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plus a few other things…



When is 378 small pond approval 
required for a sediment basin?
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Presenter
Presentation Notes
When is 378 small pond approval required for a sediment basin?The 2011 MD Standards and Specifications for Soil Erosion and Sediment Control do not directly answer this question.  



G-2  Standard and Specifications 
for 

Sediment Basins

2011 Maryland Standards and Specifications 
for Soil Erosion and Sediment Control
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Presenter
Presentation Notes
Instead, they do the opposite and state when the Section G-2 Standard and Specification for Sediment Basins is applicable. 



Section G-2 Standard and Specification for Sediment Basins
Conditions of Use

This standard applies to the installation of temporary sediment basins on sites 
where: 

1. Failure of the structure would not result in loss of life, damage to homes 
or buildings, or interruption of use or service of public roads or utilities; 

2. The drainage area does not exceed 100 acres; 

3. The maximum embankment height does not exceed 15 feet measured 
from the natural ground to the embankment top along the centerline of 
embankment; and 

4. The basin is to be removed within 36 months after the beginning of 
construction of the basin.  

Where any of these criteria cannot be met, the structure must be designed in 
accordance with Environmental Article, Title 5, Subtitle 5, Annotated Code of 
Maryland or Natural Resource Conservation Service (NRCS) Maryland 
Conservation Practice Standard Code No. 378 for Ponds. 
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Presenter
Presentation Notes
Here’s a blown up version of Section G-2.  Essentially, it says that in order for the design and construction of a sediment basin to be limited to only the sediment control standards and specs, all four of these criteria must be met.  If any of these criterion cannot be met, then the structure must be designed in accordance with Pond Code 378.  Now to go over the criteria…..



1. Failure of the structure would not result in 
loss of life, damage to homes or buildings, 
or interruption of use or service of public 
roads or utilities; 
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Presenter
Presentation Notes
The first criteria is the basin must be a low hazard or class “a” structure.  



2. The drainage area does not exceed 100 acres; 

3. The maximum embankment height does not 
exceed 15 feet measured from the natural 
ground to the embankment top along the 
centerline of embankment; and 
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Presenter
Presentation Notes
Criteria 2 and 3 limit the drainage area and the height of the embankment.  These criteria of 100 acres and 15 feet are less restrictive than the cutoff between a small pond and a dam.  Essentially, what this is saying, is that, there comes a point where even a temporary structure is too large not to be designed and constructed in accordance with Code 378.  To take that thought even further, it is important to note that dams, meaning those structures which are higher than 20 feet, have a drainage area greater than 640 acres, store more than 50 ac-ft, or are significant or high hazard, must always attain a Dam Safety Permit even if they are temporary.  This is not a common situation, but it does happen, so please be mindful of this potential issue because it can throw a wrench into a project’s permitting process.



4. The basin is to be removed within 36
months after the beginning of
construction of the basin.  
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Presenter
Presentation Notes
Criteria 4 is the most problematic.  This simple statement that “the basin is to be removed within 36 months after the beginning of construction of the basin” generates questions and contention.  The intent is that a Code 378 size embankment used for more than 36 months be designed in accordance with Code 378.  Also, the implication is that, if the basin needs to be designed in accordance with Code 378, then small pond approval is required.  However, as is always the case, even when we think something is clear as a bell, someone comes up with a different interpretation.  My favorite side view is that because the word “basin” is used and not “pond”, the criterion does not apply so long as the structure is in sediment control mode as a basin for less than three years, even if it’s going to be converted to a permanent stormwater management pond with a 378 size embankment.  With perspectives like this it’s no wonder some of our applicants get tangled in their own web.  I know as regulators, you all appreciate the intent of our regulatory requirements, but don’t let designers and owners mince our words because all it does is causes problems down the road for everyone.  Also, there will be situations where the size of the embankment is different for the temporary sediment basin and the permanent stormwater facility.  This raises legitimate questions.Applying practical application and experience to Section G-2, MDE offers the following summary of situations, whereby a sediment basin embankment needs to be designed in accordance with Code 378:



A. A sediment basin embankment that is to be used for more than 36 months does 
not need to be designed in accordance with Code 378 if the temporary and 
permanent embankments are both smaller than Code 378 size. 

B. A sediment basin embankment that is Code 378 size needs to be designed in 
accordance with Code 378 even if, prior to 36 months, it is converted to a 
permanent SWM pond that has an embankment smaller than 378 size.  A dam 
breach analysis is not required.

C. An embankment that is Code 378 size in either sediment control mode or
permanent stormwater management mode must be designed in accordance with 
Code 378 and approved prior to constructing the sediment basin.  A dam breach 
analysis is required for the more hazardous of the two operation modes.

D. A temporary sediment basin embankment that is to be used for more than 36 
months needs to be designed in accordance with Code 378 and approved if the 
embankment is Code 378 size.  A dam breach analysis is required.

E. A sediment basin embankment that exceeds Code 378 size or has a hazard class of 
significant or high must obtain a permit from the Dam Safety Division even if 
temporary.  A dam breach analysis is required.

Sediment Basins and 378 Small Pond Approval 
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What do with do with Code 378 size sediment basins 
that were intended to be temporary but end up being 
permanent for whatever reason?

NOW WHAT?!

