
 i 

 

 
Marcellus Shale Gas Sediment Control 

Technical Memorandum  



 i 

 

TABLE OF CONTENTS 
INTRODUCTION TO THE TECHNICAL MEMORANDUM ............................................................................................ 2 

1. NEEDS ASSESSMENT AND SURVEY RESULTS................................................................................................... 3 
1.1 SURVEY RESPONDENTS ........................................................................................................................................ 3 
1.2 CONTRIBUTION OF OIL AND GAS INFRASTRUCTURE TO EROSION AND SEDIMENTATION ...................................................... 4 
1.3 RESOURCES ....................................................................................................................................................... 6 

1.3.1 Resources consulted .................................................................................................................................. 6 
1.3.2 Adequacy of resources for erosion and sediment control practices relating to development and 
maintenance of oil and gas infrastructure ............................................................................................................ 7 

1.4 PRACTICES ........................................................................................................................................................ 8 
1.4.1 Practices utilized ....................................................................................................................................... 8 
1.4.2 Adequacy of current commonly used methods for erosion and sediment control ................................. 11 

1.5 REGULATIONS ................................................................................................................................................. 15 
1.6 CONCLUSIONS GAINED THROUGH THE SURVEY ....................................................................................................... 18 

2. LITERATURE REVIEW .................................................................................................................................... 20 
2.1 CURRENT EROSION & SEDIMENT CONTROL (E&SC) GUIDANCE ................................................................................ 20 
2.2 POST-CONSTRUCTION STORMWATER BMP GUIDANCE ........................................................................................... 24 
2.3 RESEARCH PUBLICATIONS .................................................................................................................................. 25 
2.4 SUMMARY ...................................................................................................................................................... 30 

3. BMP FACT SHEETS ........................................................................................................................................ 32 
3.1 FACT SHEET #1 – EROSION & SEDIMENT CONTROL SITE PLANNING ........................................................................... 33 
3.2 FACT SHEET #2—EROSION PREVENTION AND SOIL STABILIZATION ............................................................................ 41 
3.3 FACT SHEET #3—CONVEYANCE AND DIVERSION MEASURES .................................................................................... 45 
3.4 FACT SHEET #4—SEDIMENT BARRIERS AND FILTERS ............................................................................................... 54 
3.5 FACT SHEET #5—STREAM PROTECTION ............................................................................................................... 60 
3.6 FACT SHEET #6—SEDIMENT TRAPS AND BASINS AND DEWATERING .......................................................................... 67 

4. REFERENCES ................................................................................................................................................. 72 
 

TABLE OF TABLES 
Table 1: Practices used for erosion and sediment control ................................................................................... 8 
Table 2: Responses to the question regarding the adequacy of the current commonly used methods for 
erosion and sediment control ............................................................................................................................. 11 
Table 3: Respondents’ perception of regulations pertaining to unpaved roads and other infrastructure ........ 16 
Table 4: Example of soil stabilization measure data from McFalls et al., 2007 .................................................. 28 
Table 5: Example of soil roughening techniques from McFalls et al., 2007. ...................................................... 28 
Table 6: Performance test results as summarized in McFalls et al., 2007 .......................................................... 28 
 

TABLE OF FIGURES 
Figure 1: Survey respondents by sector ................................................................................................................ 3 
Figure 2: Distribution of survey respondents ....................................................................................................... 4 



 ii 

Figure 3: Responses to the question “Have you noticed erosion and sedimentation related to oil and gas 
development in the SRB?” .................................................................................................................................... 5 
Figure 4: Infrastructure contributing to erosion and sedimentation ................................................................... 6 
Figure 5: Resources consulted for erosion and stormwater control for infrastructure construction .................. 7 
Figure 6: Top five practices used for erosion and sediment control .................................................................... 9 
Figure 7: Application of CDGRS practices ........................................................................................................... 10 
Figure 8: Percent of respondents who agree that commonly used erosion and sediment control practices are 
adequate for construction and maintenance of roads and other infrastructure ............................................... 12 
Figure 9: Methods to improve erosion and sediment control practices in the SRB ........................................... 13 
Figure 10: Comparison of regulatory and oil and gas industry views of regulations .......................................... 17 
Figure 11: Price index of slope protection products (by product type) (McFalls et al., 2007) ........................... 27 
Figure 12: Results of an evaluation of hydromulches in Wilson, 2010 ............................................................... 30 
Figure 13: Conceptual approach to integrate the various components of site planning listed in the table. ..... 40 
 

 



 1 

BMP Best management practice 
CDGRS Center for Dirt and Gravel Road Studies 
CECB Compost erosion control blanket 
CPI Cost-performance index 
CWP Center for Watershed Protection 
DS Downstream Strategies 
E&SC Erosion and sediment control 
NFWF National Fish & Wildlife Foundation 
PADEP Pennsylvania Department of Environmental Protection 
PAMs Polyacrylamides 
SRB Susquehanna River Basin 
SRBC Susquehanna River Basin Commission 
SRHCES Susquehanna River Heartland Coalition for Environmental Studies 

 



 2 

INTRODUCTION TO THE TECHNICAL MEMORANDUM 
The Marcellus Shale Gas Sediment Control Project is an effort to research the erosion and sedimentation 
implications of unconventional shale gas development within the Marcellus Shale region of 
Pennsylvania, and to recommend methods to improve implementation of erosion and sediment control 
(E&SC) measures at these types of energy development sites.   

The project is funded by the National Fish & Wildlife Foundation (NFWF), and led by the Susquehanna 
River Basin Commission (SRBC), with project partners including Pennsylvania State University's Center 
for Dirt & Gravel Road Studies (CDGRS), the Center for Watershed Protection (CWP), the Susquehanna 
River Heartland Coalition for Environmental Studies (SRHCES), and Downstream Strategies (DS). 

This Technical Memorandum documents several components of the overall project.  The memorandum 
is divided into three sections: 

• Section 1 documents the results and findings from a Needs Assessment and Survey that was 
sent via the Internet to a wide range of stakeholders involved with and interested in shale gas 
land development within the Marcellus region of Pennsylvania. The results indicate current 
trends and resources used to implement erosion and sediment control measures at shale gas 
sites, including dirt roads, well pads, pipelines, and related infrastructure. 

• Section 2 is a Literature Review of existing manuals, guides, and research that cover a range of 
practices used in the Marcellus region and other types of land disturbance sites. Resources from 
other parts of the country were also assessed in the review.  

• Section 3 is made up of a series of Best Management Practice (BMP) Fact Sheets divided into 
six general categories of E&SC implementation. The fact sheets are intended as educational 
resources for those interested in E&SC practices that are currently implemented within the 
Marcellus region as well as those that may currently be underutilized, but represent some 
promise for improving overall protection of water resources. 
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1. NEEDS ASSESSMENT AND SURVEY RESULTS 
In July and August 2015 representatives of government agencies, the oil and gas industry, contractors to 
the oil and gas industry, watershed and civic groups, and other concerned citizens were surveyed about 
erosion and sediment control related to unpaved roads and other infrastructure associated with oil and 
gas development in the Susquehanna River Basin (SRB) in Pennsylvania. The survey sought information 
on whether erosion and sedimentation due to construction and maintenance of unpaved roads and 
other oil and gas infrastructure—such as pipeline corridors and well pads—is a problem in the SRB, 
practices to control erosion and sedimentation, and regulations pertaining to oil and gas infrastructure 
development. Results of this survey will be applied to a series of erosion and sediment control practice 
fact sheets and presented at public outreach meetings.  

1.1 Survey respondents 

The survey received responses from 116 people who represented more than eight sectors. Some 
respondents answered all questions, but many skipped some questions. Thus, the response rate varies 
by question.  

As shown in Figure 1, the majority of respondents (24%) represent the oil and gas industry, and 
government regulatory agencies and government agencies responsible for road maintenance have the 
next highest representation, making up 17% and 16% of respondents respectively. 

Figure 1: Survey respondents by sector 

 

The “other” category includes: academia, Borough Councilman, Conservation District, consultants, water pumping source, political sub-division, and golf. 

The survey requested information about the region within the SRB to which each respondent’s answers 
apply. Respondents with knowledge of each of the six SRB regions completed the survey, and almost 
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10% of respondents are familiar with the entire SRB. The majority of respondents (58%) represent the 
West Branch Susquehanna, and the Middle Susquehanna and Chemung Basin are the next-most 
represented regions with 34% and 30% of responses respectively. The distribution of respondents is 
depicted in Figure 2. 

Figure 2: Distribution of survey respondents 

 
The total number of respondents used to calculate percentages includes those who indicated that their responses applied to 
the entire SRB. 

1.2 Contribution of oil and gas infrastructure to erosion and sedimentation 

Results of the survey show that more than half (57%) of the 106 respondents observed erosion and 
sedimentation due to oil and gas development in the SRB. The opinion of respondents varies 
significantly by sector. Only 26% of respondents who identified themselves as representing the oil and 
gas industry noticed erosion and sedimentation related to oil and gas development; a full 94% of 
regulatory agency respondents observed oil and gas–related erosion and sedimentation. Results are 
summarized in Figure 3. 
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Figure 3: Responses to the question “Have you noticed erosion and sedimentation related to oil and gas 
development in the SRB?” 

 

Survey results show that a majority of respondents in all but two of the regions indicated that they 
observed erosion and sedimentation related to oil and gas development. The Juniata Basin and the 
Middle Susquehanna are the exceptions; only two (33%) respondents and 18 (47%) respondents 
respectively indicated that they had noticed erosion and sedimentation related to oil and gas 
development. The West Branch Susquehanna has the highest percentage—38 of 62 or 61%—of 
respondents who noticed erosion and sedimentation related to oil and gas development.  

Respondents who observed oil and gas–related erosion and sedimentation indicated the types of 
development that are the biggest contributors. The general consensus across all regions and sectors is 
that construction of pipeline corridors and well pads is a larger factor in erosion and sedimentation than 
established pipeline corridors and well pads. Respondents indicated that construction of unpaved roads 
and established unpaved roads are almost equally responsible for erosion and sedimentation. The 
results are summarized in Figure 4. 
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Figure 4: Infrastructure contributing to erosion and sedimentation 

 
Respondents were able to select more than one option; therefore the percentages do not sum to 100%. Sixty one respondents completed this 
question. In addition to the infrastructure types included in the chart, six other types of infrastructure contributing to erosion and sedimentation were 
mentioned by respondents. Other infrastructure types included: construction of storage ponds and staging areas, construction of impoundments 
(prior to site stabilization), stream and wetland crossings, and reclamation of well pads. 

1.3 Resources 

Survey participants responded to questions regarding the resources utilized for information on erosion 
and sediment control and stormwater practices relating to construction of oil and gas–related unpaved 
roads and other infrastructure. Information gained from the survey describing which resources are used 
and the adequacy of those resources is described in the following sections. 

1.3.1 Resources consulted 

Responses indicate that when seeking information on erosion and stormwater control practices related 
to construction of unpaved roads and other infrastructure related to oil and gas development, the most 
popular resource is the Pennsylvania Department of Environmental Protection (PADEP) guidance, which 
is used by 73% of respondents. The next-most utilized resources are Industry Standards and materials 
produced and distributed by the CDGRS, which are used by 51% and 49% of respondents respectively. 
Seven percent of respondents selected “none” when asked which resources they consult. Results are 
depicted in Figure 5. 
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Figure 5: Resources consulted for erosion and stormwater control for infrastructure construction 

 

Respondents were allowed to select more than one resource; therefore, the sum of the percentages does not equal 100%. A total of 101 respondents 
answered this question. The “other” category includes: specific guidelines from the client, New York State Department of Environmental Conservation 
materials, academic research, and Federal Energy Regulatory Commission guidelines. 

In general, respondents from the oil and gas industry use Industry Standards and PADEP guidance more 
than other sources, contractors to the industry tend to mainly rely on Industry Standards and company 
policies, and government agency respondents reference PADEP guidance more than any other source. 
Watershed groups and citizens are more familiar with PADEP guidance than other sources. Internet 
research is used most heavily by watershed groups, citizens, and regulatory agency respondents, and 
CDGRS materials are primarily used by citizens and respondents representing government agencies 
responsible for road maintenance. 

1.3.2 Adequacy of resources for erosion and sediment control practices relating to development and 
maintenance of oil and gas infrastructure  

A strong majority of survey respondents (88%) believe that the resources available are adequate. All 
respondents from the oil and gas industry and contractors to the industry believe that availability of 
resources is sufficient; however, only 60% of watershed or civic group representatives and 67% of 
citizens agree.  

When asked what additional types of information should be provided, multiple respondents discussed a 
need for information describing the best time(s) of year for implementation of practices and information 
on methods that can be applied during the winter and spring when vegetative controls are not 
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sufficient. Other respondents commented on the need for stormwater practices that are specific to oil 
and gas infrastructure and the need for better guidance for calculation of runoff from unpaved roads 
and small drainage areas. One response suggested that better outreach would be beneficial to 
underserved townships that are responsible for maintenance of unpaved roads, but do not have policies 
or procedures in place for erosion and sediment control. 

1.4 Practices 

The survey collected information on practices that are currently applied to control erosion and 
sedimentation related to oil and gas development in the SRB. The survey also sought opinions from 
respondents on the adequacy of available practices. 

1.4.1 Practices utilized 

The survey allowed respondents to document practices used to control erosion and sedimentation 
related to unpaved roads and to other oil and gas infrastructure separately. Survey results show that 
similar practices are applied in erosion and sediment control for unpaved roads and other infrastructure. 
Silt fences are the most popularly applied practice—indicated by 76% of respondents for unpaved roads 
and 84% of respondents for other infrastructure. Temporary/permanent seeding and erosion control 
matting are the next-most widely applied practices, as shown in Table 1 below. Results indicate that 
practices are applied to a similar extent across all regions of the SRB. 

Table 1: Practices used for erosion and sediment control 

Practice 

Unpaved roads Oil and gas infrastructure 
Number of 
responses Percent 

Number of 
responses Percent 

Silt fences 64 76% 65 84% 
Temporary/ permanent seeding 61 73% 63 82% 
Erosion control matting 60 71% 63 82% 
Sediment traps/ basins 58 69% 60 78% 
Diversion ditches or dikes 58 69% 57 74% 
Outlet protection 53 63% 54 70% 
Vegetative filter strips 49 58% 53 69% 
Hydroseeding 48 57% 53 69% 
Clean water diversions 39 46% 42 55% 
Minimization and avoidance 38 45% 42 55% 
Check dams 32 38% 34 44% 
Other 14 16% 14 18% 
Polyacrylamides (PAMs) 7 8% 10 13% 
Each respondent was allowed to choose multiple practices; therefore, the percentages do not sum to 100%.The number of 
respondents who indicated practices applied on unpaved roads was 84 and 77 indicated practices applied on other infrastructure. 
The “other” category includes rock sumps, silt or filter socks, rock filters, gravel, and hay bales. 

Less than half of respondents reported use of clean water diversions, minimization and avoidance, check 
dams, polyacrylamides, and “other” practices for erosion and sediment control on unpaved roads. Check 
dams, other practices, and polyacrylamides are used by less than half of respondents to control erosion 
and sedimentation related to development of oil and gas infrastructure other than roads. Overall, 
polyacrylamides are the least popular method of erosion and sediment control.  
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Survey results suggest that there is confusion regarding the legality of polyacrylamides, which could be a 
reason they are not used very often. Many comments note that polyacrylamides are not allowed by 
PADEP; however, this practice is allowed by PADEP and is documented in the PADEP Erosion and 
Sediment Pollution Control Manual (PADEP, 2012, page 276). 

