope failure root cause, slopes could be 

reconstructed to a shallower grade than the existing slope. If the final restored slope is 30 degrees 
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(58 percent) or less, this approach would allow restoration of the ROW using fill materials comprised of 

natural soil and rock fragments without engineering design. If adjustments to the final grade are 

implemented, then the pipeline embedment must be increased sufficiently to maintain adequate cover 

depth. Additionally, modifications to stormwater Best Management Practices {BMPs) will be required 

since the ROW will likely be at lower elevation than the surrounding hillside, which could preclude 

installation of waterbars to divert water off ROW. An option to manage this stormwater effort is to 

direct the runoff to a defined channel within the ROW to convey surface water downslope. Any change 

in topography may require an individual construction stormwater permit rather than the general permit, 

which could add significant time to the permitting timeline and require additional review by permitting 

agencies along with the potential for a public comment period. This approach would require landowner 

approval and FERC approval if on a FERC project. 

4.7 Stormwater Pollution Prevention Plan (SWPPP) 

The SWPPP must include a discussion of the methods implemented to avoid slope failures and a plan of 

action should slope failures occur. The below paragraph provides a template that can be modified with 

specific measures to be used on a project. 

The following paragraph will be included in each SWPPP: 

Potential erosion problem areas, including but not limited to areas with 300 slopes or greater, 
will be protected by silt fence and permanent slope breakers. Slope breakers will be placed a 
minimum of 75 feet apart in areas with greater than 25° slopes. Care has been taken to avoid 
areas of steep slopes as much as practical; however, areas which could not be avoided will be 
addressed with {INSERT ENGINEERING MEASURES, e.g. waterbars, Rolled Erosion Control 
Product). In the event that subsurface flow is encountered, an under drain will be utilized, as 
necessary, to divert water outside of the LOO. If encountered, seeps can be mitigated by using 
seep collectors placed downslope of areas showing seepage. Armored fill placed at the toe of 
the slope may be used in areas of steep slopes in addition to a perforated drain pipe to divert 
subsurface water away from the cut slope. If a slope failure occurs Dominion will {INSERT 
CONTAINMENT MEASURES, e.g. install super silt fence, gabion baskets, jersey barriers or other 
portable containment devices) to keep the slope failure from impacting areas outside the LOO or 
waters of the state. Steep slopes have been avoided to the maximum extent practicable and are 
limited to {INSERT NUMBER) areas. Those areas will be restored with erosion control blanket 
and Dominion will implement the slope failure prevention items mentioned above as needed. 
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Maryland : Slopes equal to, or greater than, 15 percent are classified as "steep slopes" and must be 

shown on the NRI plan. The standard symbol for steep slopes must be used on the plan and included in 

the legend. 

New York: The New York State Standards for Erosion and Sediment Control Manual requests site plans 

which delineate and avoid disturbing wetlands, stream corridors and, to the extent practicable, wood 

lots, steep slopes and other environmentally sensitive areas. The plans should also minimize impacts by 

maintaining vegetative buffer strips between disturbed area and water resources. Additionally, an E&SC 

plan should be prepared for all land development and construction activity when uncontrolled erosion 

and sedimentation is anticipated and should, at a minimum, include sites on slopes that exceed 15%, 

sites in areas of severe erosion potential, sites within 100 feet and draining to wetland, sites within 100 

feet draining to a watercourse, and/or sites with a high percentage of colloidal solids. 

Ohio: Oil and gas pipeline construction activities are conditionally exempt from stormwater discharge 

permitting in Ohio. However, the Ohio Rainwater and Land Development Manual provides limited best 

practices for steep slopes. Additionally, the Ohio Environmental Protection Agency (OEPA) defines steep 

slopes as those that are 15 percent or greater. 

Pennsylvania: According to the Erosion and Sediment Pollution Control Program Manual, critical areas 

should be covered with erosion control fabric. Critical areas are defined as part of a disturbed area 

which poses the greatest threat of sediment pollution to a receiving water. Any slope 3H:1V or steeper 

directly above a surface water is considered a steep slope and a critical area. 

Virginia : According to the General VPDES Permit for Discharge of Stormwater from Construction 

Activities, a legible site plan must be submitted that identifies the limits of land disturbance including 

steep slopes and natural buffers around surface waters that will not be disturbed, as well as minimize(s) 

the disturbance of steep slopes is required as part of the permitting process. 

West Virginia: WVDEP requires that the SWPPP include information on slide prone areas and the 

methods to be implemented to both avoid slope failures and a plan of action should slope failures occur. 
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4.8 Documentation of Design Information 

The following documentation must be developed and filed in the DTI Engineering Documentum filing 

system. 

• Desktop Study mapping and documentation of route adjustments to avoid slope failures and 
slope failure-prone areas; 

• Slope failure Risk Assessment and identification of high risk areas; and 

• Selected avoidance or mitigation method for each high risk slope failure location identified in 
the slope failure risk assessment 

5.0 Pipeline Preconstruction Planning 

5.1 Slope Failure Training 

Training in this procedure consists of annual training on thee procedure, and project-specific review at 

the Environmental Permit Transition meeting. 

5.1.1 Training 

DTI personnel with responsibility for pipeline routing, construction, or operation must be trained in this 

procedure on an annual basis. The training may be completed by an on line learning management 

system (LMS) module or may be conducted by Energy Infrastructure Environmental Services (EIES) 

personnel, or DTI Engineering Management. At a minimum, the following personnel will be trained; 

• Engineering Directors and Managers; 
• Design and construction engineers; 
• Operations Directors, Managers and Supervisors; 
• Construction supervisors; and 
• Construction and operations Environmental Compliance Coordinators (ECC). 

The training must include the following; 

• types and causes of slope failures; 

• routing avoidance and desktop methods; 

• field reconnaissance; 

• risk prioritization; 

• pipeline design and engineering to prevent slope failures; 
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• addressing slope failures during construction; 

• addressing slope failures post construction; and, 

• reporting requirements. 

5.1.2 Environmental Permit Transition 

Prior to beginning construction, DTI and contractor personnel with responsibility for the pipeline 

construction must attend the Permit Transition with EIES. The EIES Permitting Lead will schedule the 

Permit Transition meeting to rollout the permits and clearances. The meeting will include a review of all 

environmental permits. At a minimum, the following personnel must attend the Environmental Permit 

Transition meeting; 

• Permit Lead 
• Project supervisor; 

• Operations Supervisor/Manager (if available); 
• ECC; and 

• Environmental Inspector (El) (if identified). 

Recommended attendees at the Permit Transition meeting include the following; 

• Construction engineer; 

• Contractor supervisors, superintendents, and foreman - Policy can be reviewed with contractor 
at separate pre-construction meeting if cannot attend permit transition meeting; 

• DTI inspectors; and 

If the contractor cannot attend the environmental permit transition meeting, this policy will be reviewed 

with the contractor at a separate preconstruction meeting. The Environmental Permit Transition 

meeting will review the environmental permit conditions, training requirements, inspection 

requirements, and reference to this policy and procedure. 

5.2 Slope Failure Mitigation and Response Materials 

The DTI Construction Supervisor must identify during the preconstruction phase, the materials to be 

maintained onsite during construction to address a slope failure and to prevent slope failures from 

impacting waters of the state. These materials may include belted silt retention fence, super silt fence, 
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jersey barriers, sakrete bags, gabion baskets, soil additives, drain pipe, stone, geotextile, or portable 

containment structures. 

6.0 Addressing Slope Failures During Construction 

6.1 Inspections 

For projects with a construction stormwater permit or other E&S plan approved by a regulatory agency, 
inspection and maintenance of all E&S control structures shall be completed and documented. The 
ROW and E&S control devices will be inspected by the El or person designated by the DTI Construction 
Supervisor. A record of weekly and storm event inspections will be maintained onsite for the duration of 
the project by the Project El or Project Supervisor. Inspection forms will include the date(s) and 
names(s) of personnel making the inspection and results (including any major observations and 
corrective actions taken or needed). Any major observation and corrective action needed will be carried 
over to subsequent inspection reports until completely resolved. The inspection records must be 
maintained onsite during construction and retained by DTI Engineering for a minimum period of three 
(3) years after final stabilization. Completed inspection reports must be provided to the Construction 
ECC on a routine basis during construction, and the Construction ECC will conduct periodic site visits to 
review inspection records and to complete environmental self-assessments on select projects. 
Construction stormwater inspection requirements vary by state. The below table summarizes these 
requirements which are further detailed in the subsequent sections. 