Many respondents provided examples of other practices applied. Silt or filter socks were the most 
frequently suggested practice. 

Figure 6: Top five practices used for erosion and sediment control 

 

Additionally, respondents offered narrative comments on the erosion and sediment control practices 
applied in construction and maintenance of oil and gas infrastructure. Some responses indicated that a 
lack of planning and maintenance can diminish the efficacy of many of the practices applied. For 
example, one respondent stated that timing of installation is critical to proper performance, and another 
commented that many practices are not adequately sized or are not installed correctly. Comments 
described that some practices can take a long time to stabilize, and that practices are not always 
properly maintained following installation. A few comments stated that implementation of practices by 
the oil and gas industry are superior compared to other industries in the state; however, specific 
examples were not provided. 
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Center for Dirt and Gravel Roads recommended practices 

CDGRS produces and distributes resources—including the Environmentally Sensitive Maintenance 
Manual (Bloser et al., 2012)—on proper practices for erosion and sediment control for unpaved road 
construction and maintenance. The survey results provide information from respondents who use the 
manual on which practices they are using. Crowned road surfaces are applied by 78% of 58 respondents. 
Cross pipes and raising the road profile are the next-most utilized CDGRS practices, and are used by 74% 
and 64% of respondents respectively. 

Oil and gas industry respondents indicated use of CDGRS practices at a higher rate (35% of all responses) 
than respondents from other sectors. Regulatory agencies (16%) and contractors that work on oil and 
gas construction projects (15%) are the next highest users of CDGRS practices. Regulatory agencies and 
industry representatives reported similar rates of use for each of the practices. 

Figure 7: Application of CDGRS practices 

 
Respondents had the opportunity to select multiple practices; therefore, the percentages do not sum to 100%. Other methods indicated by 
respondents included full depth reclamation, proper outsloping for sheetflow, erosion control matting, vegetation filter strips, diversion, stream bank 
stabilization, and woven reinforced textiles. 

Narrative comments on CDGRS practices stated that diversion belts do not work very well because they 
are difficult to maintain and are unsightly. One comment noted that CDGRS and PADEP unpaved road 
practices almost completely overlap, and that practices not approved by PADEP, such as Corman 
Clearwater Crossings, are not implemented. Other comments indicated that the oil and gas industry 
offers superior practices, although no examples were provided. 
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1.4.2 Adequacy of current commonly used methods for erosion and sediment control 

Overview of responses 

In general, the majority of respondents indicated that the current commonly used methods for erosion 
and sediment control during construction and maintenance of roads and other oil and gas–related 
infrastructure in the SRB are adequate. As shown in Table 2, 69% of respondents felt that current 
methods for erosion and sediment control during construction and maintenance of roads are adequate 
and 72% felt that erosion and sediment control methods for construction and maintenance of other 
infrastructure are adequate. 

Table 2: Responses to the question regarding the adequacy of the current commonly 
used methods for erosion and sediment control 

  Yes No 
Total 

respondents 

Unpaved roads 

Count 59 26 85 

Percent of total 
respondents 

69% 31% -- 

Other oil and gas 
infrastructure 

Count 59 23 82 

Percent of total 
respondents 

72% 28% -- 

 

Informative trends can be observed when results are compared across sectors represented by 
respondents. As shown in Figure 8, all respondents representing the oil and gas industry and contractors 
working on oil and gas projects believe that current erosion and sediment control methods are 
adequate. On the contrary, less than 45% of representatives of regulatory agencies, citizens, and state 
land-holding agencies agree that the current erosion and sediment control methods for both roads and 
other infrastructure are adequate.  

In general, respondents have similar views about practices used for roads versus other infrastructure. 
The general consensus across the SRB is that practices utilized for erosion and sediment control for both 
roads and other infrastructure are adequate. However, only half of the respondents from municipal 
government agencies believe that practices used for roads are adequate, but this same group 
unanimously considers practices used for other infrastructure as adequate. The Lower Susquehanna 
region is an exception—only 30% of all respondents think that practices used for erosion and sediment 
control are sufficient. 



 12 

Figure 8: Percent of respondents who agree that commonly used erosion and sediment control practices are 
adequate for construction and maintenance of roads and other infrastructure 

 

The “other” category includes: academia, Borough Councilman, Conservation District, consultants, water pumping source, political sub-division, and golf. 

Methods to improve erosion and sediment control 

Survey participants were asked about methods that would help improve erosion and sediment control 
practices in the SRB. The two most popular options indicated were increased knowledge on the 
importance of erosion and sedimentation control and increased funding for inspectors, which were 
selected by 54% and 52% of 48 respondents to the question respectively. A summary of the results is 
depicted in Figure 9. 

The most popular method recommended to improve the practices varies across sectors. Representatives 
of the oil and gas industry believe that clearer or more streamlined regulations would lead to 
improvements. Regulatory agency respondents think that more funding for inspectors would be 
beneficial. Representatives of watershed and civic groups and government agencies responsible for road 
maintenance feel that more funding for implementation of practices is the most important option for 
improvement.  
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Figure 9: Methods to improve erosion and sediment control practices in the SRB 

 

Respondents had the opportunity to select multiple practices; therefore, the percentages do not sum to 100%. Other options suggested by 
respondents include: earthmoving during the appropriate time of year, responsible implementation and maintenance, improved inspectors, and 
additional funding for research.  

Perceived barriers to implementation of erosion and sediment control practices 

Survey respondents provided comments on barriers they have encountered with implementation of 
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situations where alternative practices may be more effective. One respondent stated that the current 
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decrease in flow volume off of the impermeable surface, force the need for structural BMPs; however, 
in many cases nonstructural BMPs would be more beneficial. 

Another common theme in the comments is that improvements could be made in inspections by 
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inspectors to complete thorough inspections at all sites were mentioned as methods for improvement 
on behalf of the regulatory agencies. 

A few comments called for more education on the need for erosion and sediment control and 
appropriate control practices. Multiple respondents share the sentiment that proper maintenance 
following implementation of practices is imperative for proper function of the erosion and sediment 
control methods. Also, a few commenters agree that the oil and gas industry sufficiently implements 
erosion and sediment control practices. 

Recommendations for practices  

Survey respondents were asked to provide recommendations for additional practices that are effective 
at protecting water resources in the SRB. As mentioned above, many commenters described the issue of 
timing, stating that certain activities—such as extensive use of unpaved roads and earthmoving—should 
not be conducted in the winter and spring months. Another recurrent sentiment throughout the survey 
is that all practices must be maintained following implementation. For example, silt socks—which were 
recommended by many respondents—must be cleared of blocked silt regularly to be effective. 

Many respondents noted that existing regulations and practice types lead to the needless concentration 
of water so that it can be conveyed to one facility. One comment stated that concentrating water over 
long distances increases channel erosion and failure of erosion and sediment control practices. Another 
comment recommended immediate and dispersed infiltration through use of proper profile/sheetflow 
to the forest floor or vegetated filter strips to reduce concentration of runoff. 

As was discussed above in the section describing perceived barriers, at least one comment stated the 
need for a review of stormwater calculations and how they are used in determining appropriate 
practices for erosion and sediment control. Another comment suggested the use of LIDAR to develop 
specific runoff equations for sheetflow to maintain natural hydrologic conditions and determine the best 
locations to install infiltration practices. 

Other suggestions included using forest covered acreage for storm water management in place of 
basins, temporary permeable pull offs rather than road widening, maintenance of tree canopy over 
roads to reduce water impact erosion, high performance flexible growth mediums, and infiltration 
basins vegetated with woody native vegetation. 

Erosion and sediment control practices that are ineffective 

The survey requested information from respondents regarding erosion and sediment control practices 
that may be considered ineffective. Again, many respondents described the importance of proper 
installation and maintenance of practices, along with the timing of construction and installation of 
practices. 

Numerous comments stated that silt fences are not effective and are no longer used frequently; silt 
socks are more commonly used. Many respondents also feel that minimization and avoidance is not 
realistic and is never done voluntarily. Another comment noted that erosion control matting is 
prescribed too widely and can be a detriment to plant growth. However, numerous types of erosion 
control matting exist, and the correct type should be applied to avoid negative impacts. Additionally, 
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comments noted that polyacrylamides should only be used as a last resort due to the potential impacts 
on water supplies and fisheries. 

A few responses suggested the use of regulatory incentives to help promote certain practices. A couple 
comments noted that incentives could be used to encourage minimization and avoidance, and another 
suggested that incentives should be provided for dispersing and infiltrating water rather than 
concentrating it. 

Comments on cost-effectiveness 

Information was sought from survey respondents on the cost-effectiveness of erosion and sediment 
control practices used in the SRB. Many comments obtained from survey respondents discuss the 
increase in cost of practices that require constant maintenance, such as silt socks, check dams, and 
infiltration structures. In contrast, one comment noted that training and use of practices that are simple 
to install can save companies the cost of hiring an engineer.  

Another common theme in the comments suggests that minimization and avoidance (e.g., reducing the 
footprint of the disturbed area) and the attendant reduction in the footprint of the practices would be 
the most cost effective method for maintaining water quality. This saves on construction and 
maintenance costs and has the greatest value toward maintaining ecosystem integrity, which should be 
promoted through incentives. 

One comment indicated that diverting clean water around the earth disturbance areas would be cost 
effective because there would not be a need to manage the water on multiple occasions throughout the 
construction process. 

1.5 Regulations 

Overall, survey respondents indicated that regulations relating to erosion and sediment control on 
construction and maintenance of unpaved roads and other oil and gas infrastructure are about right. 
The next-most popular response across all activities is that regulations are sufficient, but are not 
enforced adequately. Results are summarized in Table 3 below. 
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Table 3: Respondents’ perception of regulations pertaining to unpaved roads and other infrastructure 

  
Too 

Many 
About 
Right 

Sufficient, 
but not 

enforced 
adequately 

Not 
Sufficient Unsure 

Construction of 
unpaved roads (73) 

Responses 9 26 20 7 11 

Percent 12% 36% 27% 10% 15% 

Construction of oil 
and gas 

infrastructure 
other than roads 

(73) 

Responses 14 26 18 9 6 

Percent 19% 36% 25% 12% 8% 

Maintenance of 
unpaved roads (74) 

Responses 7 29 17 12 9 

Percent 9% 39% 23% 16% 12% 

Maintenance of oil 
and gas 

infrastructure 
other than roads 

(73) 

Responses 10 32 16 7 8 

Percent 14% 44% 22% 10% 11% 

The numbers in parentheses indicate the number of responses for each activity. These numbers were used to calculate the percentages. 

As depicted in Figure 10, respondents representing the oil and gas industry and those representing 
regulatory agencies have different views of the levels of regulations pertaining to erosion and sediment 
control. No regulatory agency respondents feel that there are too many regulations on construction or 
maintenance of unpaved roads or other infrastructure. However, 40% of oil and gas industry 
respondents believe that there are too many regulations on construction of oil and gas infrastructure 
other than roads, and 28% believe that there are too many regulations on maintenance of erosion and 
sediment control practices. The most popular response across all activities by regulatory agency 
respondents is that the regulations are sufficient, but not enforced adequately. Oil and gas respondents 
most commonly think that the regulations across all activities are about right. 
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Figure 10: Comparison of regulatory and oil and gas industry views of regulations 

 
 

 

  

Regulations pertaining to erosion and sediment control for oil and gas infrastructure 

The survey asked respondents to list regulations that govern practices for construction and maintenance 
for oil and gas infrastructure. The most common responses are regulations in Pennsylvania State Code, 
Title 25 Environmental Protection, Chapters 78, 93, 102, and 105. Some comments mention United 
States Army Corps of Engineers, Federal Energy Regulatory Commission, and the United States Fish and 
Wildlife Service regulations, but specifics of each were not provided.  

Potential improvements for the regulatory structure relating to erosion and sediment control 

Respondents were asked to provide ideas for potential improvements to the regulatory structure. 
Responses received vary from more stringent controls and more inspectors, to allowing more flexibility 
in methods used for erosion and sediment control.  

A number of comments focused on the need for more inspections. Multiple comments suggested that 
the current regulations are sufficient, but that more enforcement is needed. Some comments ask for 
more funding to allow for additional inspections. In contrast, other comments suggested a need for 
more flexibility in practices allowed by regulatory agencies and some indicated that regulations should 
be more simple and easy to follow. One response suggested that cooperation between companies and 
townships should be allowed; this would make the most out of budgets and equipment. Others 
suggested that local authorities, such as county conservation districts, should be more involved. 
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Other comments focused on the specifics of the regulations themselves. Multiple comments discussed 
the need for regulations to be adjusted so that the timing of construction and earthmoving does not 
occur during winter and spring. One comment suggested that unpaved roads should not be used by 
large oil and gas equipment during the spring. Another example discussed the permitting process: 
access road and well pad construction should be allowed to begin when the PADEP Erosion and 
Sediment Control General Permit, ESCGP-2, is obtained, rather than requiring the company to also 
obtain a well permit prior to beginning construction. This would allow more flexibility in the timing of 
construction. 

A few responses discussed the need for amendments to the current method for stormwater best 
management practice calculations. Calculations should more accurately address the infiltration and 
runoff balance issue. Thresholds need to be established in line with natural hydrological processes. 

A couple of suggestions requested that regulatory agencies offer incentives for minimization and 
avoidance and practices that maintain intact habitats. 

Many comments requested additional outreach and education. Education should focus on practices that 
regulatory agencies would like to see implemented and the situations where each is most effective. 
Another commenter would like additional trainings on methods to reduce impacts by maintaining 
natural conditions. 

1.6 Conclusions gained through the survey 

• Results of the survey indicate that more than 50% of respondents observed erosion and 
sedimentation due to oil and gas development in the SRB. 

• Significant differences exist in the perception of impacts related to oil and gas 
infrastructure, including unpaved roads, across sectors. Results show that less than 30% of 
oil and gas industry respondents and contractors to the oil and gas industry noticed erosion 
and sedimentation related to oil and gas infrastructure. On the contrary, more than 90% of 
regulatory agency and state land-holding agency respondents stated that they had noticed 
erosion and sedimentation related to oil and gas infrastructure. 

• Survey responses indicate that construction of well pads and pipelines contribute more 
erosion and sedimentation than established well pads and pipelines. Respondents think that 
established unpaved roads and construction of new unpaved roads contribute almost 
equally to erosion and sedimentation. Construction of new pipeline corridors is thought to 
contribute most significantly to erosion and sedimentation in the SRB. 

• PADEP guidance documents are used most frequently when seeking information on erosion 
and sediment control in the SRB. 

• Almost 90% of those who responded to the question asking about erosion and sediment 
control-related resources believe that available resources are adequate. Less than 70% of 
watershed and civic group and citizen respondents feel that the available resources are 
adequate. 

• Silt fences, temporary/permanent seeding, and erosion control matting are the most 
commonly used practices and are used to a similar extent for unpaved roads and other 
infrastructure. Silt socks are also commonly used and are believed to be more effective than 
silt fencing. In fact, comments identified silt fencing as the practice that is most commonly 
thought to be ineffective—largely due to maintenance concerns. 

• Crowned road surface is the most widely used CDGRS practice. 
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• The majority of respondents believe that available practices are adequate, yet there are 
some differences in opinion across sectors. All oil and gas industry respondents and 
contractors to the oil and gas industry feel that the available practices are adequate. Less 
than half of citizen, regulatory agency, and state land-holding agency respondents agree 
that currently used practices are adequate. 

• Results show that when the survey respondents were given a list of options to choose the 
method to improve erosion and sedimentation in the SRB, the most frequently selected 
option was increased knowledge of the importance of erosion and sediment control.  