Table 2. Construction Stormwater Inspection Requirements by State. 

State Inspection Frequency Rainfall Inspection Inspection Records Sign Posting 
Maryland Weekly The following day after Inspection records NA 

rainfall event resulting maintained for three 
in runoff. (3) years from the 

date that permit 
terminated. 

New York < 5 acres - every 7 NA Inspection reports NA 
days retained for 5 years 
> 5 acres disturbed at following submittal of 
one time - at least 2 the NOT. 
times every 7 
calendar days 
separated by 2 full 
calendar days 
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Ohio Every 7 calendar days Within 24 hours of a Inspection reports NA 
0.5'' storm event that retained for 3 years 
occurs within a 24 following the 
hour period. submittal of the NOT. 

Pennsylvania Weekly Within 24 hours after a Inspection reports NA 
measurable rainfall retained for 3 years 
event from the date of the 

termination of 
coverage. 

Virginia Every 5 business days Within 48 hours Inspection report Post copy of 
or at least every 10 following any runoff retained for 3 years notice of 
business days and ➔ producing measurable from the expiration or coverage letter. 

storm event. termination of the 
permit. 

West Virginia Every 7 calendar days Within 24 hours after a Inspection reports Sign posted 
for actively disturbed storm event> 0.5'' of retained for 2 years. within 24 hrs of 
areas and rain in a 24 hour submitting NOi. 
Every 14 calendar period. 
days for restored 
areas 

6.1.1 FERC Requirements 

For FERC projects, inspections are required in accordance with the FERC Plan. FERC inspections are 
required on a daily basis in areas of active construction or equipment operation, on a weekly basis in 
areas with no construction or equipment operation, and within 24 hours of each 0.5 inch of rainfall. All 
grade surfaces, walls, dams and structures, vegetation, E&SC measures and other protective devices 
must be maintained in good and effective condition and promptly repaired or restored, even if damaged 
by a third party. 

6.1.2 Maryland 

The December 2011 Maryland Standards and Specifications for Soil Erosion and Sediment Control can be 
found at the following site: 

http://www. mde .state. md . us/programs/water /stormwaterma nage me ntprogra m/soilerosiona ndsedi me 
ntcontrol/pages/progra ms/wate rprogra ms/sed i me nta ndstormwate r / erosionsed imentcontrol/ esc sta n 
dards.aspx 
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According to the Maryland Soil Erosion and Sediment Control Manual SECTION A-3 SEDIMENT CONTROL 
PRINCIPLES, the owner is responsible for conducting routine inspections and required maintenance. At a 
minimum, the site and all controls should be inspected weekly and the next day after each rain event. 
However, the approval authority may require more frequent inspections, especially adjacent to sensitive 
areas or in impaired watersheds. A written inspection report is part of every inspection. In addition, 
Maryland requires a "Responsible Person" to act as an inspector. The responsible personnel involved in 
the construction project shall have a Certificate of Training at a Maryland Department of the 
Environment (MOE) approved training program for the control of erosion and sediment prior to 
beginning the project. Additionally, the owner or developer shall certify right of entry for periodic on­
site evaluation by the appropriate enforcement authority and/or MOE. 

6.1.3 New York 

The following excerpts are from Part IV. Inspection and Maintenance Requirements of the New York, 
Department of Environmental Conservation, SPDES General Permit for Storm water Discharges from 
Construction Activity. A copy of the entire document and appendices can be found at the following 
location: 

http://www.dec.ny.gov/docs/water pdf/gp015002.pdf 

A qualified inspector must conduct site inspections. The qualified inspector qualifications are a: -
licensed Professional Engineer, Certified Professional in Erosion and Sediment Control (CPESC), 
Registered Landscape Architect, or someone working under the direct supervision of, and at the same 
company as, the licensed Professional Engineer or Registered Landscape Architect, provided they have 
received four (4) hours of Department endorsed training in proper erosion and sediment control 
principles from a Soil and Water Conservation District, or other Department endorsed entity. 

The qualified inspector shall conduct site inspections where soil disturbance activities are on-going at 
least once every seven (7) calendar days. In areas where disturbance is greater than five (5) acres of soil 
at any one time or in sensitive areas, the inspector shall conduct at least two (2) site inspections every 
seven (7) calendar days. The two (2) inspections shall be separated by a minimum of two (2) full 
calendar days. During temporarily suspended work (e .g. winter shutdown) and when temporary 
stabilization measures have been applied to all disturbed areas, a site inspection should be completed at 
least once every thirty (30) calendar days. 

6.1.4 Ohio 

I 
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The following excerpt is from the Ohio Environmental Protection Agency, General Permit Authorization 
for Stormwater Discharges Associated with Construction Activity under the National Pollutant Discharge 
Elimination System. A copy of the entire document can be found at the following location: 

http://www.epa.ohio.gov/Portals/35/permits/0HC000004 GP Final.pdf 

At a minimum, procedures in an SWPPP shall provide that all controls on the site are inspected at least 
once every seven calendar days and within 24 hours after any storm event greater than one-half inch of 
rain per 24 hour period. The inspection frequency may be reduced to at least once every month if the 
entire site is temporarily stabilized or runoff is unlikely due to weather conditions. The permittee shall 
assign "qualified inspection personnel" to conduct these inspections to ensure that the control practices 
are functional and to evaluate whether the SWPPP is adequate and properly implemented. 

6.1.5 Pennsylvania 

The following excerpt is from the March 2012 Pennsylvania Department of Environmental Protection 
{PADEP) Erosion and Sediment Pollution Control Program Manual. A copy of the entire document can be 
found at the following location: 

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

PADEP requires a maintenance program that provides for the operation and maintenance of BMPs and 
the inspection of BMPs on a weekly basis and after each stormwater event, including the repair or 
replacement of BMPs to ensure effective and efficient operation. The program must provide the 
completion of a written report documenting each inspection and all BMP repair or replacement and 
maintenance activities. 

Pennsylvania has no certification requirement for E&SC inspectors. 

6.1.6 Virginia 

The following excerpt is from the Virginia Department of Environmental Quality, General VPDES Permit 
for Discharges of Stormwater from Construction Activity. A copy of the entire document can be found at 
the following location: 

http://www.deg.vi rgin ia .gov /Porta ls/0/DEQ/Wate r /Regu lations/9V AC25-880-
VP DESCo nstructionSWG PRegu lation. pdf 

Virginia requires Inspections to be conducted at a frequency of at least once every five business days 
and no later than 48 hours following a measurable storm event. In the event that a measurable storm 
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event occurs when there are more than 48 hours between business days, the inspection shall be 
conducted on the next business day; and representative inspections used by utility line installation, 
pipeline construction, or other similar linear construction activities shall inspect all outfalls discharging 
to surface waters identified as impaired or for which a TMDL wasteload allocation has been established 
and approved prior to the term of this general permit. 

Virginia requires a "Certified Inspector" to complete all E&SC inspections. Certified Inspector means an 
employee or agent of a VESCP authority who holds a certificate of competence from the Board in 
the area of project inspection or is enrolled in the Board's training program for project inspection and 
successfully completes such program within one year after enrollment. The Virginia Regulation can be 
found at the following site : 

http://register.dls.virginia.gov/details.aspx?id=3945 

6.1.7 West Virginia 

The following is summarized from Section G. Other Requirements of the West Virginia Department of 
Environmental Protection, Division of Water and Waste Management, General Water Pollution Control 
Permit for Stormwater Associated with Oi l and Gas Related Construction Activities. A copy of the entire 
document can be found at the following location: 

http://www.dep.wv.gov/WWE/Programs/stormwater/csw/Documents/OG%20stormwater%20GP%203 
10 15.pdf 

Inspections must be completed by individuals experienced and trained in E&S control inspections. 
Inspections must be completed and documented at least once every seven (7) calendar days for actively 
disturbed areas, 14 calendar days for restored areas (restored areas includes pavement, buildings, 
stable waterways, a healthy, vigorous stand of perennial grass that uniformly covers at least 70 percent 
of the ground) and within 24 hours after any storm event greater than one-half (0.5) inch of rain per 
24-hour period . The Project area will continue to follow the preceding schedule until a Notice of 
Termination (NOT) has been submitted and is approved by WVDEP. Slope failure repairs, soil 
conditioning, fertilization, reseeding, and mulching will be performed as required. 

6.2 Responding to Slope Failures 

In the event a slope failure is documented during an inspection, the following steps must be followed . 

Each step is discussed in detail in the following subsections and summarized in Table 2. 
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1. Contact the ECC immediately and they will notify EIES who will help evaluate the priority of the 
slope failure based on the document "Slope Failure Priority Guidance" in Appendix D. The ECC 
will complete any required reporting to regulatory agencies. 

2. Install temporary BMPs to contain slope failure material and to prevent the slope failure from 
impacting waters of the state. 

3. Gather data on slope failure and submit to Dominion Engineering and EIES. 
4. Determine repair method and whether the repair is field-directed or engineering-directed. 
5. Install short term field stabilizing measures, if applicable. 
6. Implement and document slope failure repair. 

Table 3. Slope failure Reporting and Repair Responsibility Matrix. 

Responsible Party Action Time Frame 

Construction Supervisor Report Slope failures to the ECC upon discovery, who will work Immediately upon discovery 

with EIES to evaluate slope failure using Slope Fai lure Priority 

Guidance (Appendix D) 

Construction Supervisor Install temporary BMPs to contain slope failure material/prevent As soon as practicable 

slope failure from impacting waters of the state 

ECC Notify state environmental agency if required Immediately 

Construction Supervisor Complete Slope Failure Information and Reporting Form Within 5 business days of 

(Appendix C) discovery of slope failure 

Engineering Team Complete Slope Failure Repair Assessment Form (Appendix C) Within 10 business days of 

and determine if slope failure repair will be field-directed or receipt of Slope failure 

engineering-directed. Evaluation Reporting Form 

Engineering Team Design repair of Engineering-directed repairs As soon as practicable 

Construction Supervisor Install short term stabilizing measures for Priority 1 and 2 slope As soon as practicable 

failures that will not be repaired within 60 days of discovery 

Construction Supervisor Implement slope failure repair As soon as practicable 

Construction Supervisor Document slope failure repair Upon completion of repair 
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6.2.1 Evaluate Priority 

Upon observation of a slope failure, the ECC must be contacted to assist in the Slope Failure Priority 

determination using the Slope Failure Priority Guidance in Appendix D. The ECC will contact the 

appropriate entity for all Priority 1 and 2 Slope failures, as specified in Appendix D. 

6.2.2 Install Temporary BMPs 

DTl's Construction Supervisor or the El must direct the contractor to install temporary BMPs for 

containment of slope failure material to protect waterbodies from slope failure material and runoff. 

Typical details for temporary containment measures, including silt fence, silt sock, super silt fence, and 

jersey barriers, are included in the SWPPP. Selection of the appropriate BMPs must be determined by 

the El in consultation with the DTI Construction Supervisor so that runoff from the slope failure material 

is contained and waterbodies, if present, are protected. It is noted that temporary BMPs will not arrest 

future slope movements, and follow up actions to remediate the slope failure must be implemented as 

soon as practicable. 

6.2.3 Gather Data 

The Construction Supervisor will obtain site data of the slope failure by completing the Slope failure 

Information and Reporting Form provided in Appendix C, and will submit this information to DTI 

Engineering and EIES within five (5) business days of discovering the slope failure. The slope failure 

information and reporting form included in Appendix C may be used to document slope failure 

information. In particular, the following minimum information will be obtained and communicated : 

• Name of observer; 

• Date; 
• Slope failure location, including latitude and longitude; 
• Slope failure dimensions; 

• Site photographs; 

• Site sketch; 
• Evidence of preexisting slope failures; 

• Presence of surface water or groundwater; 

• Estimate of slope steepness; 

• Estimate of slope failure type (i .e., rotational, translational, earthflow, etc.); and 

• Slope failure priority based on Slope Failure Priority Guidance (Appendix D). 
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6.2.4 Select Slope Failure Repair Approach 

Within ten (10) business days of receiving the slope failure data form, DTI Engineering will evaluate 

whether the slope failure repair is to be field-directed or engineering-directed, and whether to engage a 

specialist in slope failure evaluation and repair (i.e., geotechnical engineer). The attached score sheet 

has been developed to assist in determining the appropriate direction of the repair and whether to 

engage a specialist. In general, field-directed repairs are to be limited to slope failures that are on 

slopes flatter than 30 degrees (58 percent), can be repaired by installation of drainage measures and 

earthwork, and have low consequence offuture failure. Slope failures that occur on steep slopes, 

extend outside the ROW, pose increased consequence offuture failure, or require construction 

techniques outside the pipeline contractor's typical construction methods are to be directed by DTI 

Engineering. 

Selection of the most appropriate slope failure repair method is dependent on individual site conditions 

and constraints. Section 3.5 above provides a discussion on typical repair approaches. 

• If the slope failure repair will be field-directed, then the El and Construction Supervisor will 
determine the most appropriate repair approach. In general, this will involve installation of 
drainage, minor slope regrading, and replacement of the failed soil on benches. 

• If the slope failure repair will be engineering-directed, then the Project Engineer will lead 
development of the slope failure repair plan. 

• If a geotechnical engineer is engaged, then the Project Engineer will coordinate with the 
specialist to select and design the repair. This may require field exploration, stability modeling, 
alternatives feasibility study, and preparation of construction plans. 

6.2.5 Install Short Term Stabilizing Measures 

In addition to installation oftemporary BMPs per Section 5.2, Priority 1 and 2 slope failures that will not 

be repaired within 60 days o di ery, and other slope fa ilures that w·u not be r paired within 20 

days of discovery will have short term stabilizing measures applied. The following is a list of possible 

short term stabilizing measures that can be considered: 

• Remove soil at the top of the slope failure to unload the slope; 
• Install a toe buttress using soil or rock fill, gabion baskets or similar devices; 
• If possible, perform minor regrading of the slope with some level of compaction to smooth out 

the existing scarps and reduce the number of pockets in which water can collect; 
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• Direct drainage away from the slope failure through waterbars, diversion ditches, or temporary 
drains; 

• Place plastic on the failed slope to protect the soils from rainfall and surface runoff; and 
• Monitor the slope failure for signs of slope movement, especially after periods of heavy rain fall. 

If additional movement is detected or visible (i.e. cracks or scarps), notify Dominion Engineering 
for assistance. 

Even with temporary measures, there is still a risk of additional slope movement. Therefore, long term 

slope failure repair measures must be implemented. 

6.2.6 Implement Slope Failure Repair The slope failure repair must be completed in an efficient and 

timely manner, and implemented in accordance with the slope failure repair approach selected 

following this procedure. 

6.2.7 Document Repair 

The slope failure repair must be documented by the Construction Supervisor, and documentation stored 

in the DTI Engineering Documentum filing system. Documentation must include the following; 

• Name of person completing documentation; 

• Date repair was completed; 

• Repair location, including latitude and longitude; 

• As-built of repair showing locations of installed devices including, subsurface drainage devices, 
ditching, water bars, buttressing, etc.; 

• Method of repair; and 
• Photos of repair. 

7.0 Addressing Slope Failures After Construction 

I~ t he event of a slope failure occurring-after const rn~ ion and prior to regulatory agency approval of a 

Notice of Termination (NOT) t he stormwater permit, the DTI Project Team/field engineer must follow 

the procedures described in Section 6.0. DTI financial policies provide an out-of-cycle budget request 

mechanism to reopen a project budget with the proper justification to address slope failures that are a 

result of construction after the project budget has been closed. The out of cycle budget request can be 

used to address slope failures that occur in the time period between NOT submittal and regulatory 

agency approval ofthe NOT, and to ensure inspections continue until the NOT is approved. 
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In the event that a slope failure is discovered after approval of the NOT through routine pipeline patrols 

or other methods of inspection, DTI Operations must report the slope failure to the ECC who will assist 

EIES in the determination of the slope failure priority classification as a Priority 1 (immediate danger to 

environment or human health), Priority 2 (sediment laden run-off has entered a water body, Priority 3 

(sediment has not reached water body, but appears imminent), or Priority 4 (poses little or no threat to 

the environment) . In addition, DTI Operations must contact DTI Field Engineering for assistance to 

review the condition and develop a repair plan in accordance with this Policy and Procedure for Slope 

failure Avoidance, Identification, Prevention, and Remediation. 