• Most respondents believe that regulations pertaining to erosion and sediment control 
related to unpaved roads and other infrastructure maintained by the oil and gas industry are 
about right. The majority of oil and gas industry respondents feel that the current 
regulations are about right or that there are too many. In contrast, the majority of 
regulatory agency respondents think that the regulations are sufficient, but are not enforced 
adequately. 

• The following themes were recurrent in comments on resources, practices, barriers, and the 
regulatory system: 
- implementation of practices and construction should be timed to avoid wet months; 
- the variety of practices available is sufficient, but there is a need for improvement in 

maintenance of the structures; and  
- additional outreach and education is needed. 
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2. LITERATURE REVIEW 
The Marcellus Shale Gas Sediment Control Project is an effort to research the erosion and sedimentation 
impacts of unconventional shale gas development within the Marcellus Shale region of Pennsylvania, 
and to recommend methods to improve implementation of erosion and sediment control (E&SC) 
measures at these types of energy development sites.   

This section summarizes the research and summary of existing E&SC resources. The intent is to briefly 
outline some of the limited research on the effectiveness of various E&SC practices as well as the types 
of information included in state-level guidance manuals. It is hoped that this can help broaden the 
resources used by various Marcellus region stakeholders as well as the suite of practices that may be 
used in the future. 

The needs assessment and survey (Section 1) identified the two most utilized guidance documents used 
by contractors in the Susquehanna River Basin: (1) the PADEP Erosion and Sediment Pollution Control 
Program Manual (PADEP, 2012) and (2) materials created by the Center for Dirt and Gravel Roads 
Studies at Pennsylvania State University. These are very thorough, detailed, and practical guides, which 
reference a wide number of BMPs. The specifications in these documents address a broad range of land 
disturbance sites; in other words, they are not exclusive to land development at oil and gas sites.  
However, many of the specifications are certainly relevant to land disturbance associated with well 
pads, construction roads, and pipelines.  

In order to have a more comprehensive list of BMPs, a literature review was conducted to find gaps, as 
well as understand new scientific advances of BMPs to help decrease the environmental impact of shale 
gas land disturbance. Guidance from other land disturbance activities, such as forestry, mining, and site 
development were consulted, and a review of scientific journals for BMP research was completed.  

Through the literature review, it was found that enough information about different BMPs and 
construction instructions exist throughout the variety of sources reviewed, but information gaps existed 
in the following: (1) a concise database of the information, and (2) information on selection of the most 
appropriate BMPs based on factors such as effectiveness, cost, ease of implementation, and extent of 
maintenance required, among other concerns. The information in this section can be helpful to begin to 
refine this type of BMP decision-making. An associated set of fact sheets addressing the six categories 
noted above is a complementary product (see Section 3). 

2.1 Current Erosion & Sediment Control (E&SC) Guidance  

Below is a summary of the various guides that were consulted during this literature review. The criteria 
used to highlight these documents were location (proximity to Marcellus region), date of publication, 
and relevance to oil and gas industry.   

Title: Pennsylvania Department of Environmental Protection Erosion and Sediment Control Program 
Manual (PADEP, 2012) 
State: Pennsylvania  
Agency: Pennsylvania Department of Environmental Protection 
Date: Revised March 2012 
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Summary: The E&SC Manual is the guide referenced in the PA Erosion and Sediment Control General 
Permit. One difficulty in a general erosion and sediment control manual for all land disturbances is that 
it does not specify practices relative to shale gas development. This manual is over 500 pages and 
describes BMP categories such as sediment barrier and filters, sediment basins, sediment traps, outlet 
protection, site stabilization, timber harvesting, utility line projects, streambank stabilization, etc. In 
order to focus on E&SC relevant to shale gas development, the fact sheets reference the guide with the 
section number to help reduce time spent on finding the relevant information. PADEP also offers an Oil 
and Gas Operators Manual, but has not been revised since 2001.   

 Title: Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads (Bloser et al., 
2012) 
State: Pennsylvania 
Agency: United States Department of Agriculture (with CDGRS) 
Date: April 2012 
Summary: This guide is a combined effort between the Department of Agriculture and Pennsylvania 
State University, Center for Dirt and Gravel Road Studies. It provides a visual guide to diagnosing road 
problems and potential maintenance solutions, which are categorized by the following: subsurface 
water, road surface drainage, roadside ditches, ditch outlets, road stream crossings, and 
cutslopes/fillslopes. Each maintenance practice contains some or all of the following: description of the 
practice, criteria for use, important considerations, benefits, characteristics, construction sequence, 
different types, materials and equipment needed, maintenance needs, and pictures.  

Title: Best Management Practices for Oil and Gas Well Site Construction (ODNR, 2013) 
State: Ohio 
Agency: Ohio Department of Natural Resources (ODNR) Division of Oil and Gas Resources 
Date: Revised June 2013 
Summary: This guide provides a basic description, purpose, construction materials, design guidelines, 
and construction guidelines for ten BMPs. The BMPs include:  

• Access roads 
• Water bars 
• Broad based dips 
• Pipe culvert  
• Access road entrance  
• Diversion ditch  
• Surface drains  
• Filter strips  
• Sediment barrier  
• Vegetative practices 

Maintenance details and drawings are included for some BMPs. The guide has a brief section on well site 
planning and proper vegetation for erosion control. The BMP guidelines are prepared for average 
conditions in Ohio and users are directed to their local Soil and Water Conservation District office for 
varying conditions.  

Title: Pennsylvania Erosion, Sediment and Stormwater Control Plan for Oil and Gas Operations 
Application, Appendix A (PADEP, 2009) 
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State: Pennsylvania 
Agency: Pennsylvania Department of Environmental Protection 
Date: Revised December 2009 
Summary: Appendix A of this PADEP guidance document includes a basic explanation of various BMPs, 
as well as the construction details such as sizing and spacing and typical details of the BMP. These BMPs 
include:  

• Cross drain culvert 
• Water bars 
• Broad based dips 
• Filter strips 
• Silt fence 
• Turnout 
• Road side ditch 
• Crowned/upslope roadway 
• Stabilized road entrance 
• Compost filter sock 
• Channels 
• Sediment traps  
• Site stabilization/vegetation 
• Erosion control blankets 

Title: West Virginia Erosion and Sediment Best Management Practice Manual (WVDEP, 2006) 
State: West Virginia 
Agency: West Virginia Department of Environmental Protection Division of Water and Waste Water 
Management 
Date: 2006 
Summary: This manual contains BMPs for all different types of construction, not specific to oil and gas.  
The manual first describes the regulatory requirements for erosion and sediment control and then 
details how to prepare a sediment control plan. Over 30 different E&SC standards and specifications are 
listed. Each BMP standard and specification includes an introduction, conditions where the practice 
applies, construction specifications, maintenance, and typical details.  
 
Title: BMP Handbook (SCDHEC, 2005) 
State: South Carolina 
Agency: South Carolina Department of Health and Environmental Control  
Date: July 2005 (sections being updated) 
Summary: The BMP Handbook provides information on numerous BMPs for construction projects. It 
also contains information on BMP usage, installation, inspection, maintenance, and design 
specifications. BMPs are divided into five different groups: Erosion Prevention, Sediment Control, Runoff 
Control and Conveyance, Low Impact Development, and Structural Water Quality. The BMP Handbook 
website contains the standard details for all the BMPs. A BMP Field Manual, which contains much of the 
information found in The BMP Handbook in a condensed form, is also available. 
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Title: Best Management Practices for Controlling Erosion, Sediment, and Pollutant Runoff from 
Construction Sites- Planning and Technical Specifications Manual for Stormwater Pollution Prevention 
Plans (KYDEP and UK, 2009a) and Kentucky Erosion Prevention and Sediment Control Field Guide 
(KYDEP and UK, 2009b) 
State: Kentucky 
Agency: University of Kentucky-Kentucky Transportation Center and Kentucky Department for 
Environmental Protection 
Date: October 2009 
Summary: Kentucky uses two documents for Erosion and Sediment Control planning—the BMP Manual 
and the Field Guide. The manual and field guide were created through a joint effort between the 
Kentucky Department for Environmental Protection and the Kentucky Transportation Center at the 
University of Kentucky. The manual explains the regulatory requirements for erosion and sediment 
control at construction sites and provides guidance on development of a stormwater pollution 
prevention plan. The BMPs included are organized in seven categories:  

• site preparation,  
• soil stabilization,  
• slope protection,  
• drainage systems controls,  
• sediment traps/basins,  
• stream and wetland protection,  
• and good housekeeping.  

 
The various BMPs in each category are compared based on their relative effectiveness, relative 
installation and maintenance costs, and pollutant removal capacity for sediment, oil/grease, nutrients, 
toxics, and waste. Each BMP has a fact sheet containing the definition and purpose of each, design 
criteria, construction specifications, inspection and maintenance, and a typical detail.  
 
The field guide contains a condensed form of the manual, with information about planning and 
operational activities. The guide is organized by BMPs starting at the top of the hill above the project 
site down to the waterway below the site. It includes the following sections:  

• preserve existing vegetation,  
• divert upland runoff around exposed soil,  
• protect soil with seed/mulch/other products,  
• use sediment barriers to trap soil in runoff,  
• protect slopes and channels from gullying,  
• protect culvert and ditch inlets and outlets,  
• stabilize drainage ditches,  
• install sediment traps and setting basins, and 
• protect stream channels, wetlands, and lakes.   

 
Title: New York State Forestry Best Management Practices for Water Quality BMP Field Guide (NYDEC, 
2011) 
State: New York 
Agency: New York Department of Environmental Conservation 
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Date: 2011 
Summary: The New York field guide contains information on various forestry BMPs. It does not include 
standard details of these BMPs, but does include suggestions, guidelines, and technical references. 
Some of the BMPs for forest roads and temporary stream crossing could be used for oil and gas 
construction.  
 
Title: Virginia’s Forestry Best Management Practices for Water Quality Field Guide (VDOF, 2009) and 
Virginia’s Forestry Best Management Practices for Water Quality Technical Guide (VDOF, 2011) 
State: Virginia 
Agency: Virginia Department of Forestry 
Date: Field Guide 6/2009, Technical Guide 03/2011 
Summary: Most of the Technical Guide contains information specific to Forestry, but Appendix A 
contains BMP specifications for 21 different BMPs, some of which are relevant to oil and gas 
development. Each BMP specification includes a definition, purpose, condition where practice applies, 
and recommended specifications. The Field Guide is a consolidated guide of the Forestry Technical 
Guide.  
 
Title: New Hampshire Best Management Practices for Erosion Control on Timber Harvesting 
Operations Handbook (NHDFL, 2014) 
State: New Hampshire 
Agency: New Hampshire Division of Forest and Lands 
Date: DRAFT 9/3/2014 
Summary: The 2004 version of this handbook was edited in 2014 and is currently in draft form. The 
handbook gives a brief background on how timber harvesting affects water quality on different types of 
waterways in New Hampshire. It includes BMPs for temporary and permanent soil stabilization, 
temporary sediment control products, and drainage structures. It also includes BMPs for stream and 
wetland crossing.   

2.2 Post-Construction Stormwater BMP Guidance 

The documents outlined above address the construction and earth-disturbing phase of land 
development. For some types of projects, the practices become permanent features designed to treat 
runoff, reduce peak flow rates and volumes, and/or remove pollutants. These types of permanent 
features can be referred to as stormwater BMPs. Many states have separate manuals for ES&C 
(construction) and stormwater (post-construction).  Some of the regional post-construction manuals 
detail BMPs that may be relevant to shale gas sites, as noted below. 

Title: West Virginia Stormwater Management & Design Guidance Manual (WVDEP, 2012) 
State: West Virginia 
Agency: WV Department of Environmental Protection 
Date: 2012 
Summary: This manual was produced as a guide for MS4 communities and other jurisdictions interested 
in stormwater management to comply with the West Virginia’s MS4 General Permit, specifically the 
requirements to reduce the volume of post-construction stormwater. The manual contains detailed 
specifications for twelve BMPs, including “better site design” practices that seek to reduce runoff 
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volumes through site planning and use of vegetated landscapes as part of an overall stormwater 
strategy. The vegetated filter strip may be relevant to oil and gas sites and is described in this manual. 
This BMP can be used for both construction and post-construction purposes. 
 
Title: Pennsylvania Stormwater Best Management Practices Manual (PADEP, 2006) 
State: Pennsylvania 
Agency: Pennsylvania Department of Environmental Protection 
Date: 2006, with more recent section updates 
Summary: This manual is a very comprehensive BMP guide, covering both structural and non-structural 
BMPs that can be used to address specific volume control guidelines and other stormwater standards.  
The manual is being incrementally updated and has a strong focus on urban/suburban land 
development, with sections addressing site design and using natural flow paths and vegetated areas.  
The manual also contains a section on vegetated filter strips and vegetated swales. 
 
In addition to those described here, many post-construction stormwater manuals for urban/suburban 
site development exist and have been updated or are currently in the process of being updated to 
incorporate more recent innovations in green infrastructure and low-impact development (e.g., 
Sanitation District #1 of Northern Kentucky, the City of Nashville, Georgia, New York, among others).  
The most relevant BMPs for oil and gas sites are vegetated practices that can be used in conjunction 
with roads, well pads, and other site features after the main construction activity is complete. Because 
this type of development changes runoff characteristics during AND after construction, post-
construction BMPs do have relevance to the energy sector. 

2.3 Research Publications  

In addition to reviewing various state guidelines and manuals for erosion and sediment control, current 
research on the performance of various BMPs was also assessed. The research papers included in this 
review were published within the last ten years to ensure that the research was relatively new in 
comparison to the manuals. All research reviewed was conducted in the United States, but it was not 
feasible to only focus on the Marcellus Shale region due to the extensive relevant research in other 
geographical areas. A variety of BMPs were searched, but current research that was applicable to shale 
gas site development was only available for a few. The selected research papers are summarized below.  

Title: Influence of Forest Roads and BMPs on Soil Erosion. (Grace and Elliot, 2011) 
Research Location: Northeast Georgia within Chattooga River Ranger District of Chattahoochee-Oconee 
National Forest  
Focus Area: Forest roads 
BMP Assessed: Hay bale barrier, sediment basin, and sediment basin with riser control 
Length of Study: 6 years 
Summary: The mean runoff reduction ratios and runoff coefficients for the road was not detected as 
significantly different for the various BMPs assessed. The outlet runoff volume from the sediment basin 
with rise control was found to be significantly less than for the other BMPs. The mean trap efficiency for 
the haybale was 97%, and the sediment basin and sediment basin with riser control had trap efficiencies 
of 94% and 99%, respectively. A large reduction in runoff was detected, meaning that a smaller buffer 
could have been used to treat the road runoff.  
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Title: Soil Erosion and Surface Water Quality Impacts of Natural Gas Development in East Texas, USA. 
(McBroom et al., 2012) 
Research Location: East Texas 
Focus Area: Oil and gas well pad sites  
BMP Assessed: Offset well pad 15 meters from stream channel, silt fence, revegetation  
Length of Study: September 2008-March 2010 
Summary: In this study, the authors compared how natural gas development differs from forest 
development in terms of soil erosion and surface water quality in shale formations in East Texas. Other 
cited studies have found that sedimentation could be reduced by as much as 93% using BMPs. Two sites 
were developed and the sedimentation rate was compared between the sites. Site 1 was constructed in 
a stream channel and the channel was relocated. Fill material was imported to level the site and to fill a 
drilling fluid reserve pit. The filled pit was seeded with ryegrass, but most did not grow, resulting in bare 
soil. Site 2 was constructed 15 meters from the stream channel and also had a drilling fluid reserve pit 
filled. A weir and flume were placed 80 meters downstream from the pad, and water level, streamflow, 
rain gauges, sedimentation, and water samplers were used to collect data.  
 
After 19 months, site 1 was found to have a 56% loss of sediment deposited in the flume and less than 
44% was moving as suspended solids. At site 2, 98% of the sediment was moving as suspended solids 
and only 2% was detected in the flume. The large amount of sediment from site 1 was due to the 
sediment moving from the fill slope directly into the channel, whereas at site 2, the riparian vegetation 
and surface cover held back the larger sediment before entering the stream. The sediment deposited in 
the flume represents more erosion and velocity coming into to the flume due to the larger particle size. 
The failed stabilization at site 1 and the lack of reseeding allowed significant amounts of soil to be 
eroded. Silt fence was used at site 1, but failed to handle the sediment load. Site 2 had growing 
vegetation and correctly sized erosion and sediment controls to allow for better sediment control. The 
difference in sediment load between site 1 and 2 can be attributed to the 15 meter riparian buffer and 
correct use of E&SC.  
 
Title: Cost Performance Index of Temporary Erosion Control Products. (McFalls, et al., 2007) 
Research Location: Texas 
Focus Area: Construction 
BMP Assessed: Rolled erosion control products (bonded fiber matrix, straw blanket, wood fiber blanket, 
straw-coconut blanket, straw incorporated, coir blanket, and curled wood fiber blanket), mulch, soil 
roughening (imprinted, sheepsfoot, trackwalked, and ripped), and compost 
Length of Study: N/A 
Summary: The literature review was performed to develop a cost-performance index (CPI) of temporary 
erosion control products for the Texas Department of Transportation Approved Products List. The CPI is 
aimed at helping users justify a product based on cost and performance. Performance testing was 
analyzed for channel and slope protection. The result of the project is a matrix of variables and 
applicable products. Variations for slope protection include duration (0-3 months: temporary, 3-12 
months: short, 12-24 months: mid, 24-36 months: long, and over 36 months and up to 54 months: 
permanent), slope, and soil type (2:1 clay, 3:1 clay, 2:1 sand, and 3:1 sand). Variations for channel 
protection include duration and shear stress (0-2, 0-4, 0-6, 0-8, 0-10, and 0-12 pounds/foot2). The 
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literature review shows that BMP performance is dependent on various factors, such as soil type and 
protection duration. These factors should be considered when selecting BMPs.  
 
Below is a graph of various slope protection products and their relative cost. The higher the price index, 
the more expensive it is relative to the other products. In the chart, natural materials are composed of 
natural fill material and composite is a mix of natural material and non-biodegradable synthetic netting. 
The mulch category represents spray-on products.  

Figure 11: Price index of slope protection products (by product type) (McFalls et al., 2007) 

 
This figure has been inserted directly from McFalls et al., 2007. The abbreviations in the chart 
correspond to the following: PS= permanent synthetic, LN=Long-term natural, LC=long-term 
composite, MN=mid-term natural, MC=mid-term composite, SN=short-term natural, SC=short-term 
composite, TN=temporary natural, TC= temporary composite, and TM= temporary mulch. 
 
The charts below depict how well the erosion controls reduce erosion on bare soils. These charts and 
graphs are only a selection of the data from the review article. Please see the paper for more 
information.  
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Table 4: Example of soil stabilization measure data from McFalls et al., 2007 

 
This figure has been inserted directly from McFalls et al., 2007, page 6. 

Table 5: Example of soil roughening techniques from McFalls et al., 2007. 

 
This figure has been inserted directly from McFalls et al., 2007, page 7. 

Table 6: Performance test results as summarized in McFalls et al., 2007 

 
This figure has been inserted directly from McFalls et al., 2007, page 8. 
 
Title: Modeling Erosion and Sediment Control Practices with RUSLE 2.0: a management approach for 
natural gas well sites in Denton County, TX USA. (Wachal et al., 2009) 
Research Location: Texas 
Focus Area: Natural gas well sites 
BMPs Assessed: Seeding, mulching, erosion blanket, silt fence, filter strip, and sediment basin 
Length of Study: N/A 
Summary: This study tested the efficiency of different BMPs using the RUSLE 2.0 model. The study area 
was located in the Barnett Shale in Denton County in north central Texas. The variables for the model 
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included soil erodibility conditions (low, moderate, high), slope steepness conditions (low, moderate, 
high), and return interval (1-year storm, 2-year, 5-year, 10-year). The study compared the model results 
to lab and field studies and found that the model seems to be the best case scenario. The model 
assumes BMPs are properly designed, installed, and maintained.  

Findings of this assessment show that vegetated filter strips are the most efficient and cost effective 
BMP for the sites located in north central TX. Seeding is the cheapest, but only meets a 70% efficiency 
ratio for low slopes with low soil erodibility. Silt fence is the next cheapest, but also does not meet a 
70% efficiency ratio for all conditions. Sediment basins performed well, but implementation costs are 
high relative to the other BMPs. Overall, the BMPs reduced sediment yield by 52-93% for all of the 
conditions tested.  

Title: Runoff Characteristics for Construction Site Erosion Control Practices. (Beighley et al., 2010) 
Research Location: San Diego, California, laboratory based 
Focus Area: Construction 
BMP Assessed: Compost erosion control blankets 
Length of Study: N/A 
Summary: “The results show that 2.5 and 5.0 centimeter thick compost erosion control blankets (CECB) 
on top of netting or an excelsior fiber blanket provided a significant reduction in runoff relative to the 
bare soil and the other BMPs due to water storage within the CECB, the mass of the CECB providing a 
strong bond between the soil surface and the bottom of the blanket reducing the potential for flowing 
water from coming in contact with the soil surface, and the netting/blank under the CECB providing 
additional friction that helps keep the CECB from sliding down slope. The results show that slope 
impacts on runoff are minimal, but that as CECB thickness increases runoff was reduced.”   

Title: Vegetation and soil quality effects from hydroseed and compost blankets used for erosion 
control in construction activities (Faucette et al., 2006) 
Research Location: Texas 
Focus Area: Construction 
BMP Assessed: Compost blanket (poultry litter/compost/mulch, biosolids compost, municipal solid 
waste compost/mulch, yard waste compost), hydroseed with filter berm, and hydroseed with silt fence 
Length of Study: 18 months  
Summary: This study found that compost blankets provided a greater vegetative cover than hydroseed 
three months after application. After one year, the vegetation cover was equal, but the hydroseed had 
more weeds. The hydroseeding also generated higher levels of phosphorus over the 18-month period, 
which may be an issue for stormwater management, although the fertilizer used in hydroseeding can 
vary. It is important to note that during the first three months of study, there was a drought, which 
could have affected the growth of hydroseed more, because water was able to be captured in the 
blankets.  

Title: Evaluation of Hydromulches as an Erosion Control Measure Using Intermediate-Scale 
Experiments. (Wilson, 2010) 
Research Location: Alabama, Laboratory 
Focus Area: Construction 
BMP Assessed: Hydromulch (HydroStraw®BFM, GeoSkin®, Excel®Fibermulch II, and HydraCX2®), crimped 
straw, tackified straw, bare soil 
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Length of Study: Simulated rainfall: four 15 minute rainfall events with 15 minute breaks in between 
Summary: In this study, the researchers analyzed the performance of four hydromulch practices 
(HydroStraw®BFM, GeoSkin®, Excel®Fibermulch II, and HydraCX2®) and compared it to the performance 
of crimped straw, tackified straw, and bare soil. Turbidity levels and soil loss after simulated rainfall was 
recorded and the reductions are shown below in Figure 12. “According to experimental results, it was 
observed that there were no statistical differences in performance from an erosion control perspective 
between HydroStraw®BFM, straw, tackified, and HydraCX2®, which all have potential to be effective 
erosion control practices.” 

Figure 12: Results of an evaluation of hydromulches in Wilson, 2010 

 

This figure has been inserted directly from Wilson, 2010, page 114. 

2.4 Summary 

Based on the needs assessment and survey (see Section 1), the majority of oil and gas stakeholders 
within the SRB rely on PADEP guidance (e.g., Erosion and Sediment Control Manual), industry standards, 
CDGRS materials, or company policies. Only 20% of respondents indicated that they utilize internet 
research or other resources. The resources that are utilized contain comprehensive guidance and 
specifications, and may indeed be the regulatory standards for many sites. One observation from this 
literature review is that the available resources are voluminous and very detailed, as they must be for 
project implementation purposes. However, it may be difficult for various stakeholders to discern the 
best practices or combination of practices that would be the most effective for a given application. In 
this context, “effective” is subjective, but can imply optimizing across various factors, including 
effectiveness for sediment/pollutant control, maintenance ease or difficulty, ability to protect sensitive 
on-site features, initial and ongoing costs, and ability to be converted from E&SC to a post-construction 
practice.   

Pipelines and other linear land disturbances present another unique context in that practices must be 
able to be deployed in remote settings where the land disturbance progresses fairly quickly across 
slopes, streams, and other sensitive areas. Practices used in these settings must be very mobile, 
relatively fast to deploy, and involve a very understandable inspection and maintenance regime. A 
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significant amount of trial and error is involved in this type of work, so it seems that lessons learned 
should be compiled and further research conducted on the best approaches.    

Another lesson from the literature review is that it is clear that sufficient, currently conducted research 
that compares the performance of various E&SC practices does not exist. This could be due to the 
difficultly of creating a controlled research experiment for practices that are used in variable situations. 
From the limited research papers on this topic, it seems that there is a general consensus that practice 
performance varies greatly depending on the site characteristics and climate. For example, and as would 
be expected, erosion control matting and blanket performance differs when used on various slope and 
soil composition combinations. Research is also very limited on the cost benefit ratio of E&SC practices 
and how they perform relative to each other.  

The good news is that there is some relevant research and that the existing resources and specifications 
are fairly robust and detailed. The chief recommendations from this literature review are: 

1. stakeholders work together to continue to refine and customize these resources for unique 
oil and gas infrastructure development conditions, and  

2. researchers continue to explore the overall issues of water quality performance and cost-
effectiveness. 
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3. BMP FACT SHEETS 
The following fact sheets constitute the third section of the Marcellus Shale Gas Sediment Control 
Project Technical Memorandum. The first two sections include the needs assessment/survey and 
literature review, respectively. 

Through the process of assembling the literature review, the various BMPs from different sources were 
organized into a matrix. This categorization was done for the purpose of making sense of the available 
BMPs that could be used for erosion and sediment control at shale gas sites. The BMPs were grouped 
into six categories:  

1. Erosion and sediment control site planning,    
2. Erosion prevention and soil stabilization,  
3. Conveyance and diversion measures, 
4. Sediment barriers and filters,  
5. Stream protection, and  
6. Sediment traps/basins and dewatering. 

The following fact sheets are intended to be concise overviews of each of these categories so that 
stakeholders can gain a basic understanding and also reference more detailed design guidelines and 
specifications, as necessary. As such, these fact sheets are intended for educational purposes for various 
stakeholders involved with Marcellus shale gas development sites, and not as design specifications unto 
themselves. In addition, it is not the intention of the fact sheets to cover each and every BMP or practice 
(such as those covered in the PADEP Environmental Protection Erosion and Sediment Control Manual).  
Through the survey and literature review, these categories of BMPs were deemed to be the most 
relevant to Marcellus shale land disturbance sites. Some of the BMPs are commonly used at oil and gas 
sites, while others may be used infrequently, but could be relevant for Marcellus sites and, thus, 
potentially overlooked or underutilized.   

Each of the fact sheets contains the following sections: 

• Description of the practice category 
• Application for Construction and Post-Construction phases of a project 
• Types of Oil and Gas Infrastructure where the category may be most relevant 
• A table highlighting the Individual BMPs Within the Category, Photos, Use & Benefits, and 

Application & Installation tips 
• Key Points for Installation and Maintenance for the overall category 
• Notes on current Use at Oil and Gas Infrastructure based on the needs assessment/survey 
• Recommended Resources for further exploration and more detailed information 
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3.1 Fact Sheet #1 – Erosion & Sediment Control Site Planning 

Description   
Impacts to surface waters due to erosion and sedimentation resulting from construction projects should be avoided or minimized as much as possible. This can 
be achieved through thorough planning prior to construction. Earth disturbance activities should be planned and implemented in a manner that will minimize 
the extent and duration of earth disturbance, maximize protection of existing drainage features and vegetation, minimize soil compaction, and prevent or 
minimize the generation of increased stormwater runoff. In Pennsylvania, Erosion and Sedimentation (E&S) Plans are required (Pennsylvania Code Title 25 
Chapter 102.4 (b)) for earth disturbance activities covering 5,000 square feet or more, projects that require E&S plans under other regulations, or for activities 
that have the potential to discharge to a water classified as a High Quality or Exceptional Value water (Pennsylvania Code Title 25 Chapter 93).  
 
Pre-Construction  
In order to minimize erosion and sedimentation impacts, the planning process must be completed prior to beginning any construction activities. The plan will 
describe practices to be implemented during construction as well as maintenance activities that must occur following completion of earth disturbance and 
implementation of practices.  In some cases, temporary E&S practices will be converted to permanent site BMPs, and the plan should outline a detailed 
conversion process.  
 
Types of Oil and Gas Infrastructure Where Planning is Necessary 

• Pipelines 
• Roads 
• Well pads 

 
The table below describes information that should be considered to avoid or minimize impacts to surface waters when planning a project involving earth 
disturbance. Details of E&S Plans required under Pennsylvania state law can be found here: http://www.pacode.com/secure/data/025/025toc.html.   
 
Figure 13 at the end of this fact sheet illustrates a conceptual approach to site planning for oil and gas infrastructure.  The intent of the figure is to show how to 
integrate the various components in the table, but not to specify a hard-and-fast approach to site planning, as this will depend on site-by-site conditions.    

  

http://www.pacode.com/secure/data/025/025toc.html
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Planning task Considerations Notes 

Site Characteristics 
and Natural 
Resources Inventory 

The existing topographic features—slope and 
surface water flow paths, for example—of 
the site and the immediate surrounding area 
should be assessed and documented in the 
E&S plan. Characterization of the types, 
depth, slope, locations, and limitations of the 
soils should be used to plan earth disturbance 
activities that will minimize or avoid impacts. 
Locations of all surface waters should be 
documented and site plans should be 
designed to minimize impacts to the extent 
possible. 

Some regional stormwater design manuals 
include a process for a “natural resources 
inventory” prior to site development. This 
concept can be relevant for both construction 
and post-construction phases of a project, 
and includes a more thorough assessment of 
natural resources on a site as a guide for 
where site disturbance/development should 
take place or be avoided. See, for instance, 
the West Virginia Stormwater Management 
& Design Guidance Manual, Section 4.1. 

Basic E&S plans should include a map depicting the following site characteristics: 

• topographic contours 
• location of streams, ponds, and wetlands  
• location of each soil type present 
• location of naturally occurring geologic features and potential soil 

contaminants 
• areas of existing riparian buffers or areas where buffers will be developed 
 
Similarly, the aforementioned West Virginia Stormwater Manual includes the 
following as a checklist for a Natural Resources Inventory: 

• Soils: conducive to infiltration and/or most susceptible to erosion or instability 
• Slopes: greater than 15% and greater than 25% 
• Streams and drainage patterns 
• Floodplains 
• Probable wetlands 
• Vegetation: forests, sensitive habitat areas 
• Special natural resource areas, such as cold-water stream habitats, viewsheds, 

groundwater recharge or drinking water source protection areas 
• Degraded areas that could be restored as part of an overall stormwater/site 

plan strategy 
• Evidence of past mining activities that may affect surface water and 

groundwater interactions 
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Planning task Considerations Notes 

Tree inventory Tree inventory and protection is an important 
subset of the Natural Resources Inventory 
described above. 