8.0 Slope Failures Caused by a Third Party 

If it is determined that a slope failure is caused by the actions of a third party and not related to pipeline 

construction or activities by DTI, the DTI Engineering Team or Operations will contact the DTI Land, 

Lease, and ROW group to make notification to the third party ofthe slope failure. 
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Desktop Slope Failure Risk Assessment Matrix 

Probability of 
Probability of additional slope movement 

significant impact to 
pipeline, waterbodies, 

roadways, adjacent High Moderate Low 
property, or other Probability (3) Probability (2) Probability (1) 

features 
High High Risk ' l;t!~~ Moderate Risk 

Probability (3) (9) ' {6)' (3) 

Moderate 'Higl!rNsk Moderate Risk Low Risk 
Probability (2) (&l., (4) (2) 

Low Moderate Risk Low Risk Low Risk 
Probability (1) (3) (2) (1) 

Probability of additional slope movement 

• Low 
o Slope 22° (40%) or flatter 
o No bedrock outcrops visible 
o No evidence of previous slope movement (bent trees, fence posts, utility poles) 
o No mapped landslide is present 

• Moderate 
o Slope 22° to 30° (40% to 58%) 
o Bedrock outcrops possible or limited to small portion of the slope 
o Possible evidence of previous slope movement (bent trees, fence posts, utility 

poles) 
o Mapped landslides present in the area, but not within the LOD 

• High 
o Slope steeper than 30° (58%) 
o Bedrock outcrops prevalent or cover a sizeable portion of the slope 
o Evidence of previous slope movement (bent trees, fence posts, utility poles) 
o Mapped landslide is present within the LOD 
o Existing landslide is present based on field observations 

Probability of significant impact to pipeline. waterbodies. roadways. adjacent property. or other 
features 

• Low 
o Pipeline traveling directly up and down the slope 
o Waterbodies or roadways are located 50 feet or more from toe of slope 

• Moderate 
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o Pipeline traveling directly up and down the slope and slope is 30° (58%) or 
steeper 

o Pipeline crossing the slope (sidehilling), but will likely be installed below top of 
bedrock surface 

o Waterbodies or roadways are located 20 to 50 feet or more from toe of slope 
• High 

o Pipeline crossing the slope (sidehilling), but will not be installed below top of 
bedrock surface, or top of bedrock surface is unknown 

o Waterbodies or roadways are located less than 20 feet from toe of slope 
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APPENDIXB 

Select Typicals 
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RIP RAP 
OUTFALL 

SURFACE WATER RUNOFF 

PLAN VIEW 
N.T.S. 

FINAL"' 
GRADE "'-. 

SECTION 
N.T.S. 

BROW DITCH DETAIL 

UNDISTURBED 
GROUND 

BROW DITCH 
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BELTED IL T RETENTIO FE CE 
I TALLATIO DETAIL 

PRIORITY 1- (, Hf[I'< II\ II 

SILT-SAVER, INC. 

BONDING 
STRIP 

r c, ·~·s: : ::~s24•) r: 
'l= (I" x I /4" ) = 

r ,BRIC TD BE 24" ABOVE 
~ OUND WIT H • J" IN TRENCH 
OR SLICING ME THOO 

,,-,<J..'fn!.Un-rlll 

fUE IN AND COMPACT 
BACKFILL OR ~LICTSO 
MFTHOO 

FRONT ELE'/A 110N 

E.llS.T !QM.\ 
(1- 3/ 4· • 1- 11•·• ,a· ) 

• • LONG WOCO POST ( OAK) 
SPACEO AT ••-o• 

MINli.!LIM OV(RV ,P OF Ill' IS TO 
BE PROIIID£D AT ALL SPLICE 
JOIN TS 

BELTED SILT RETENTION FENCE (BSRF) 

SILT-SAVER, l NC. 
1 094 CUL.Pi'.PPER DRIVE • CONY£RS, GA 30094 • 

□FnCE 770· 388· 78 19 ' F'AX 770- 388-7040 TOLL FREE 1-888 ·3B2· 51LT 17459 1 • WEBSITE WWW SILT9AYEB COM • 

BELTED SILT RETENTION FENCE 
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38' 

45" r=8 12"[~25• 

INDIVIDUAL ELEMENT 

SPECIF/CATIONS 

MA TTRESS TYPE: REVETMENT 
MATTRESS DIMENSIONS: 8' X 20' X 4.5" 
MATTRESS WEIGHT: AIR 6,200 POUNDS 
MATTRESS WEIGHT SUBMERGED: 3,600 POUNDS (APPROX.) 
CONCRETE DENSITY: 145 LBS. PER CU. FT., 4,000 PSI 
160 ELEMENTS: 5/ 8" ULTRA VIOLET STABILIZED COPOLYMER 
EXTRUDED FIBER ROPE, MINIMUM TENSILE STRENGTH 9,500 POUNDS 

805 Dunn strHf 
Houma, LA 70360 
Ph. 985-868- 000 I 
Fax 985-85 I -0 I 08 

Crna/1: submarOsubmar.com 
W•bslf•: www.submar.com >r-'t'l .,.,,,,,._,._ 

SUBMAR 
STANDARD 8.00'x20.00' 

MAT DETAIL 

THESE CONCEPTUAL DRAilllNCS ltRC PRCPNEJ fl'f SUilMR 
FOR £STIMAT1NC PURPOSES 0/tL Y AND ARE NOT CONSTRUCnoN DRAWINGS. DUE· 

THES£ CONFDfHIW. DIIAWINGS "4Y NOT sc CCPt£D UN<£SS N'PIIIMD £Jr-. INC. I 0I/ 0J/ 13 

COPYRIGHT Cl SVI/MAR, INC. 20 IJ ALL RIGHTS 11ESEFMD. 

CHCCKfD"" 

OWO 
DIIMfHifr. 

KPF = N.T.S. 

Q~ 
3.75" 2.L .. 3.75" 

4. 5 " CONCRETE MATTRESS 

co,,r,cr, PHONE. 1: 

SUBMAR MATTRESS DETAIL 
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C~l~NTECHe ~~ 
ENGINEERED SOLUTIONS 

ARMORTEC® Product Details 

Armor Loe· 

ArmorFlex' - Open Cell ArmorFlex' - Close Cell 

ArmorWedge' 

ArmorStone· ArmorRoad' 

MANUFACTURING SPECIFICATION 
ASTM D6684-04 

~ W, ,, - -: 

A-Jacks" 

ARMORTEC PRODUCT DETAILS 1 OF 4 
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Armorf lex® (not to scale) 

TOP VIEW 

Open Cell Block 

TOP VIEW 

Close Cell Block 

FLOW 

SIDE VI EW 

~ ] 
CABLE 

TOP v1EW 

Tapered Series 

ZUNO , 1N. 