Trees offer benefits to E&S prevention and 
increase the post-construction value of a 
property, but they can also be damaged 
during construction activities or pose a 
hazard on construction sites. All trees within 
a proposed construction site must be 
evaluated during the planning phase.  

Trees must be evaluated for species, size, forest structure, and location with 
respect to site characteristics such as slope and soil type. 

To preserve as many trees as possible, the following considerations should be 
made:  

• alternative site plans to minimize construction impacts to suitable trees 
• alternative construction techniques 
• options for re-locating trees 

Requirements for healthy trees—soil texture for example—should be considered 
and incorporated into site plans. Tree protection zones, a fenced area around a 
tree that will not be disturbed by construction work, should be established where 
necessary. 

Surface water 
protection 

Methods that will minimize or avoid impacts 
to surface waters should be considered when 
planning a construction project. 

Stream crossings should be avoided (or the 
number of crossings minimized) wherever 
possible due to the potential for stream 
water quality degradation, flooding, and 
safety hazards. Alternate routes to work 
areas should be considered before planning 
the installation of a temporary stream 
crossing. This can often represent a trade-off 
between the length/disturbed area of access 
routes versus the number of stream crossings 
needed. Sound professional judgment is 
needed to ensure the best plan. 

Examples of practices that will lead to minimization and avoidance of surface 
water impacts are listed below. 

• Work should be scheduled for low flow seasons. 
• Baseflows for minor stream channels are to be diverted wherever possible. 
• All disturbed areas within the channel must be stabilized prior to returning 

base flow to the portion of the channel affected by the earthwork. 
• In-channel excavations should be done from the top of the bank wherever 

possible. Temporary stream crossings may be used if this is not possible. 
• Excavated channel materials that will be used as backfill should be placed 

in a temporary stockpile located outside the channel floodway, with a 
sediment barrier installed between the storage pile and the stream 
channel. 

Any water pumped from excavated areas must be filtered prior to discharge to 
surface waters. (See Fact Sheet #6—Sediment Traps and Basins and Dewatering). 
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Planning task Considerations Notes 

Past, present, and 
proposed land uses 

All past, present, and proposed land uses, 
along with the proposed alterations to the 
project site, should be investigated and 
incorporated into construction planning 
documents. 

 

Past and present land uses may reveal areas that should be avoided due to the 
potential for release of contaminants or a history of instability leading to erosion 
and sedimentation issues. 

Future land uses will help determine E&SC practices that are likely to remain intact 
given the intended use of the site following disturbance. For example, areas that 
will be highly trafficked are not ideal for vegetative practices. (See Fact Sheet #2—
Erosion Prevention and Soil Stabilization) 

Expected 
disturbance and 
water impacts 

The volume and rate of runoff from the 
project site and its upstream watershed area 
must be calculated and utilized to determine 
which practices will be sufficient to minimize 
impacts to streams.   

The proximity of the project site to 
waterways classified as High Quality or of 
Exceptional Value by the State must also be 
evaluated.  

The maximum surface area draining to all E&SC practices and expected flow rate 
under normal and high flow events should be calculated to ensure that the 
planned practices are sufficient to avoid impacts to waterways. Methods to 
calculate runoff are described in Chapter 5 of the PADEP Erosion and Sediment 
Control manual and Chapter 8 of the Pennsylvania Stormwater Best Management 
Practices Manual. Consider employing “clean-water diversions for upgradient 
and/or off-site runoff from undisturbed areas as a means to reduce the volume 
and rate of runoff that must be treated by on-site practices.” (See Fact Sheet #3—
Conveyance and Diversion Measures.) 

All streams in Pennsylvania are classified based on their designated and existing 
water uses and water quality criteria. These designations must be upheld.  
Therefore, some waterways may require more stringent E&SC practices to avoid 
impacts. 
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Planning task Considerations Notes 

Timing of 
construction and 
E&SC practice 
implementation 

When planning a construction process, the 
sequence and location of construction 
activities and implementation of each E&SC 
practice must be carefully outlined. All 
practices must be in place and fully functional 
prior to any upgradient earth disturbance. 

In some instances, impacts may be avoided 
simply by planning construction projects for 
seasons with low precipitation. 

Many practices require time to become fully established and able to function 
properly. 

The season of earth disturbance in relation to the growing season for projects 
where vegetated practices (riparian buffers, vegetative stabilization) will be 
utilized for E&SC must be considered and incorporated into plans (see Fact Sheet 
#2—Erosion Prevention and Soil Stabilization). In some cases, temporary measures 
(e.g., blankets, matting, and mulch) may be needed during the non-growing season 
to stabilize land surfaces until vegetation can be established. 

Many practices require routine maintenance following construction; this must be 
incorporated into the planning process.  

Details and 
specifications 

 

The planning process should include creation 
of detailed site drawings and maps, 
supporting calculations, and measurements. 

Design specifications for all practices should be evaluated to ensure that each 
practice is sufficient for its intended purpose.  

Maintenance  E&SC plans should include a maintenance 
program that provides for the operation and 
maintenance of practices on a weekly basis 
and after a stormwater event. 

The maintenance program should include a schedule of maintenance 
requirements for proper function of each practice. Personnel who will perform the 
routine maintenance and necessary repairs to or replacements of practices should 
be designated.  

 

Waste management Procedures that ensure proper recycling or 
disposal of materials from the site should be 
incorporated into the plan to ensure that 
waste generated on site does not become a 
contaminant. 

Construction wastes include, but are not limited to, excess soil materials, building 
materials, concrete wash water, sanitary wastes, and construction vehicle fluids. If 
waste materials are to be stored onsite temporarily or generated by use or 
maintenance of construction equipment, proper practices must be put in place to 
ensure that they do not contribute to contamination of surface waters. 
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Planning task Considerations Notes 

Stabilized road 
entrance 

Site planning should include this type of 
temporary entrance where all vehicles will 
enter and exit a construction site. It is 
stabilized with stone to reduce mud, dirt, and 
rock transported off site. On some sites, it is 
used in conjunction with a wash rack.   

Stabilized entrances decrease the amount of 
sediment being tracked outside of the 
construction area.  

These entrances consist of geotextile under the stone so rock does not get buried. 
The designer should make sure the end of the entrance meets the street and is not 
too narrow to allow for vehicles to turn into the entrance.  

Maintenance requires checking for sedimentation periodically. After use, remove 
stones, regrade, and stabilize.  

 

Additional detail on the following practice can be found on the fact sheets listed below: 

Streamside management: Please see Fact Sheet #5—Stream Protection. 

 
Resources for Further Information 

• PADEP ESC Manual (PADEP, 2012) 
o Chapter 1: Required Erosion and Sedimentation Plan Content 
o Chapter 3: Site Access 
o Appendix I: “A Guide to Preserving Trees in Development Projects” by William Elmendorf of the Pennsylvania State University (1999) 
o http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

• Center for Dirt and Gravel Roads Studies – Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads manual (Bloser et al., 2012) 
o Chapter 7 Vegetation 
o http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf 

• The Pennsylvania Code 
o Title 25 Environmental Protection, Chapter 95 Water Quality Standards 
o Title 25 Environmental Protection, Chapter 102 Erosion and Sediment Control 
o http://www.pacode.com/secure/data/025/025toc.html  

• West Virginia Stormwater Management & Design Guidance Manual (WVDEP, 2012) 
o 4.1. “Self-Crediting” Better Site Design Practices 
o http://www.dep.wv.gov/WWE/Programs/stormwater/MS4/Pages/StormwaterManagementDesignandGuidanceManual.aspx 

• West Virginia Erosion and Sediment Best Management Practice Manual (WVDEP, 2006) 
o Chapter 2: How to Prepare a Sediment Control Plan 
o https://apps.dep.wv.gov/dwwm/stormwater/BMP/index.html 

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf
http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf
http://www.pacode.com/secure/data/025/025toc.html
http://www.dep.wv.gov/WWE/Programs/stormwater/MS4/Pages/StormwaterManagementDesignandGuidanceManual.aspx
https://apps.dep.wv.gov/dwwm/stormwater/BMP/index.html
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• West Virginia Sediment Control Field Manual (WVDEP, 2004) 
o Section I: Planning 
o http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf 

• Ohio Best Management Practices for Oil and Gas Well Site Construction (ODNR, 2013) 
o Planning Well Sites section 
o https://oilandgas.ohiodnr.gov/portals/oilgas/pdf/BMP_OIL_GAS_WELL_SITE_CONST_2013.pdf 

• Kentucky Best Management Practices for Controlling Erosion, Sediment, and Pollutant Runoff from Construction Sites- Planning and Technical 
Specifications Manual for Stormwater Pollution Prevention Plans (KYDEP and UK, 2009a)  

o Chapter 3: Developing a Stormwater Pollution Prevention Plan 
o Appendix A: Example Stormwater Pollution Prevention Plan for a Construction Project in Kentucky 
o http://dep.ky.gov/formslibrary/Documents/09BMPManual_Final.pdf 

• Kentucky Erosion Prevention and Sediment Control Field Guide (KYDEP and UK, 2009b) 
o Chapter 1: Pre-Construction Planning 
o http://www.kutc.ku.edu/pdffiles/esc_guide.pdf 

 
 
 
  

https://oilandgas.ohiodnr.gov/portals/oilgas/pdf/BMP_OIL_GAS_WELL_SITE_CONST_2013.pdf
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Figure 13: Conceptual approach to integrate the various components of site planning listed in the table.   

 
This sketch is for illustrative purposes only and does not specify particular practices for any given site. 
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3.2 Fact Sheet #2—Erosion Prevention and Soil Stabilization 

Description   
Erosion prevention and soil stabilization methods reduce erosion of the exposed soil by protecting disturbed soil with vegetation or other materials. These 
methods are used in all land-disturbing activities (e.g., land development, forestry, mining, and infrastructure) as a necessary element to reduce the impacts of 
disturbed soil and also to stabilize disturbed areas once they have reached their final contours. 
 
Construction and Post-Construction 
These techniques are largely used during the construction phase. Permanent stabilization with vegetation is a critical bridge between construction and post-
construction. The post-construction period largely requires vegetation to be maintained and kept in a healthy condition. 
 
Types of Oil and Gas Infrastructure Where Practice Can Be Used 

• Pipelines 
• Pads 
• Bank slopes along roads 

 
The practices outlined in the table below are usually used in combination with each other and other practices, depending on site conditions, in order to properly 
implement erosion prevention and soil stabilization. 
 
Typical BMPs Photo Use and Benefits Application and Installation 

Surface 
roughening 

 
http://unix.eng.ua.edu/~rpitt/Class/Erosioncontrol/
Module5/Module5.htm 

This is a land surface treatment 
that is often preliminary to 
application of seed, mulch, erosion 
control blankets, etc. It provides a 
rough soil surface with horizontal 
depressions for the purpose of 
reducing runoff velocity, increasing 
infiltration, aiding the 
establishment of vegetation, and 
reduction erosion. 

Types of surface roughening include stair step grading, 
grooving slopes, and tracking slopes. 

Should be applied to slopes that are 3H:1V or steeper (3 
horizontal feet for every 1 vertical foot). 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPbku-GT48gCFcxwPgodumwN4Q&url=http://unix.eng.ua.edu/%7Erpitt/Class/Erosioncontrol/Module5/Module5.htm&psig=AFQjCNFwl3FlE5JeLxgm69UZtb-WKxDzaw&ust=1446052544911829
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Typical BMPs Photo Use and Benefits Application and Installation 

Vegetation 
(temporary and 
permanent) 

 
http://epg.modot.mo.gov/index.php?title=Category:
806_Pollution,_Erosion_and_Sediment_Control 

Stabilize the soil by planting annual 
(temporary) or perennial 
(permanent) seed mixtures that 
are appropriate for site conditions.  
Hydroseeding can be used to apply 
the seed mixture as soon as soil 
preparation is complete. 

This is the most critical erosion prevention method for 
disturbed soils.  

Graded or disturbed areas that will be disturbed again within 
several weeks can be seeded with annuals (temporary 
vegetation). Permanent vegetation (perennial seeds or 
hydroseeding) should be planted for permanent stabilization.   

Adequate fertilization and watering is needed until the 
vegetation is well established. Time of year is critical, as 
germination for certain species is season-dependent, and it 
may be very difficult to get adequate stabilization during the 
winter. Achieving good stabilization prior to the winter will 
help with erosion vulnerability.  

Mulching 

 
http://www.lsuagcenter.com/en/communications/publications/agma
g/Archive/2011/Fall/Using-Composted-Mulch-for-Highway-
Embankment-Erosion-Control.htm 

Straw, hay, wood chips, or 
hydromulch applied over seeded 
areas to absorb rainfall impact, 
increase the rate of infiltration, 
reduce soil moisture loss due to 
evaporation, moderate soil 
temperatures, provide a suitable 
environment for germination, and 
protect seedlings from intense 
sunlight. 

Use in conjunction with seeding. Can be used as a temporary 
stabilization of some disturbed areas in non-germinating 
seasons, such as in the winter. Use mulch cover until 
vegetation can be established in the late winter or spring.   

Mulch should be anchored or tackified immediately after 
application, and may have to be replaced or supplemented 
after heavy rainfall.   

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNTBjOKj48gCFUQ9PgodLtEPgA&url=http://epg.modot.mo.gov/index.php?title=Category:806_Pollution,_Erosion_and_Sediment_Control&bvm=bv.105841590,d.cWw&psig=AFQjCNF36-MJFrIosi6dOqWr3ZPU1drmLQ&ust=1446056819138423
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKfriO6b48gCFYNwPgodTn8Hbg&url=http://www.lsuagcenter.com/en/communications/publications/agmag/Archive/2011/Fall/Using-Composted-Mulch-for-Highway-Embankment-Erosion-Control.htm&psig=AFQjCNHvlFOR71QC_39KgfYdTvDSM82oqg&ust=1446054717108327
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Typical BMPs Photo Use and Benefits Application and Installation 

Rolled erosion 
control products 

 
http://wcdpa.com/tech-services/erosion-sediment-
control/         

Prefabricated blankets, matting, 
and/or netting made from natural 
or synthetic materials, such as coir, 
jute, straw, hay, wood fibers, 
nylon, or PVC protect the soil until 
vegetation is established. 

These practices can help hold soil 
particles in place, retain soil 
moisture, and promote seed 
germination. 

These products are recommended on all slopes that are 3H:1V 
or steeper and especially within 50 feet of surface water. 

Installation is critical for rolled erosion control products, as 
improper contact with the soil, and lack of keying in edges and 
stapling often leads to failure. 

They must be in contact with the soil to prevent water flowing 
between the blanket and the soil. 

Polyacrylamides 
(PAMs) 

http://stoperosionnow.org/IUM/standards/urbst89
3.html 

Non-toxic organic polymers used 
as a soil stabilizer that can be 
applied directly to soil or to 
erosion control matting. PAMs can 
be used to enhance the 
performance of other erosion 
control and stabilization practices 
by promoting the settling to soil 
particles.  

PAMs are recommended for areas where timely establishment 
of a vegetative cover is essential or expected to be difficult 
(e.g., non-germinating season), wherever soils have high clay 
content, or where the vegetative cover is inadequate to 
provide protection from erosion. 

PAMs must be anionic. Cationic PAM is highly toxic to aquatic 
life. Follow manufacturer instructions when applying PAMs. 