/ 

END VI EW 

MN. ,V!E,\tlf O.Mfl¾E 

X 

\ 
\ <;llf 'iP::CFli 

\_c..EmUll..f 

Elus1i'l9 SUbgr.ld c.-

Top of Slope - Standard Detail 

4•.i lH. na.\lH'<,1' 
MIDll/J,' •l \~•~ 

CIIJ 5->ED ST:iNE. M l 

SI DE VIEW 

END VIEW 

Al~TW'EnW 
" m Cut.lfltOOJNCIET( Ill.CCX ! n ,.1 

lA f>f:f>~DBLOC'.K T'rPICAl 

== 

Tapered Series - Cross Section 

Armorflex Unit Specification 
Concrele Open/Oosed Nominal Dimensions Gross Ar,./ Bl0<k Weight 
Bl0<k Oo» Cell (sq. h.) 

lbs lb,/sq.h. L w H 

3(k Open 110 11.6 4.75 0.98 33.35 34-~ 

50s Open 13.0 11 .6 6.00 0.98 4U5 43-46 

40 Open 17.4 15.5 4.75 rn 59-64 33-~ 

so Open 17.4 15.5 6.00 1.77 71,-82 43-46 

70 Open 17.4 15.5 8.50 l.TI 108-117 61-66 

40l Open 17.4 23.6 4.75 2.58 97-105 38-41 

IOI. Open 17.4 23.6 8.50 2.58 174-188 68-73 

45s Oosed 110 11.6 4.75 0.98 39-42 3B-43 

55s Oosed 13.0 11.6 6.00 0.98 50.54 49-55 

45 Oosed 17.4 15.5 4.75 1.T7 71 -77 40-'13 

5S Oosed 17.4 155 6.00 l.TI 91 -98 S2-56 

BS Oosed 17.4 1S.5 850 1.77 l~-146 77-83 

45L Oosed 17.4 23.6 4.75 2.58 109-11 8 42-46 

BSL Closed 17.4 23.6 8.50 2.58 207-223 80-87 

High Vel0<ity Applicolion Block (losses 

40-T Open 17.4 15.5 4.75 1.77 58-63 33.35 

50-T Open 17.4 15.5 6.00 l.77 75-81 43-46 

70-T Open 17.4 15.5 8.50 w 116-124 65-70 

Open 
Areo 'A: 

20 

20 

20 

20 

20 

20 

20 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

ARMORTEC PRODUCT DETAILS 2 OF 4 
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(Alli t , 1 11 VI 

Typical Mat 

A-Jacks® (not tow:,lel 

A-Jacks Placement Profile 
A-Jocks Unit Specification 

A-JACKS L(INJ T(IN)/H(INJ ((IN) VOL(FP) Wf (LBS) 

AJ-24 24 4 1.84 0.56 78 

C AJ-48 48 7.36 3.68 4.49 6'/J 

AJ-72 72 11 .04 5.52 15.14 2.120 

AJ-96 96 14.72 7.396 35.87 5.022 

AJ-120 120 18.40 9.20 70.69 9.699 

A-Jacks Unit 

ArmorWedge® (no· to scc lc) 

-------- 18.00 --------; 

2.98 2. 8 

AnnorWedge Unit Specification 

Side View - Typical Block 
UNIT UNIT SYSTEM UNIT COMPRESSIVE MAXIMUM 
DIMENSION WEIGHT WEIGHT COVERAGE (SF) STRENGTH ABSORPTION 

(LBS/ FT') (LBS/ FT') (PSI) (LBS/FT') 

12118 130-140 54-59 1.1875 4000 12 

ARMORTEC PRODUCT DETAILS 3 OF 4 
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ArmorLoc® (no! lo oco le) 

Armorloc Unit Specification 
TECHNICAL DATA DIMENSIONS AND WEIGHTS 

Gms 
SP9Cific Comprassive Mox Absorption, Areo/ Weights/ 
Weight Strength Avg. ol 3 units Th 1Ckness Grid Weights/ Arno Open 

BLOCK lbs/h' psi I lO lbs/h' ln<he, (H) If Grid lbs lbs/ft' Areo % 

3510 I 130-140 4000 min 1 10 4 1.0 30-35 30.35 25 

4511 130-140 4000 min 1 10 5.25 I 1.1 
i 

44-50 40-45 20 

5011 130-140 4000min 1 10 6 I 
J.1 I 50-54 40-45 20 

•Open-cell block shown. C!csed-cefl block also ovo,loble. 

ArmorStone® (not lo sea e) 

' I :.--------, ~ , 

cc 
ArmorStone Unit Specification 

I~ l _______.I 
,~1=-. -=---=--·~::-=1 

~ f--r ~U- ~0 ----<) 

CONCRETE NOMINAL 
BLOCK CLASS DIMENSIONS (IN.) 

w H 

AS 40 Open 18.00 10.00 450 

Arn Closed 18.00 10.00 4.50 

ArmorRoad® (no! to scale) 

ArmorRoad Unit Specification 
BLO(I( TYPE L w 

Mot Closed 18.00 15.bO 6.00 

lndi, idual Closed 18.00 15.60 6.00 

SF WEIGHT 
COVERAGE LBS PER 
PER UNIT UNIT 

1.74 105-109 

1. 74 100- 104 

f ~CNI 

SFPER 
TRUCK 
LOAD 

750 

750 
TOP VIEW 

ARMORTEC Minimum Physica l Requirements per ASTM 06684-04 
MIN. DENSITY ijlN. COMPRESSIVE MAX WATER 

(I N AIR) LBS/FT' STRENGTH PSI ABSORPTION LBS/FT' 

A,e. of 3 Un its lndividuol Ave. ot 3 Units Indiv idual Ave. of 3 Units lndi,iduol Unil 
Unit Uoit 

130 125 4,000 3,500 9.1 11.7 

www.ContechES.com • 800-338-1122 
<P 2012 Contech Englneere>d Solutions LLC. AH rtghts reserved. 

UNIT BLOCK OPEN 
COVERAGE AREA 

(Sf) f--U-NIT~-SY-ST-E.11- S-l % 

WEIGHT WEIGHTS 
LBS. LBS.JSF 

1.25 50-S4 40-44 25 

1.25 61 -66 49-53 

~~ 
2t ~n 

---------.=:-=-:::-
~ 

ARMORTEC PRODUCT DETAILS 4 OF 4 
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APPLICATIONS ~ ..._. I> 5;· 
~ WE PUT WATER IN IT S PLACE 

French Drains 

Subsurface drainage systems have been In common use for centuries They take many forms but are all s1rP1lar In design and function 
to the trad1t1onal French drain French drains are excavated trenches filled with aggregate surrounding a slotted or perforated pipe that 
conveys excess surface and groundwater to a discharge point away from the drainage area EZJ/ou· drainage products can be used as 
a subslltut,on for conventional aggregate In French drain systems 

PLACEMENT 
EZjlou• drainage French dra ns should be laid out strategically to dewater irregular. poorly drained areas A defned pattern such as a 
herring bcne and gridiron should be used to drain complete areas including lawns. athletic fields golf course greens and sand traps 
These patterns include laterals that drain to collectors that discharge to an outfall In general. laterals should not be longer than 50 feet 
and collectors no longer than 100 leet without increasing the pipe diameter downstream In addition. the slope of each downgrad ent 
run should increase throughout the length of the system 

Trench depth ano spacing will vary depending on soil texture of the area being drained Trench depth can also be limited by outlet 
condi11ons In flatter areas Lines may be spaced widely and deeply In sandy soils, and are generafiy placed shallower and closer together 
in ciay srnls 

~ GRIDIRON HERRING BONE 

w m-
PRODUCT 
The 7-inch EZj/o,,.dra1nage bundles with Integratea 3-inch pipe are appropriate for small area residential subsurface drainage systems 
10-inch bundles with 4-inch pipe can be used to drain areas of up to two acres In poorly drained organic soils In larger areas or 1f there 
Is over 200 feet of pipe upstream the 15 inch bundles with 6-1nch pipe are recommended 

TYPICAL FRENCH DRAIN 

MINIMUM 6 INCHES 
PERMEABLE BACKRLL \ ,--- CROWN TRENCH 

TO PREVENT 
SADDLING VEGETATIVE \ 

COVER \ 1 =@'o 
EZf{.,, BUNDLE 

WITH PIPE 

NATIVE SOIL 

FRENCH DRAIN IN CLAY SOILS 

CROWN TRENCH 
TO PREVENT MINIMUM 4 INCHES 

SADDLING BACKFILL IN 
VEGETATIVE LOW-PERMEABILITY 

COVER =::::=~=="::::/.::;=:::::::::CLAY SOILS 

EZ)l011• BUNDLE 
WITH PIPE 

--- HEAVY CLAY SOIL 

6 I Contact NOS at 1-800-726-1994 for additional information. 

M.JJ!l!HATE COMFIGUIIATIONS 

Minimum Recommended Depth of Cover• 

Condition Depth (in.) 

Res1dentral area, commercial awn mowers 6 .. 

Atrlet1c fields with consistent act1v1ty B 

Areas w1tt- occasional hgl"t veh1ct..lar traffic 12 

• It 1s recommended thal EZjlow drainage systems be irstal ed 
a minimum ol 6 .nches below ex1s11ng or planned subsurface 
1mga:1on l1ries 

• • In low·per'lleab1!1ty clay sorls. trenches can be placed with 
a minimum 4 inches of permeable backfill 

TRENCH DRAIN DETAIL 
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SECTION 

TRENCH WlDTH 
-15' (MIN) 
20" (MIN. IN 
Cu\Y SOIL) 

NATlVE son_ RACKFTLL 
OR GRAVEL IN CLAY 
AREAS. 

1-1 
j=- 6" (TYP) 

I 

IATlVE SOlL 

PIPE. (Perforated) 

EZ· ISOJF EZ· 1501F 
---10·---.---10·---

6' CORRUGATED 
PIPE. (Perforated) 

EZ· l501A 

PLAN VIEW 

AODIT IO\!Ar COYFR i\l AY l\f lffQU IRrn RAsrnn-.i 
Sli FCOi':l) fT 1n Ns 12 ('O\'FR Rl:l)l ll RFOT(H)lffAli\' 
AN! ! k 1LOADR.\"l!Nl, CONSUL"I \Vll l i A LOCAL 
[Nc; P.,ffER FOR ljJT[ "' PECIH C Rl"QUIRF.\l[ i\'l"S. 

EZflownl 

TRENCH DRAIN DETAIL 

lKlt NICAl~ER\'JC ES 
I 88R 82'5 471t' 

1 ... ,h....:11kl{<i'n,.b p1\ • ... om 

N. T .; 
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APPLICATIONS ~Nos· 
~ WE PUT W ATE R I N ITS PLAC E 

French Drain Installation Instructions 

The steps below offer typical installation practices for French drains and will vary based on site conditions. These practices are also 
applicable to landscape plant bed drains and for wet areas on golf courses. 

1. Identify the area to be drained and mark off lateral and collector lines before digging beginning trench 
excavation. 

2. Start excavating the trench at the discharge pomt or where connections to downstream piping will be 
made. Trench width should be equal to the diameter of the bundle being used. french depth will reflect 
existmg terrain , desired drainage line slope and length height of bundles(s) and required cover thick­
ness Ensure proper slopes by using a transit or builder's level and grade the trench bottom evenly for 
proper flow. 

3. Place the f:2/lou, drainage bundle with pipe end to end along the edge of the trench. Use an end cap 
at the system high point and fully insert the proper couplings at all bundle-to-bundle connec tions. Lay 
the connected bundles with pipe in trench , stacking aggregate-only bundles above these bundles as 
needed. 

4. Place a minimum of 4-inches permeable backfill (see recommended depths of cover on page 6) over 
the bundles without compaction. Additional sand/backfill can ::ie placed and compacted normally above 
the loose fill to prevent trench saddling. Cover trench with sod or topsoil and seed to finish 1nstallat1on. 

7 I Contact NOS at 1-800-726-1994 for additional information. 

TRENCH DRAIN DETAIL 
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FIGURE 3. 17 .3 

OUTLET PROTECTION 
DISCHARGE TO UNCONFINED SECTION 

{MINIMUM TAILWATER) 

1--- -L. 
s..J 

PLAN VIEW 

EHDWALL 

~ 

EXTEND F'ABRIC 

NOTE: APRON AT 
ZERO GRADE AND 
SIDE SLOPE 2: I 

SECTION B-8 

6• MINIMUM 

FILTER FABRIC~ ' 

PROf"ILE A-A TOE KEY ,) 'lll"'"IT I 

I' MINIMUM 

ENDWALL 

d 

F'ROM HEW YORK STANDARDS AND SPEClf"ICATIONS 
FOR EROSION AND SEDIMENT CONTROL 

EXISTING 
STABILIZED AREA 

OUTLET PROTECTION DETAIL 
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FIGURE 3.28.1 

SUPER SILT FENCE 

NOTI: ll'lttcl IIOII' 9PACN 
IIW.I. NOi' m:111> 
10" TO CEN1D 

.., run cumt 1r 
111111111 .. 8IIDUND 

1 
0HAINLNtnNCE 

WITH I 1.AlD Of' ' 

PL.TIit CUffll " 

I 

% Jr IIIIME1D 
ULVAIIZID QI ALl' .. U, 

POIT OIi ''AK POIT 

t 
W ....... POii' IIEIINT 

' t ......... ..., 
' 

SUPER SILT FENCE DETAIL 
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BARRICAGE ™ FLOOD 

R~1rr1< ,1gr ~ gl '\)k \ lik hnl.'d (1\1 1 )V~t.:m tor tlooJ dct.:nse c.1ppU"-1ll1ous ltlh:11ur gnd, lree 

of Lti.'Oll'Xt 1k· t,l llrt\. Jll tH\ th.._· till to ,:o mp,u.1 ht>l \v.:en idb L1~il~ h l1'1hk \vll h J 1r1 , SJllll, 

l )r grrt\·d \pira.l ..:nrna, 1001 to nth"--r unit'- ,,·1th 1ndu1.kd i.:onn~t.1111g, pm!) PIJ l'l h. tit"!. Jr( 

prO\' li.k li h) S\:\'. urc gcotcxuk luu ng,,nJ pre\ent lill l r,1111 ta.ll111~ h th'- et'll o;, ·,tt:m 1mnh 

I I I 
l 1 

F0-3 
H-3' W-3' L-1 s· [5 cages) 

GENERAL SPECIFICATIONS: 

I 
I 

I 

I 

I 
F0-4 

H-4' W-3' l -15' (5 cages) 

<,a.!v.m11L•J \n •l d..:J ,,m. ,P,h:m to A~ J \1 -\ ~-4 I.)"" !ltJmfa rds wnh gr.>ol~Uile hn mg I inmg 1-.. h1~h tlU-l.!11,· 1inm,ot·t:n i,tt'okx.lllt' mJ.Jt ttl 

plll, prurvknr hbn"' J.:~,ignt•J tn torn, J high 'itri.: r\gth tJbth. t~c.:11lL'\lll, lmt·t 1:- ;l\ t11 laMt' m 1.-m ..:olor 

WELDED WIRE GRID CONTAINER 

Wire 

w,r,.v·idKt 

A 1ri> 0,dmf't,..r 

Grid 

ro er,oo ~ c,1 _,fle 
i/y1fN sr~f !Ilg 

·.in').., Wtw Str,:ug'lt, i;>':t<, 

A1 r > TP<:,f P,t,H' 

Mrs~ Strersw·, 

Panels 

,_ , p ,.t, 

I": 11 k<;1 ~~ l /,:,I_ ~Pa 

ln Al \1M t AS-MA R'ltiA A qJ:..1,M .:1 
m :.1rt1 -,.,drioi,: tll:.'1g1,1 J Boz:Ft d1 !~ rn 

• 1 

• I>< 

7• o j Nlli_· f r'll~I IP "->fJPflgth 

d fl1-,~onaIs 'ih.l 1 •m hry h• 
n ;,«:> than .; 8 

GEOTEXTILE 

Mechanical Properties 

:,r,at Te( "JHf- Str~ g· 1 

Mn· fl 1e, Dir ' 

J(d~ Tt11lS1lt Srrerg.'!'l 
,_ru-.s OirP,;:1 ,on 

°'.'>rdt: E. on~at ,on 
M~•·hinP OirP<tl()'l 

. BR P1.11 ,: lurot 

Endurance Resisunce 

Tr~tr4a;i1cta1 T•~ar 
M,l<'. 1111ie O ,e1·1H,o 

TfdP<',."lOH'.l,31 Te,u 
( r--,'S.., C,1,~rt1on 

.._•VF',:;s,1'.,j,1t1ro• 

r.-11;;-i.n .. 1 -1 l t f-• 1-ir !lr-

Hydraulic Propenies 

--
A,TM C• l c:!t 

A,-- M r Jl'>I 

AST<,' C 11<,1 

7Gtus 

1 Jts 

llt uc Sf.j S1~ve 

,, "" 
38 m,<y>r 

.. .. u gpnvll 

1(11 nark lh~ ;1\ ... 11 tl11~ \ H • •t.ut•('J 1h,, ;~!- ,1 ,c:1 ~ o 4,:-.11111- ~,~ rlt•rm~,1 h ,t-.ir ~pplia, JnJ 1t ht'1 ••u1,1J\ ,., .. 1,1,!-' 1,1,11,1 

E A RTH S0l.Uf!0N9 1r,..c lh\. ;111 1111.tt1,,11 nidudiJ hi. in h '-ll> ,.- .. , 1 ~ 1,1 ,i;,, .11 .am lmh ":th 1111 rp11\.1 1,,m1 I JoJm.n'-. F.,rth \11lu1 ,111" In~ 

LandmarkEarthSolulions com I 1888; 574-6473 l#l) 
• • • ~ ... ! . ... 11\ ', ••• , ... . , .. ~~ • '- , - ~, .. ,,. · -·· . • ' "" ... , ,. ,,. 