 

 
 
Key Points for Installation and Maintenance 

• All stabilization measures must be maintained. Lack of maintenance is a key point highlighted by the SRBC survey (Section 1). 
• Stabilization measures and seeding are ideally applied during clear weather with no rain forecast for several days. 
• Steeper slopes may require additional stabilization methods, such as temporary slope drains, benching or terracing, etc. (See the Fact Sheet #3—

Conveyance and Diversion Measures). 
 

http://wcdpa.com/?attachment_id=2668
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Use for Oil and Gas Infrastructure 
Rolled erosion control products and temporary/permanent seeding are currently the most widely used, according to the SRBC survey (Section 1). PAMs are not 
currently in common use in the industry, but could enhance the performance of erosion prevention and stabilization if environmental concerns and cost issues 
can be resolved. It may be a worthwhile practice to explore for pipeline construction that can disturb steep terrain and linear corridors where access and 
ongoing maintenance can be difficult.  
 
Resources for Further Information 

• PADEP E&SC Manual (PADEP, 2009) 
o Chapter 11 Stabilization Methods and Standards 
o http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

• CDGRS – Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads manual (Bloser et al., 2012) 
o Chapter 7 Vegetation 
o http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf 

• The Pennsylvania Code 
o Title 25 Environmental Protection, Chapter 102 Erosion and Sediment Control 
o http://www.pacode.com/secure/data/025/025toc.html  

• West Virginia Erosion and Sediment Control Field Manual (WVDEP, 2006) 
o Section II: Construction 
o Section IV: Revegetation 
o Section V: Maintenance 
o http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf  

• US Army Corp of Engineers, Little Rock District – Sediment and Erosion Control Guidelines for Pipeline Projects (USACE, ND) 
o http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf  

• Selected research: 
o Grace, J. Evaluation of erosion control techniques on forest roads. American Society of Agricultural Engineers. 1998: 41, 2: 383-391. (Grace, 

1998) 
o Grace, J. Sediment production and runoff from forest road sideslopes. ASAE Annual International Meeting. 1997. (Grace, 1997) 
o Harrison, B. Erosion from a cross country gas pipeline in the central Appalachians. 2011. Theses. Paper 737. (Harrison, 2011) 

  

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf
http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf
http://www.pacode.com/secure/data/025/025toc.html
http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf
http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf
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3.3 Fact Sheet #3—Conveyance and Diversion Measures 

Description   
This category has three basic functions: 

1. DIVERT clean water around the site OR divert site runoff in a stable fashion to a place where it can be filtered, treated, and safely released. 
2. CONVEY water in a non-erosive fashion to a downstream filter, trap, basin, or other treatment structure. 
3. DE-CONCENTRATE runoff by using a more natural approach so that runoff is safely spread out across a vegetated area. This also includes not artificially 

concentrating water in the first place where small amounts of sheetflow can be spread out. 
 
These three functions work in concert to reduce erosion and move water around or through a site. The functions are complementary to other practices, such as 
sediment traps and basins or other perimeter controls, where the runoff can be captured, filtered, treated, and released in a stable fashion. 
 
Construction and Post-Construction 
Diversions are largely a construction phase practice, and are removed once a site is stabilized with vegetation (see Fact Sheet #2—Erosion Prevention and Soil 
Stabilization). Conveyance and de-concentration can be used in the construction and/or post-construction phases. However, practices used for construction 
need to have sediment cleaned out and structures repaired before becoming effective post-construction measures. Level spreaders and filter strips can be 
effective post-construction measures where sheetflow runoff conditions can be created and maintained.  
 
Types of Oil and Gas Infrastructure Where Practice Can Be Used 

• Pipelines 
• Pads 
• Bank slopes along roads 

 
The practices outlined in the table below are usually used in combination with each other and other practices, depending on site conditions, in order to properly 
implement conveyance and diversion functions. 
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1. DIVERT WATER AROUND OR WITHIN THE SITE 

Purpose: Divert clean water around the site OR divert site runoff in a stable fashion to a place where it can be filtered, treated, safely released 

Typical BMPs Photo Use and Benefits Application and Installation 

Diversion berms 
and channels 

 

 

Diversions are useful for: 

• Moving “clean” (off-site) water 
around a disturbed area so that onsite 
treatment practices do not have to 
manage this extra amount of water 
(top photo). 

• Moving “dirty” (onsite) water along a 
perimeter and directing it to a 
sediment trapping, filtering, or settling 
facility prior to release from the site 
(bottom photo). 
 

Both practices are critical for managing 
runoff from a construction site and for 
making best use of sediment barriers, 
traps, filters, basins, etc. 

Diversions can be channels or berms, depending on the 
upslope drainage area, flow rates, longitudinal slopes, 
soils, and other factors. The Pennsylvania Erosion and 
Sediment Pollution Control Program Manual includes 
design criteria for both types. Channels in particular 
require analysis of the type of lining that is needed so 
that flow within the channel is non-erosive. 

Berms should be compacted and vegetated. 

Maintenance of these features during the construction 
phase can be tricky because daily construction traffic 
may need to cross the channels or berms, erosion along 
the flow path may occur after heavy storms, and the 
water that is conveyed must be captured and treated 
by other practices.    
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Typical BMPs Photo Use and Benefits Application and Installation 

Temporary slope 
drain  

 

Diversion berms can also be used at the 
top of constructed slopes to divert water 
to temporary slope drains. In general, the 
diversion berm and slope drains allow 
water to safely convey down the slope 
while permanent stabilization is 
established. 

The slope drain/pipe consists of flexible 
conduits for conveying runoff down 
existing or constructed steep slopes. 

There are other forms of slope protection, 
including matting/textile, rolled erosion 
control products, vegetation, silt fence, 
and silt/filter socks. See the Fact Sheet 
#2—Erosion Prevention and Soil 
Stabilization and Fact Sheet #6—Sediment 
Traps and Basins and Dewatering for more 
information. 

 

The maximum drainage area to a slope drain is five 
acres. When slope drains are used to convey runoff 
from disturbed areas, they should discharge to a 
sediment basin, trap, or collector channel. The end of a 
discharging pipe leading to a collector channel should 
be placed to facilitate flow in the channel and located 
to avoid obstructing flow from any upgradient section 
of the channel. Make sure that all connections are 
watertight and secure the pipe to the slope with stakes. 

Inspect the device on a weekly basis and after each 
runoff event. Remove any accumulated sediment from 
the entrance, along with repairing or replacing any 
damaged pipe/drain. A frequent source of failure is at 
the top of the slope when water by-passes the slope 
drain because the diversion berm does not funnel 
water into the pipe opening. 
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2. CONVEY WATER WITHIN THE SITE 

Purpose: Convey water in a non-erosive fashion to a downstream filter, trap, basin, or other treatment 

Typical BMPs Photo Use and Benefits Application and Installation 

Rip-Rap or other 
conveyance 

 
 

 

Conveyances are not a sediment 
treatment method, per se, but are 
essential for conveying construction 
runoff to sediment trapping devices AND 
at the discharge point of these devices to 
a stable downstream channel (more 
information above in the Diversion berms 
and channels row). 

Conveyances are also essential for post-
construction stormwater in much the 
same way. They convey runoff to other 
post-construction BMPs used for capture, 
settling, filtering etc, and also at the 
discharge point of these practices. 

 

 

 

One of the chief design issues with conveyances is the 
type of channel lining that is used to convey runoff in a 
non-erosive fashion, and this lining may be different for 
construction and post-construction runoff. Linings can 
range from vegetation, vegetation and matting/fabric, 
or rip-rap.  

Very often, conveyances need sediment removal, 
repair, and sometimes rebuilding when the 
construction phase is complete if they are also to be 
used for post-construction stormwater. 

Maintenance is essential for proper functioning, and 
also involves removing sediment and repairing areas of 
erosion in the conveyance itself and where the 
conveyance meets the surrounding soil.   



49 

 

 

Typical BMPs Photo Use and Benefits Application and Installation 

Check Dam 

 

 

 

Check dams can be used in concert with 
conveyance channels, and are used most 
often as a temporary measure for the 
construction phase (top and middle 
photos at left), but can also be used for 
post-construction channels (bottom photo 
at left). 

The purpose of check dams is to slow the 
velocity of water down a conveyance 
system. Check dams should NOT be used 
as a substitute for sediment trapping 
devices, such as sediment traps and 
basins. 

 

 

 

As temporary structures, check dams can be 
constructed out of rip-rap and filter stone (top photo), 
synthetic, pre-fabricated materials (middle photo), or 
other materials. Permanent or post-construction check 
dams can be built of rock, timber, stone, or other 
materials (bottom photo).   

Check dams used for construction are perhaps one of 
the highest maintenance practices. Often, they are not 
installed properly, with a lower, level weir in the middle 
of the check dam, and water tends to cut a channel 
where the check dams meet the side of the channel.  
Also, check dams quickly accumulate sediment at an 
active construction site, so must be cleaned out on a 
periodic basis.   

As noted to the left, check dams are often used as an 
expedient replacement for other sediment trapping 
devices, but this is a misapplication, as they generally 
do not have the necessary storage, and are only a 
component of the conveyance system. 
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3. DE-CONCENTRATE OR SPREAD OUT WATER 

Purpose: Use a more natural approach so that runoff is NOT concentrated and instead can be spread out across a vegetated area. 

Typical BMPs Photo Use and Benefits Application and Installation 

Level Spreader 

 

Level spreaders are intended to convert 
concentrated (pipe) flow into sheetflow.  
They are most useful as a post-
construction technique to take runoff 
from small areas of impervious cover or 
developed land and release it as 
sheetflow to a non-disturbed buffer area 
or vegetated filter strip (see below).  
However, they may potentially be used 
during construction to release water from 
a clean-water diversion (see above). They 
are NOT intended as sediment trapping 
devices.    

Strategic use of level spreaders would 
allow for a stormwater design that 
preserves natural areas to avoid excessive 
clearing and grading to build other types 
of conveyance and treatment systems. 

Level spreaders have been used for years in certain 
areas, but tend not to have a good track record of 
performance due to construction and maintenance 
issues. The key construction issues are ensuring the 
level spreader lip is completely level, constructed of 
durable materials (such as cast-in-place concrete), and 
keyed into side slopes to prevent short-circuiting 
around the edges. The condition of soil and vegetation 
downslope of the level spreader is another key 
consideration.   

An important maintenance task is sediment and debris 
removal from behind the level spreader lip (in the 
“plunge pool”) so that water does not concentrate or 
by-pass. It is also important to check for formation of 
rills and gullies if water is re-concentrating below the 
level spreader.   

Appendix G of the Pennsylvania Erosion and Sediment 
Pollution Control Program Manual provides a detailed 
review of level spreader applications, design and sizing, 
installation, and maintenance issues. Note that there 
may be legal concerns if a level spreader discharges 
onto adjacent property – see Appendix G for more 
information.  
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Typical BMPs Photo Use and Benefits Application and Installation 

Vegetated Filter 
Strip 

 

 

Photo: R. Winston; BAE Stormwater 
Engineering Group, NCSU 
 

 

Vegetated filter strips are often used in 
conjunction with level spreaders.  
Whereas the level spreader converts 
concentrated flow from small drainage 
areas to sheetflow, the filter strip absorbs 
and filters the runoff. As can be seen in 
the photo, this combination can be an 
effective post-construction method to 
“pre-treat” the water before it enters an 
undisturbed buffer zone or riparian area.   

In some cases, vegetated filter strips can 
be used during construction for small 
disturbed areas when a “low-tech” 
approach is desired; however, care must 
be taken that the practice does not 
become overwhelmed with flow and 
sediment and contributes to downstream 
problems.   

Wachal et al. (2009) modelling results 
from Texas indicate that vegetated filter 
strips can be a cost-effective practice at 
some gas well sites. 

Design guidelines prescribe dimensions, slope, soil 
amendments, and vegetation. Installation should take 
place once the contributing drainage area is stabilized 
after the construction phase.    

A new generation of design standards associated with 
level spreaders and filter strips promises to improve 
design, installation, and overall performance. Some 
good examples are the West Virginia Stormwater 
Management & Design Guidance Manual (WVDEP, 
2012) and the Virginia Stormwater BMP Clearinghouse 
(VADEQ, 2013) (both referenced below).  

Photo Credits: Guam Erosion and Sediment Control Training, 2012, Horsley Witten Group, CWP, NOAA; Chesapeake Bay Stormwater Training Partnership, Sheetflow to Vegetated Filter Strips and 
Conserved Open Space, Webcast (2015) 

 
 

Level Spreader 
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Key Points for Installation and Maintenance 
• All of the techniques outlined in this fact sheet are intended to divert, redirect, slow down, or dissipate runoff from construction and/or post-

construction conditions. As such, proper application depends heavily on good design, ensuring fairly precise elevations in the field, and routine 
inspection and maintenance. 

• None of these measures are meant to be sediment trapping devices. They are part of the conveyance system so that water can be moved to properly-
designed sediment trapping devices OR to be released in a safe manner to downslope vegetated areas. 

 
Use for Oil and Gas Infrastructure 
Results of the SRBC Survey (Section 1) indicate that some of these practices may not be in widespread use for oil and gas sites. Other comments suggested that 
erosion control and stormwater designs could do a better job of not creating unnecessary land disturbance in order to construct conveyance and treatment 
systems. In some cases, it may be that existing, stable forested land is disturbed or cleared where an alternative approach may allow for the conservation of 
these areas. These are important issues. However, it is important to note that the practices outlined in this fact sheet are not a panacea for this concern, and the 
proper site conditions need to exist for the practices to be applied successfully. Given that, there may be more opportunities at oil and gas sites to apply clean 
water diversions, temporary slope drains, level spreaders, and vegetated filter strips, especially if these practices help with the overall effectiveness of other 
practices and to reinforce the identification and protection of more natural areas on the sites. 
 
During construction, clean water diversions can help reduce the volume and flow rate of water that must be treated by other on-site practices. Temporary slope 
drains can significantly reduce erosion at steep cut and fill slopes associated primarily with pad sites and entrance/construction roadways. 
 