' ' h• 'I •• •' 1 • I• " 1 ' ' '" 

BARRICAGE CONTAINMENT DETAIL 
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39.00 

3.00' 15.00' 3.00' 15.00' 

◄~ 
V 

- - IHI - -
UPHlL El.EVAllON 

DOWtflLL El.EVAllON 

PLAN VIEW 

NOTE: 
THIS PRODUCT FOR USE AS A TEMPORARY BUTTRESS 
OR CONTAINMENT. NOT FOR PERMANENT USE. 

N.T.S. 

3.00' 

BARRICAGE CONTAINMENT DETAIL 

3.00' 

3.00' 

3.00' 

3.00' 

3.00' 
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15 00' 

- 3.00' --i- 3.00' -- - 3.00' --- - 3.00' --i- 3.00' --

I 
6.00' 

L 
7 

3.00' 

---1 
3.00' 

_J 

AERIAL VIEW 
N.T.S. 

-------15.00'------

3.00' 3.00' 3.00' 3.00' 

/ 7 
// 4.00' 

---------✓✓ ___ ✓✓/ __ J 
SECTION B 

N.T.S. 

NOTE: 
THIS PRODUCT FOR USE AS A TEMPORARY BUTTRESS 
OR CONTAINMENT. NOT FOR PERMANENT USE. 

BARRICAGE CONTAINMENT DETAIL 
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PIPE CAPPED AT END 

GEOTEXTILE FABRIC 

NOTE: 
BERMS MAY BE CONSTRUCTED USING SANDBAGS 
TEMPORARILY DURING CONSTRUCTION. PERMANENT 
BERMS TO BE CONSTRUCTED USING COMPACTED EARTH. 

)
SEEP(TYP.) 

EARTHEN OR 
SANDBAG BERM 

PLAN VIEW 
N.T.S. 

2"-3" STONE 

SECTION 
N.T.S. 

OOTlET ~_/! 

ROCK OR COMPOST 
FILTER SOCK 

SEEP COLLECTOR DETAIL 
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,_, ,---DISTURBED ROW WIDTH----

SURFACE 
FLOW 

~"· 

I 
I 
I 

SLOPE BREAKER 
(lYP) 

ROCK-LINED 
DIVERSION CHANNEL 

_510PE.. 

SEDIMENT 
TRAP 

SEDIMENT TRAP 
IF NECESSARY 

NOTES: PROTECTION 
1. CHANNEL AND SLOPE BREAKER LAYOUT WILL NEED TO BE FIELD ADJUSTID TO CONFORM TO SITE 

CONDmONS 
2. CHANNEL MAY REQUIRE STONE CHECK DAMS, ROLLED EROSION CONTROL PRODUCTS AND OTHER SITE 

SPECIFIC EROSION AND SEDIMENT CONTROL MEASURES AS NECESSARY 
3. SEDIMENT TRAP MAY BE REQUIRED WHERE SUFFICIENT VEGETATIVE COVER EXISTS DOWNSLOPE OF 

DIVERSION CHANNEL 
4. SEDIMENT TRAP WILL REQUIRE SIZING BY AN ENGINEER 

CROSS DRAIN DETAIL 
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PERSPECTIVE VIEW 

A-A' ROCK ARMOR ON STEEP SLOPE 
N.T.S. 

ROCK FILTER BLANKET DETAIL 
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INSTALL SLOPE BREAKER 
IMMEDIATELY DOWNSLOPE 
OF TRENCH BREAKER 

SACK CR 
\. OR SAND 

\_ BACKFILL WITH 
NATIVE SOIL 

PROPOSED 
PIPELINE 

PIPE BEDDING 
1'S REQUIRED SECTION 

N.T.S. 

0 

0 
PLAN VIEW 

N.T.S. 

HEIGHT (h) 
VARIES (4' MIN.) 

1' MIN. KEY INTO 
TRENCH BOTTOM 

::z 
:i 
..... 

_J 

I 
2' MIN KEY INTO 
TRENCH SIDES 

TRENCH PLUG AND WATERBAR DETAIL 
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BENCH AND REGRADE TYPICAL 
N.T.S. 

RIPRAP OR SN<RETE PLUG 

' ' ' ' ' ' ' 
-----

KEYING TYPICAL 
N.T.S. 

BENCH AND REGRADE WITH CONTROLLED BACKFILL DETAIL 
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PROTECTED 
STREAM 

MAIN SCARP 

JERSEY BARRIER, BARRICAGE, 
OR GABION BASKET DEBRIS 
CONTAINMENT 

GABION BASKET/JERSEY BARRIER CONTAINMENT DETAIL 
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s• PERFORATED DRAIN 

STONE WITH DRAIN TO RESTORE FAILING SLOPE 
N.T.S. 

DISCHARGE AWAY FROM ROW 

PERFORATED DRAIN PIPE 

SMALL SLIP REPAIR WITH LATERAL 
N.T.S. 

ROCK FILL ON SLOPES BETWEEN 30-38 DEGREES DETAIL 
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Cross section A-A 

TECco• mesh COmectlOO venical 
normally without overlap 

Press claw Typ 2 

General nail arrangement 

NaH with TECco• 
system spike ?a,te 

Wire rope anchor 
010.5mm oro14.5mm 

recco• 
System spike ~ate P33 

-Connection dip T3 

" 
mod1ficall01i: ~ 

~ 

TECCO® G65/4 
System drawing 

TECco• 
System sp1k.e plate P66 

~ 
Press ciaw T yp 2 

[]~ 
substrtute foe GE-1006e ed. 18.04.12 
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d1awo 06.0114 

checi<ed I 06.01 .14 

hb 

i 
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GEOBRUGG-TECCO SYSTEM WIRE MESH STABILIZATION 
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APPENDIXC 

Forms 
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SLOPE FAILURE INFORMATION AND REPORTING FORM 

Pipeline Name 

Slope Failure Station 

I Nome ofObmve, 

Date 

Slope Failure Priority per 
Guidance in Aooendix D Policy 

WATER BODY 

H 

GPS Coordinates 
Latitude Longitude 

0 1 0 3 0 4 

f-------- L ------1 

/ 
I 

I 

I 

TOE BULGE 

PRE SLIP GRADE 

SLIPPED MATERIAL 

TOE BULGE 

.,/ 

/ 

w 
I 

/ / \_ HEAD SCARP 
/ 

h 

HEAD SCARP 
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Slope Characteristics 

I General dimensions Length, L (ft): 

(Rough estimate) Width, W (ft): 

*See above sketch for dimension key Head Scarp Height, H (ft): 

Height of total slope failure area, h (ft) : 

Distance from base of slope to waterbody, D (ft) 

Estimated maximum depth of failure surface, d (ft) 

At failure 0 20° or flatter O22° to30° 0 30° to 38° 0 Steeper than 38° 

Slope Angle 
Upslope 0 20° or flatter 0 22° to 30° O30° to 38° Osteeper than 38° 

Downslope O 20° or flatter O22° to30° 0 30° to 38° 0 Steeper than 38° 

Slope direction relative to pipeline 
0 Pipeline is parallel to slope (up and down slope) 0 Some amount of cross slope 

0 Pipeline is perpendicular to slope (cross slope, or sidehilling) 

Slope type 0 Natural Ocut 0 Fill 0 Cut and fill 

?resence of surface water 
Oves ONo 0 Unknown 

Describe: 

Presence of groundwater 
OYes ONo 0 Unknown 

Describe: 

0 Yes ONo 0 Possible 

Rock outcrops Describe location: 

□ Shale D Mudstone /Claystone D Siltstone D Sandstone 

Rock type D Limestone Ocoal D Interbedded --

D Others --

Perpendicular or leaning tree trunks is evidence of recent movement 

Is there evidence of tree Describe: 
movement? 