Resources for Further Information 

• Pennsylvania Erosion and Sediment Pollution Control Program Manual (PADEP, 2012) 
o Chapter 6: Runoff Conveyance BMPs 
o Chapter 9: Outlet Protection 
o Chapter 17: Slope Failures 
o Appendix G: Technical Paper: “Level Spreaders and Off-site Discharges of Stormwater to Non-surface Waters” 
o http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

• Center for Dirt and Gravel Roads Studies – Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads manual (Bloser et al., 2012) 
o Practices applicable of dirt and gravel roads, including ditches, stream crossings, cut and fill slopes 
o http://www.dirtandgravel.psu.edu/general-resources/esm-field-guide 
o http://www.fs.fed.us/eng/php/library_card.php?p_num=1177%201802P 

• The Pennsylvania Code 
o Title 25 Environmental Protection, Chapter 102 Erosion and Sediment Control 
o http://www.pacode.com/secure/data/025/025toc.html  

• West Virginia Stormwater Management & Design Guidance Manual (WVDEP, 2012) 
o 4.2.1. Sheetflow to Vegetated Filter Strips and Conservation Areas 
o http://www.dep.wv.gov/WWE/Programs/stormwater/MS4/Pages/StormwaterManagementDesignandGuidanceManual.aspx 

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf
http://www.dirtandgravel.psu.edu/general-resources/esm-field-guide
http://www.fs.fed.us/eng/php/library_card.php?p_num=1177%201802P
http://www.pacode.com/secure/data/025/025toc.html
http://www.dep.wv.gov/WWE/Programs/stormwater/MS4/Pages/StormwaterManagementDesignandGuidanceManual.aspx
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• Virginia 2013 Draft Stormwater BMP Specifications (VADEQ, 2013) 
o Specification #2: Sheetflow to Vegetated Filter Strips or Conserved Open Space 
o http://www.deq.virginia.gov/Programs/Water/StormwaterManagement/Publications.aspx 

• Chesapeake Bay Stormwater Training Partnership, Chesapeake Stormwater Network (Chesapeake Stormwater Network, 2014) 
o Archived webcast: Sheetflow to Vegetated Filter Strips and Conserved Open Space (2014) 
o http://chesapeakestormwater.net/training-library/archived-webcasts/page/2/ 

• US Army Corp of Engineers, Little Rock District – Sediment and Erosion Control Guidelines for Pipeline Projects (USACE, ND) 
o http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf  

• Selected Research:  
o Wachal DJ, Banks KE, Hudak PF, Harmel D. Modeling Erosion and Sediment Control Practices with RUSLE 2.0: a management approach for 

natural gas well sites in Denton County, TX USA. Environ Geol. 2009; 56:1615-1627. 
  

http://www.deq.virginia.gov/Programs/Water/StormwaterManagement/Publications.aspx
http://chesapeakestormwater.net/training-library/archived-webcasts/page/2/
http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf
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3.4 Fact Sheet #4—Sediment Barriers and Filters 

Description   
Temporary sediment barriers and filters are used to intercept and filter sediment from disturbed area runoff. They can be constructed at any point on a site, but 
typically are used during active construction, and placed on the contour and near an area of land disturbance or temporary stockpiles to intercept sheet flow. 
Water may pond temporarily behind the barrier to allow sediment to settle out. Sediment filters take advantage of the porous materials used to filter out 
sediment from water. Barriers can also be used to demarcate an area that should remain undisturbed (e.g., riparian buffer), often in conjunction with other 
types of construction fencing. Each type of barrier and filter has different maximum permissible slope length for different slopes, which should be considered 
when choosing the appropriate BMP. There are various sediment barriers and filters in the PADEP ES&C Manual, but the ones below are most commonly used in 
the oil and gas industry.     
 
Construction and Post-Construction 
These techniques are installed at the beginning of construction and often used throughout the construction phase. After the drainage area is stabilized and soil 
erosion is no longer a concern, the sediment barriers and filters are removed, accumulated sediment properly disposed of, and the area under the filter or 
barrier revegetated.  
 
Types of Oil and Gas Infrastructure Where Practice Can Be Used 

• Small disturbed areas where runoff will be in the form of sheetflow  
• Perimeter of land disturbance 
• Around stockpiles 
• Bottom of cut or fill slopes, often in conjunction with a temporary slope drain 
 

The practices outlined in the table below are usually used in combination with each other and other practices, depending on site conditions, in order to properly 
implement erosion prevention and soil stabilization. 
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Typical 
BMPs 

Photo Use and Benefits Application and Installation 

Silt Fence 

 
Carol Wong, CWP 

Silt fence is a very common perimeter BMP used 
downgradient from relatively small distrubed areas that 
generate sheetflow runoff. Silt fence is comprised of filter 
fabric (geotextile) and stakes (wood or steel) to hold fabric in 
place. The fence lets some water through, but water will 
pond behind the fabric, allowing for deposition. The fence 
will also slow down the flow of water and decrease the 
amount of water entering a construction area.  

Silt fence is quick to install, inexpensive, and widely available. 
It can be difficult to install in frozen grounds and should not 
be used in rocky areas, forested areas, or loose, sandy soils.   

Silt fence is generally not recommended for use in channels 
or other areas with concentrated flow or for larger drainage 
areas where sediment traps or basins are more applicable 
(see Fact Sheet #6—Sediment Traps and Basins and 
Dewatering). 

Super silt fence is a design variation used for larger drainage 
areas/slopes. Super silt fence uses a chain link fence with 
filter fabric. It takes longer to install, but can hold back more 
water and/or treat larger drainage areas, longer slope 
lengths, and higher slopes. 

The bottom edge of the silt fence 
should be trenched into the ground 
and covered by compacted backfill. 
Fabric should be taut and flow 
should not be able to bypass through 
the ends of fence. Sediment 
accumulated on silt fence should be 
removed periodically. Silt fence is 
removed after final stabilization is 
finished. Ensure that the grade, 
drainage area, and slope length do 
not exceed standards. 

Silt fence failure is typically caused 
by improper installation. Common 
installation issues include not 
properly trenching in the silt fence, 
using in areas where flow exceeds 
the capability of the practice, or 
placing the stakes on the uphill 
instead of the downhill side of the 
fence.  
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Typical 
BMPs 

Photo Use and Benefits Application and Installation 

Filter or 
compost 
sock 

 
Guam Erosion and Sediment Control Training, 2012, Horsley Witten 
Group, CWP, NOAA 

This perimeter BMP uses mesh tubing filled with composted 
material. The practice allows water to flow through while 
filtering out sediment and pollutants. Compost socks can be 
stacked to allow more ponding and deposition.  

Filter socks are simple to install and understand, but hold 
back less sediment than silt fence, so may require more 
frequent maintenance. However, they are adaptable, can be 
moved, repaired, used for inlet protection, and seem to be 
preferred by many contractors. They also perform better on 
steep slopes than silt fence. They can also be used in rockier 
landscapes. Filter socks can be used as a temporary check 
dam in swales and channels. After construction, the filter 
socks can be cut open and the material applied as a soil 
amendment.   

Some rolled erosion control products have a similar use as 
filter socks. See Fact Sheet #2—Erosion Prevention and Soil 
Stabilization. 

 

 

Similar to silt fence, filter socks can 
be applied downgradient from small 
disturbed areas. They typically range 
from 8” to 32” in diameter. A 32” 
diameter filter sock can handle 
similar slope lengths and slopes as a 
super silt fence, if not more, and 
they are much easier and quicker to 
install.  

Filter socks are trenched in and held 
down with stakes. Installation will 
vary depending on the 
manufacturer, with some vendors 
having systems that fill the sock and 
install it in one process. Installation 
requires less equipment than silt 
fence.  

Installations should be checked 
regularly and after rain events, and 
sediment build-up should be 
removed on a fairly frequent basis.  
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Typical 
BMPs 

Photo Use and Benefits Application and Installation 

Straw 
Bale 

 
https://www.dot.state.oh.us/Divisions/Construction
Mgt/OnlineDocs/Specifications/2002CMS/2003_Man
ual_for_web/207.htm 

Similar to silt fence, straw bales are a perimeter BMP that 
intercepts and removes some sediment from small disturbed 
areas. Straw bales slow down water and allow for ponding 
and particles to settle, but they are not great filters. Straw 
bales are trenched in and staked to the ground. They cannot 
be used for long periods of time, are not able to withstand 
strong flows, are only applicable for small drainage areas, 
and can introduce non-native plants to the site. Some areas 
have advised against using straw bales as a sediment barrier 
due to improper installation and potential environmental 
issues.    

Straw bales may not be the best choice for larger and very 
active construction sites where land disturbance will be 
ongoing for several months. Silt fence and filter socks may be 
better options, with straw bales more relevant for more 
remote and smaller sites where land disturbance will be 
short-lived.    

Straw bales should be placed on the 
contour, with ends tightly-packed 
together. Bales should be wire-
bound or string tied, and entrenched 
and backfilled.  

If used with silt fencing, the bales are 
staked on the downslope side of the 
silt fence.  

Check regularly and after rain events 
and remove sediment build up. 
Maintenance may be required if 
bales start breaking down.  

Brush/ 
slash 
barrier 

 
http://www.emnrd.state.nm.us/MMD/AML/images/
2006_06_29GobPileA1photo2.jpg 

Brush barriers are another perimeter BMP constructed of 
tree branches, twigs, sticks, or debris from site clearing. The 
material is compacted by construction equipment so that the 
void spaces are smaller. These barriers can be effective at 
stopping larger debris or sediment particles, rocks, and 
stumps, but not necessarily finer sediments.   

This may be another practice more applicable for smaller, 
remote sites where construction duration is short and 
disturbed areas relatively small. It is only practical if there is 
clearing and grubbing at the site, as other BMPs are likely 
cheaper and easier to build.  

Brush barriers typically consist of 
local material, placed along a 
contour.  

They can work well in conjunction 
with silt fence or can be covered 
with filter fabric that has been 
trenched into the soil.  
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Key Points for Installation and Maintenance 

• Ensure proper training on how to install different barriers and filters.  
• Failure to remove sediment as an ongoing maintenance activity can cause all of these BMPs to not function properly.  
• The ends of sediment barriers should be turned upslope to prevent unfiltered water from bypassing the barrier.  
• Most of these only handle sheet flow; different practices should be used for channel flow (see Fact Sheet #3—Conveyance and Diversion Measures). 
• Should be inspected after every storm event greater than 1/2-inch to ensure that it is functioning properly. 
• Barriers and filters often get knocked down on active construction sites due to incomplete planning of many subcontractors and/or equipment moving 

and working through different areas. Barrier and filter BMP installation requires more oversight by the general contractor and perhaps planning to 
implement the project in phases. 
 

Use for Oil and Gas Infrastructure  
Silt fence and silt sock are currently the most commonly used sediment barrier. They are readily available and relatively easy to install, and should work well if 
used properly and maintained. However, improper application or installation will lead to failing systems. None of these BMPs are used for concentrated or high 
velocity flow, as other BMPs would be more applicable.  
 
Recommended Resources for Further Information 

• PA Erosion and Sediment Pollution Control Program Manual (PADEP, 2012) 
o Chapter 4: Sediment Barriers and Filters 
o http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

• Kentucky Best Management Practices (BMPs) for Controlling Erosion, Sediment, and Pollutant Runoff from Construction Sites- Planning and Technical 
Specifications Manual for Stormwater Pollution Prevention Plans (KYDEQ and UK, 2009a) 

o http://dep.ky.gov/formslibrary/Documents/09BMPManual_Final.pdf  
 

Other Resources for Further Information 
• West Virginia Erosion and Sediment Control Field Manual (WVDEP, 2006) 

o Section II: Construction 
o http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf  

• The Pennsylvania Code 
o Title 25 Environmental Protection, Chapter 102 Erosion and Sediment Control 
o http://www.pacode.com/secure/data/025/025toc.html  

• US Army Corp of Engineers, Little Rock District – Sediment and Erosion Control Guidelines for Pipeline Projects (USACE, ND) 
o http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf  

• Virginia's Forestry Best Management Practices for Water Quality (VDOF, 2011) 
o http://dof.virginia.gov/infopubs/BMP-Field-Guide_pub.pdf  

• Draft, New Hampshire BMP for Erosion Control on Timber Harvesting Operations (NHDFL, 2014) 

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf
http://dep.ky.gov/formslibrary/Documents/09BMPManual_Final.pdf
http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf
http://www.pacode.com/secure/data/025/025toc.html
http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf
http://dof.virginia.gov/infopubs/BMP-Field-Guide_pub.pdf
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o https://www.nhdfl.org/library/pdf/Planning/BMPmanual-revision_text%20only_9-3-14.pdf  
• Ohio Best Management Practices – Oil & Gas Well Site Construction (ODNR, 2013) 

o https://oilandgas.ohiodnr.gov/portals/oilgas/pdf/BMP_OIL_GAS_WELL_SITE_CONST_2013.pdf  
• South Carolina DHEC BMP Handbook (SCDHEC, 2005) 

o http://www.scdhec.gov/Environment/WaterQuality/Stormwater/BMPHandbook/  
• Selected Research: 

o McFaro Grace, J. Influence of Forest Roads and BMPs on Soil Erosion. ASABE Paper No. 1110633. 2011. (McFaro Grace, 2011) 
o Barrett, M., Malina, J., and Charbeneau, R. An Evaluation of Geotextiles of Temporary Sediment Control. Water Environment Research, Vol. 70, 

No. 3 (May-Jun 1998), pp. 283-290. (Barrett et al., 1998) 
o Wear, L., et al. Effectiveness of best management practices for sediment reduction at operation forest stream crossings. Forest Ecology and 

Management, 289 (2013) 551-561. (Wear, 2013) 
o Wear, L. Skid Trail Stream Crossing Closure Techniques for Protecting Water Quality. 2012. Theses. (Wear, 2012) 

  

https://www.nhdfl.org/library/pdf/Planning/BMPmanual-revision_text%20only_9-3-14.pdf
https://oilandgas.ohiodnr.gov/portals/oilgas/pdf/BMP_OIL_GAS_WELL_SITE_CONST_2013.pdf
http://www.scdhec.gov/Environment/WaterQuality/Stormwater/BMPHandbook/
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3.5 Fact Sheet #5—Stream Protection 

Description   
Stream protection methods reduce impacts to streams from construction projects adjacent to streams or from temporary or permanent road crossings. Many 
practices reduce erosion of exposed soils and sedimentation in surface waters, which leads to protection of downgradient streams; the practices described here 
pertain specifically to land-disturbing activities carried out within or in close proximity to streams, and include road and infrastructure corridor crossings of 
streams or projects that impact streambanks. Whenever possible, the number of crossings of streams and other surface waters should be minimized and 
riparian areas should be left intact through proper site planning (see Fact Sheet #1 – Erosion and Sediment Control Site Planning). 
 
Construction and Post-Construction 
These techniques are largely used during the construction phase. Permanent stabilization with vegetation is a critical bridge between construction and post-
construction. The post-construction period largely requires vegetation to be maintained and kept in a healthy condition.  
 
Types of Oil and Gas Infrastructure Where Practice Can Be Used 

• Pipelines: either stream crossings or utility corridors running parallel to streams 
• Roads: either stream crossings or roads running parallel to streams 
• Well pads: if construction is within close proximity to a stream is permitted 

 
The practices outlined in the table below are usually used in combination with each other and other practices, depending on site conditions, in order to properly 
implement erosion prevention and soil stabilization. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Horizontal 
directional 
drilling 

 
http://www.oxfordsepticservice.com/trenchless-
directional-drilling-massachusetts.html 

This practice can be used as an effective 
technique for the installation of pipelines and 
other utilities in sensitive or congested areas, 
such as streams or wetlands. When it is 
necessary for a pipeline to cross a stream, a 
tunnel is drilled underneath the stream channel 
to avoid disturbance to the waterway. The 
pipeline is then constructed within the tunnel. 

Hydrogeological precautions must be taken to 
ensure that drilling mud will not be discharged to 
the waterbody being crossed during drilling 
operations. 

Two major erosion and sedimentation issues are 
associated with the drilling mud and land 
disturbance in the work place surrounding the 
stream. 

• Drilling mud must be managed through 
appropriate sediment removal practices, such 
as a pumped water filter bag (see Fact Sheet 
#6—Sediment Traps and Basins and 
Dewatering). 

• Dry material removed from the hole must be 
placed out of the floodway with a sediment 
barrier placed between the stockpile and the 
water body. 

• The necessary equipment requires a lot of 
cleared space and can create larger disturbed 
areas than the pipeline right-of-way. Proper 
E&S practices must be implemented at the 
entry and exit locations and at staging areas. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Temporary 
stream crossing 

 
https://www.dot.state.oh.us/Divisions/Construction
Mgt/OnlineDocs/2009MOP/200%20Earthwork/207/
207%20Temporary%20Sediment%20and%20Erosion
%20Controls.htm 

Temporary stream crossings, including ford 
crossings and temporary bridges, must be 
provided wherever construction equipment 
must cross an existing stream channel. Ford 
crossings are not suitable for use by 
construction equipment or when frequent 
crossings will be necessary. Stream crossings 
should be avoided whenever possible and the 
number used at a site kept to a minimum. 