Look at trunks Tree trunk bending and going vertical is evidence of previous slide movement 

Describe: 
I 
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Slope Failure Characteristics 

Failure surface appearance 0 Circular 0 Hummocky 0 Terraced I 
0 Rotational slide 0 Translational block slide 

Type of movement 

0 Debris slide 0 Complex 

Osoil 0 Rock 0 Both --

Failure material(s) 
Describe: 

Describe: 

Head scarp 

Describe: 

Secondary scarps 

Evidence of toe bulge 0 Yes ONo 0 Possible 

D Head D Toe □ Flank 
Evidence of erosion 

□ Body □ None 
Is failure within pipeline ROW 0 Permanent Q Temporary 0 Outside LOO --

D Waterbody D Pipeline/Utilities D Roads D Railroad 

Current impact to adjacent D Residential D Buildings D Bridge D None 
structures or properties 

D Others 

Distance from toe of slope (ft): 

D Waterbody D Pipeline/Utilities □Roads □ Railroad 

Potential impact to adjacent D Residential D Buildings D Bridge D None --
structures or properties 

D Others --

Horizontal distance from toe of slope (ft): 
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Existing remediation 

Other 

Site access 

Contractor availability 

Comments 

D Drainage 

D Slope geometry correction 

D Internal slope reinforcement 

D Chemical stabilization 

D Bio-stabilization 

D Retaining structures 

D Erosion control 

D None 

D Others ____________________________ _ 

Describe: 

Site is accessible by permanent road, or active temporary access road 

D Site access requires traversing steep slopes or long distance along ROW 

Pipeline contractor still on site 

Q Pipeline contractor no longer on site, but still responsible for ROW restoration 

Q Pipeline contractor not contractually obligated for ROW restoration 

D Specialty contractor required for anticipated repair method 

BC132-079 



) . 
Photo Log 

l 

2 

3 
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SLOPE FAILURE SKETCH 
Plan View and Cross-Section I Pipeline Name I Slope Failure Station 
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SLOPE FAILURE REPAIR ASSESSMENT FORM 
Use this form to evaluate whether repair of an existing slope failure will be field-directed or engineering-directed, and whether to engage a specialist 

in slope failure evaluation and repair (i.e., geotechnical engineer). 

PIPELINE NAME: SLOPE FAILURE STATION: 

FILLED OUT BY: PROJECT MANAGER: 

Criteria 
Slope Steepness 
Flatter than 20 degrees 

20 degrees to 30 degrees 

30 degrees to 38 degrees 
Steeper than 38 degrees 

Slope Direction Relative to Pipeline 

Pipeline is parallel to slope (i.e., up and down the slope) 

Some amount of cross slope 

Pipeline is perpendicular to slope (i.e., cross slope, or sidehilling) 

Evidence of Pre-existing Slope Failures 
None 

Mapped slope failures are present at the site, or pipeline plans indicate this 

location is a slope failure-prone hazard 

Tree trunks in the vicinity bend and go vertical 

Slope Failure Location 
Slope failure and material is fully within ROW 

Slope failure or material extends beyond ROW 

Consequence of Future Movement 

No Potential for Impact to pipeline, water bodies, roadways or private 
property 

Slope failure has potential to cause danger to human health and the 

environment (compromises other utilities, pipeline rupture, blocked public 

roadway(s), fish kill, release of pipeline fluids, sediment/debris in stream) 

Slope failure has caused an immediate danger to human health and the 
environment (compromises other utilities, pipeline rupture, blocked public 
roadway(s), fish kill, release of pipeline fluids, sediment/debris in stream) 
Site Access 
Site is accessible by permanent road or active temp. access road 

Site access requires traversing steep slopes or long distance along ROW 

Contractor Availability 
Pipeline contractor still on site 

Pipeline contractor no longer on site, but still responsible for ROW 
restoration 

Pipeline contractor not contractually obligated for ROW restoration 
Specialty contractor required for anticipated slope failure repair method 

Field-directed repair 

Engineering-directed repair 

Engage third party specialist (i.e., geotechnical engineer) 

Value 

1 
5 

10 
20 

1 

5 

10 

1 

5 

10 

1 

10 

1 

3 

5 

1 

5 

1 

3 

5 
10 

TOTAL 

Score 
7-25 

20-35 
30-70 

DATE: 

Selected Score 

0 
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APPENDIXD 
Slope Failure Priority Guidance 
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Slope Failure Priority Guidance 

• If you identify a slope failure on an actively 
permitted construction proiect, you must 
immediately notify the Environmental 
Compliance Coordinator (ECC). The ECC will 
coordinate with Energy Environmental 
Infrastructure Services (EIES) to determine the 
slope failure priority and the regulatory agency 
notification requirements. The ECC will notify the 
appropriate regulatory agencies as applicable. 

• The ECC and EIES will work with you to 
identify the slope failure priority (see 
below). 

• The ECC will provide immediate notification to 
the appropriate regulatory agency as required. 
NOTE: most regulatory agencies define 
immediate as "upon awareness and 
knowledge," and generally expects this to occur 
within 2 hours. 

• If the ECC cannot be reached, contact the permitting lead in EIES. If neither the ECC nor the EIES permitting 
lead can be reached, please review the Slope Failure Priority Guidance below and prioritize the slope failure . 
For all priority I and 2 slope failures, immediate notification must be made to the appropriate regulatory agency. 
In most states this is the state emergency Spill Line, but not the National Response Center. 

Slope faiJure rci0ci1x Gujdapce 
fci0citx t Slope faiJure; 

Definition: A slope failure which has caused an immediate danger to human health and/or the environment. This 
type of slope failure requires an emergency response. 

Criteria: If any one of the following criteria exists, it is a Priority I slope failure. 
• Compromises or threatens other utilities. 
• Active and/or functional pipeline is broken or detached. 
• A public roadway which may be used for emergency vehicles is blocked. 

• A fish kill has been observed and/or reported in the general vicinity. 
• Release ofaqueous phase hydrocarbons (i.e. condensate). If aqueous phase hydrocarbons have been released to 

surface water additional notification to the National Response Center may be required. 

Required Actions: Depending on the criteria met above, at least one or more of the following actions must be taken 
for a Priority I slope failure. 

• Contact 811 or the appropriate one call for utilities. 
• Notify the appropriate state Spill Line. 
• Contact responsible party ifnot Dominion and potential to impact our right of way. 
• Contact any other outside agencies for emergency purposes as necessary. 
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rci0citx 2 Slope Fajlure: 
Definition: A slope failure or associated migration of sediment and/or debris, which has reached a waterway causing 
Conditions Not Allowable in state waters. 

Criteria: If any one of the following criteria exists, it is a Priority 2 slope failure. 
• Slope failure material or sediment laden runoff has entered water body. 
• A pipeline is exposed but not broken. 

Required Actions: At least one of the following actions must be taken for a Priority 2 slope failure. 
• Contact 811 or the appropriate one call for utilities. 
• Notify the appropriate state Spill Line. 
• Contact responsible party ifnot Dominion and potential to impact our right of way. 
• Contact any other outside agencies for emergency purposes as necessary. 

Prjorjty 3 Slope Fajlure: 
Definition: A slope failure, slide or associated migration of sediment and/or debris that has not yet reached state 
waters. 

Criteria: If any one of the following criteria exists, it is a Priority 3 slope failure. 

• Impact to the water body is imminent. 

Required Actions: 
• Notify responsible party if not Dominion and potential to impact our right of way. 

Prjorjty 4 Slope Fajlure: 
Definition: A slope failure that poses little or no environmental threat. 

Criteria: 

• No water body in the immediate area. 

• Low/no probability of Conditions Not Allowable (Sediment in water body, E&S controls not maintained). 

• Pipeline is not in danger of exposure, severing, detaching or rupture. 

Required Action: 
• Notify responsible party ifnot Dominion and potential to impact our right of way. 
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