Some options for temporary stream crossings 
are listed below: 

• Fords, or low-water crossings, should 
only be used infrequently and under 
low flow conditions. Fish migration 
must be considered. 

• Culverts convey water under a 
temporary road crossing and sizing is 
crucial to proper function. 

• Bridges can be constructed of wood, 
used boxcars, flatbed truck trailers and 
require an access ramp. 

• Wood/timber mats are most 
commonly used in wetland crossings 
and consist of boards or logs cabled 
together to make a single-layer 
crossing. 

 

Proper permits must be obtained before 
construction of temporary stream crossings. 

Temporary crossings should be constructed at 90 
degree angles to the stream. 

All channel entrances must be completely 
restored and stabilized upon completion of work. 

Most stream crossing options function best with 
an underlying geotextile, usually made of high-
density polyethylene. 

Construction of temporary crossings often results 
in sedimentation, and therefore, proper sediment 
control measures must be applied. See Fact Sheet 
#4—Sediment Barriers and Filters.  

A pump around, where water is pumped 
temporarily around a construction zone, may be 
necessary during installation of some temporary 
stream crossings. 

The natural shape of the stream channel should 
be kept intact as much as possible. 

All materials used to construct a temporary 
crossing should be removed as soon as it is no 
longer needed and prompt stabilization following 
removal of a crossing is critical to protection of 
water quality. Restoring a “natural” channel 
shape and flow regime are essential to long-term 
protection of the crossing area and downstream 
resources. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Vegetated filter 
strip 

 
http://www.balticdeal.eu/measure/buffer-zones/ 

A vegetated filter strip consists of a well-
vegetated, grassy area located downgradient 
from a disturbed area that can be used to 
remove sediment from runoff prior to its 
reaching surface waters. This practice provides 
moderate sediment removal efficiency when 
used in series with another sediment removal 
practice that does not result in a concentrated 
discharge onto the vegetated filter strip.   

See Fact Sheet #3—Conveyance and Diversion 
Measures for more information on filter strips. 

To be effective, runoff directed to the filter strip 
must be in the form of sheetflow and vegetation 
needs to be established prior to disturbance. 

The minimum filter strip width is determined 
based on the slope of the land containing the 
filter strip. 

Vegetation should only be used where sufficient 
soil exists to support the continued growth of the 
vegetation.  

 

Riparian buffer 

 
http://www.upstreammatters.com/2003-2013-a-
decade-of-accomplisment/ 

Streambank vegetation, or a riparian buffer, 
provides stability to banks following completion 
of work within a stream channel. This is 
important in preventing erosion when diverted 
flows are redirected into the disturbed area of 
the stream channel. This is a relatively 
inexpensive method of achieving stabilization. 

See also Fact Sheet #1 – Erosion and Sediment 
Control Site Planning for use of riparian buffers 
as a preventative measure to protect existing 
site features. 

Bank protection should mimic the natural 
conditions as much as possible, and provide 
sufficient protection for the anticipated flows 
from storm events. 

Vegetation should include perennial grasses and 
heartier vegetation—shrubs or other woody 
plants—to provide scour protection. Vegetation 
types chosen should be suitable for the site 
conditions, including wetness, soil types, and 
sunlight. 

Widespread application of soil amendments may 
not be recommended due to the threat of runoff 
into nearby waterways. However, addition of 
some amendments in small quantities may be 
advisable in planting holes and the immediate 
vicinity of new plantings. Erosion control blankets 
appropriate for expected flow conditions should 
be used to cover seeded areas. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Bioengineering 
streambank 
stabilization 
techniques 

 
www.goldenvalleymn.gov 

These practices incorporate the use of live 
vegetation to provide streambank stabilization. 
Many options are available, allowing selection 
of a practice suitable to a variety of stabilization 
needs. These practices can be applied following 
construction activities within or adjacent to a 
stream channel or to stabilize streambanks 
adjacent to a road or stream crossing—bridge 
or other. 

Examples of bioengineering techniques include: 

• live stakes, 
• live fascines, 
• branchpacking, 
• fabric encapsulated soil, and 
• fiber rolls (coir logs). 

Plant species that root easily should be used in 
practices requiring growth of vegetative cuttings.  
Practices incorporating live cuttings should be 
installed during the dormant season. 

Each practice has specific slope requirements.  
Many require complementary structural 
components, such as appropriately-sized rock or 
boulders, for toe protection (see below). 

Hard armor 
stabilization 
practices 

 
ww.Commons.wikimedia.org 

Whenever possible, vegetative options should 
be implemented; however, there are instances 
where hard armor practices are the only option. 
These practices involve the placement of stones 
or concrete structures along streambanks to 
provide stability and to prevent erosion. 
Examples include riprap, gabions (reno 
mattresses), grid pavers, or cellular 
confinement systems. These stabilization 
practices can be applied following construction 
activities or adjacent to roads or stream 
crossings in cases where bioengineering 
techniques alone will not be adequate for 
expected flows or shear stresses. 

Maximum effectiveness is achieved when riprap 
is used in conjunction with vegetation and 
provisions for passage of aquatic life through the 
stabilization area should be made. 

Streambank slope, anticipated flow velocities and 
shears, peak flow during storm events, and 
sediment transport should be considered when 
designing a hard armor stabilization practice. 

 

 
 



65 

 

Key Points for Installation and Maintenance 
• Disturbance within riparian areas and stream crossings should be avoided whenever possible. 
• When stream stabilization practices are required, vegetative and bioengineering practices should be applied. Hard armor practices should be selected 

only as a last resort. 
• All stabilization measures must be maintained. Lack of maintenance is a key point highlighted by the needs assessment and survey (Section 1). 
• As stated, proper site planning can minimize the number of crossings needed and the disturbance of streambanks and streambeds. See Fact Sheet #1 – 

Erosion and Sediment Control Site Planning for a more detailed discussion. 
 

Use for Oil and Gas Infrastructure 
Due to the large number of streams in the Marcellus region, it is highly likely that access roads and pipeline corridors will cross numerous streams. Because 
complete avoidance is not an option, it is important that measures to protect streams are taken during installation, use, and removal of the crossings. When 
crossings are necessary, the anticipated traffic and site conditions should be considered carefully to select the type of crossing most appropriate for the project.  
Fords or timber mats are most appropriate for crossings expected to receive light traffic on low-flow streams. Bridges or culverts should be constructed on 
crossings where heavier traffic is expected. Well pads should be sited so as to leave an intact riparian buffer surrounding all streams located near the 
construction sites. 
 
Additional detail on the following practices can be found on the fact sheets listed below: 

Vegetation: Please see Fact Sheet #2—Erosion Prevention and Soil Stabilization. 

Level spreader: Please see Fact Sheet #3—Conveyance and Diversion Measures. 

Filter strips: Please see Fact Sheet #3—Conveyance and Diversion Measures. 

Sediment basins and traps: Please see Fact Sheet #6—Sediment Traps and Basins and Dewatering. 

Resources for Further Information 
• PADEP ESC Manual (PADEP, 2012) 

o Chapter 3, Chapter 13, and Chapter 15 
o http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

• Center for Dirt and Gravel Roads Studies – Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads manual (Bloser et al., 2012) 
o http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf 

• The Pennsylvania Code 
o Title 25 Environmental Protection, Chapter 102 Erosion and Sediment Control 
o http://www.pacode.com/secure/data/025/025toc.html  

• US Department of Agriculture, Temporary Stream and Wetland Crossing Options for Forest Management (Blinn et al., 1998) 
o http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs141p2_018152.pdf  

• US Army Corp of Engineers, Little Rock District – Sediment and Erosion Control Guidelines for Pipeline Projects (USACE, ND) 
o http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf  

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf
http://www.fs.fed.us/eng/pubs/pdf/11771802.pdf
http://www.pacode.com/secure/data/025/025toc.html
http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf
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Relevant Research 
McBroom M, Thomas T, Zhang Y. Soil Erosion and Surface Water Quality Impacts of Natural Gas Development in East Texas, USA. Water. 2012; 4(4):944-958. 
(McBroom et al., 2012) 
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3.6 Fact Sheet #6—Sediment Traps and Basins and Dewatering 

Description   
Temporary sediment traps and basins capture sediment-laden runoff water from disturbed soils and allow the sediment to settle before discharge to an 
adequate downstream conveyance. They are constructed at the low point of a defined drainage area within a site and are used whenever there are relatively 
large areas of land disturbance. Water is then slowly released to nearby waterbodies.   
 
Dewatering practices are used to filter sediment-laden water from pumped areas. Sediment trapped by these practices must be disposed of properly. 
 
Construction and Post-Construction 
These techniques are largely installed prior to construction and used during the construction phase and are frequently used in conjunction with diversions to 
encircle the downhill limits of a construction drainage area (see Fact Sheet #3—Conveyance and Diversion Measures). After the drainage area is stabilized and 
soil erosion is no longer a concern, the sediment traps and basins are usually removed and accumulated sediment is disposed properly. In some cases, the 
practices are converted to post-construction BMPs by modifying outlet structures, regrading, adding vegetation, forebays, and other features, and making other 
modifications to serve specific post-construction flow, volume, or water quality requirements. In these cases, the E&SC plan should spell out specific conversion 
details and construction sequence.   
 
Types of Oil and Gas Infrastructure Where Practice Can Be Used 

• Well pads 
• Unpaved roads 

 
The practices outlined in the table below are usually used in combination with each other and other practices, depending on site conditions, in order to properly 
implement erosion prevention and soil stabilization. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Sediment trap 

 
http://www.coastalsitedesign.com/engineering-sed.html 

This BMP is a temporary device to 
capture sediment-laden water 
constructed by building an 
embankment or expanding a low 
lying area of the site.  Water is 
allowed to settle before 
discharging to nearby waterbody. 

The maximum drainage area to a sediment trap is five acres.  
The trap should not be located on steep slopes or unstable 
soils. The trap has design requirements regarding surface area, 
volume, depth, and flow length to width ratio. 

Water discharge should be to stable, erosion resistant areas, 
from a rock outlet weir consisting of larger stone and filter 
stone or a barrel and riser. 

Sediment basin 

 
http://www.northamptoncd.org/ 

A sediment basin is a temporary 
pond built to capture sediment-
laden soils and allow for settling 
before discharging to a nearby 
waterbody through an 
embankment, riser, and barrel 
pipe (or other outlet 
configuration). 

Basins are applicable for drainage areas between five and 100 
acres. The basin may NOT be located within a live stream 
channel or wetland. The basin has design requirements 
regarding surface area, volume, depth, flow length to width 
ratio, and for the embankment. 

Water discharges from the basin should be over a period of 
two to seven days, preferably with a floating skimmer. A 
perforated riser can also be used. 

Embankments should be stabilized with vegetation. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Filter bag 

 
http://www.bmpsupplies.com/products/filtering-
product/dewatering-silt-bag/ 

A filter bag is a geotextile bag 
through which sediment-laden 
water is pumped. Filter bags may 
be used to filter, settle, or 
chemically flocculate sediments 
from water pumped from 
disturbed areas prior to 
discharging to streams.  

Filter bags are versatile, portable, 
and relatively cost-effective, so are 
good devices for general 
dewatering operations. 

Pumping rates will vary depending on the size of the filter bag, 
and the type and amount of sediment discharged to the bag.  

Bags should be located in a well-vegetated (grassy) area on an 
erosion-resistant surface (e.g., stone pad or timber mat), and 
discharge to stable, erosion resistant areas or conveyances. 
Bags should not be placed on slopes greater than 5%. A 
suitable means of accessing the bag with machinery required 
for disposal purposes must be provided. 

Sump pit 

 
Guam Erosion and Sediment Control Training, 2012, Horsley Witten 
Group, CWP, NOAA; Chesapeake Bay Stormwater Training 
Partnership, Sheetflow to Vegetated Filter Strips and Conserved Open 
Space, Webcast (2015) 

A sump pit is a temporary pit to 
pump and remove excess water 
while minimizing sedimentation.  
Sump pits are used instead of filter 
bags when the dewatering process 
would require many filter bags. 

This BMP is useful when dewatering is needed for a short 
duration during excavating, cofferdam dewatering, 
maintenance or removal of sediment traps and basins, or 
other uses as applicable.   

Sump pits can be used to pump large volumes of water of low 
to moderate turbidity. 

Can be used in conjunction with a filter bag. 
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Typical BMPs Photo Use and Benefits Application and Installation 

Portable 
sediment tank 

 
http://www.mtr.com.hk/eng/projects/sileia/index.php/ACB/water 

A sediment tank is a 
compartmented tank container 
through which sediment-laden 
water is pumped to trap and retain 
the sediment. These are used 
when only a small area is available 
for dewatering. 

A sediment tank is used on sites where excavations are deep 
and space is limited, and where direct discharge of sediment 
laden water to streams is to be avoided. 

A sediment tank must be sized (and operated) to allow 
pumped water to flow through the filtering device without 
overtopping the structure. Tanks may be connected in series. 

The filtering devices must be inspected frequently and 
repaired or replaced once the sediment build-up prevents the 
structure from functioning as designed.  

 
 
Key Points for Installation and Maintenance 

• All sediment traps, sediment basins, and dewatering practices must be maintained. Lack of maintenance is a key point highlighted by the SRBC survey in 
Section 1. 

• Discharge from these practices must not cause erosion or other downstream damage. 
• Sediment traps and basins should have stabilized side slopes. Dewatering practices should discharge to a stabilized area. See Fact Sheet #2—Erosion 

Prevention and Soil Stabilization. 
• Sediment traps and basins can be converted to post-construction BMPs upon completion of the project, depending on site uses and characteristics. In 

these cases, the plan should include specific conversion details and construction sequence.   
• Sediment traps and basins that are not to be converted to a permanent practice should have a detailed decommissioning plan and construction 

sequence, including proper dewatering.   
 

Use for Oil and Gas Infrastructure 
Sediment traps and basins are widely used, according to the SRBC survey. 
 
Resources for Further Information 

• Pennsylvania DEP ESC Manual (PADEP, 2012) 
o Chapter 3 Site Access 
o Chapter 7 Sediment Basins 
o Chapter 8 Sediment Traps 
o http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf 

• The Pennsylvania Code 

http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-88925/363-2134-008.pdf
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2iMzXs9vJAhUGWz4KHSAVCa8QjRwIBw&url=http://www.mtr.com.hk/eng/projects/sileia/index.php/ACB/water&psig=AFQjCNGOlGP38XCB4AGfguSuduAlXeUWIw&ust=1450184182445975
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o Title 25 Environmental Protection, Chapter 102 Erosion and Sediment Control 
o http://www.pacode.com/secure/data/025/025toc.html  

• West Virginia Erosion and Sediment Control Field Manual (WVDEP, 2004) 
o Section II: Construction 
o http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf  

• US Army Corp of Engineers, Little Rock District – Sediment and Erosion Control Guidelines for Pipeline Projects (USACE, ND) 
o http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf  

• Pennsylvania Stormwater Best Management Practices Manual (PADEP, 2006) 
o Chapter 6 Structural BMPs 

• Selected Research: 
o Grace J, Elliott W. Influence of Forest Roads and BMPs on Soil Erosion. 2011 ASABE Annual International Meeting. Paper Number 1110633. 

(Grace and Elliot, 2011) 

http://www.pacode.com/secure/data/025/025toc.html
http://www.dep.wv.gov/oil-and-gas/Documents/Erosion%20Manual%2004.pdf
http://www.swl.usace.army.mil/Portals/50/docs/regulatory/Sedimenatation-Erosion%20Control.pdf
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