9/18

old timer →

MDE photo

Presenter
Presentation Notes
We old timers have seen this happen. The contractor leaves town before removing the sediment basin or the owner decides they want to keep the basinor construction has been stalled because of utility problems or another reason outside the developer’s control.In short, you’re left with a sediment basin that has, say, a 12 foot high embankment but wasn’t designed to meet 378 criteria because it was intended to be in the ground for only 24 months.So what do YOU all do about this?  Of course, the correct answer is to re-design and re-construction the embankment, but we all know how difficult that is in reality.   So maybe the appropriate solution is to avoid this predicament by designing all 378 size sediment basins to Code 378 regardless of whether they’re intended to be temporary?  Let us know what you think.



• Code 378 approvals for the embankment need to be issued for 
both sediment control and stormwater modes, as applicable. 

• Code 378 approval for a sediment basin needs to be based on the 
temporary conditions, but it advisable to also provide the final 
stormwater management design for review and approval at the 
time of sediment basin approval.

• Preventative measures need to be taken to keep temporary Code 
378 size sediment basins from remaining in the ground for more 
than 36 months.  When in doubt, require basin to be designed and 
constructed in accordance with Code 378.
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The take away…. 

APM personal photo 

Presenter
Presentation Notes
So what’s the take away?  Unfortunately, it’s not fish and chips.Code 378 approvals for the embankment need to be issued for both sediment control and stormwater modes, as applicable. Code 378 approval for a sediment basin needs to be based on the temporary conditions, but it highly advisable to also provide the final stormwater management design for review and approval at the time of sediment basin approval.Preventative measures need to be taken to keep temporary Code 378 size sediment basins from remaining in the ground for more than 36 months.  When in doubt, require basin to be designed and constructed in accordance with Code 378.



CONSTRUCTION INSPECTIONS 
FOR 378 SEDIMENT BASINS

• Certifying engineer or representative needs 
to be on site during construction of 
embankment and spillway. 

• Geotechnical testing is needed for soil 
classification.

• Require a construction inspection checklist 
and photos.  Inform developer of as-built 
requirements. 

• Avoid disjointed inspections.  Establish 
which agency is responsible for inspections.

• Construction inspection documentation 
required for as-built acceptance.
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BMP ID: 
PROJECT NAME: MDE#

TEST
RESULTS

✔= yes 
✖= no
N/A = not 
applicable

INSPECTION 
DATE

CERTIFYING 
INSPECTOR'S 

INITIALS

1 SITE PREPARATION 
Pre-construction meeting conducted with inspector, contractor, 
and certifying engineer.
Sediment controls and/or flow diversions in place
Protection areas flagged
Grading accurarely staked out
Objectionable material removed from immediate area

2 CUT-OFF TRENCH EXCAVATION
Located at centerline of embankment
Cut-off trench extended down to impervious soil
Length, depth, width, side slopes correct
Subgrade dry and stable
Area beneath embankment stripped of all vegetaion, topsoil, and 
organic matter

3 CUT-OFF TRENCH BACKFILL
Material free of large stones, roots, etc.
Layers placed in 8 inch lifts continuous for entire trench length
Compaction and moisture content tested every 50 feet
Cut-off trench                                        Unified Soil Classification: __________

4 PRINCIPAL SPILLWAY CONSTRUCTION AND BACKFILLING
Pipe spillway:

Pipe placed prior to construction of embankment
Pipe size, material, and class correct
Soil compaction under and adjacent to pipe
No gravel under spillway
Full concrete cradle provided
Watertight joints (joint separation OK)                          gap: __________
Anti-seep collar location and size correct
Anti-seep collar and cradle installed with monolithic pour
Structural backfill specification followed
Soil compaction under and adjacent to pipe

Riser:
Overall dimensions and openings correctly located
Base dimensions correct
Concrete strength and bearing capacity acceptable
Watertight joints 
Drain

For weir spillway:
Footing excavated on stable subgrade

5 EMBANKMENT CONSTRUCTION
Impervious core length, depth, width, side slopes correct
Material free of large stones, roots, etc.
Layers placed in 8 inch lifts continuous for entire core length
Compaction and moisture content tested every 50 feet along core
Impervious Core                                    Unified Soil Classification: __________
Filter diaphragm dimensions and placement
Seepage drain pipe, perforation size, and spacing
No geotextile in filter diaphragm or seepage drain
Filter diaphragm materials                                              gradation: __________
Filter diaphragm compaction
Embankment soils                                Unified Soil Classification: __________
Compacted in 8-inch lifts
Emankment compaction tested every 5000 sf
Elevation correct
Top width and side slopes correct
No equipment driven within 4 ft of spillway 

6 EMERGENCY SPILLWAY
Constructed in natural ground
Elevation correct
Width and side slopes correct
Level section length correct
Exit slope

7 POND EXCAVATION
Elevation and topography of pond bottom graded to plan
Pond side slopes correct
Bench widths and locations correct
Maintenance access location, width, and slope acceptable

8 SPILLWAY OUTFALL PROTECTION 
Outfall protection channel excavated to design cross section
Filter fabric in place
Stone size correct

9 STABILIZATION AND LANDSCAPING 
Topsoil, seed, and mulch applied to site
Topsoil, seed, and mulch applied to embankment
Landscaping consistent with plan
No trees/woody growth planted within 15 ft of embankment or 25 
ft of riser

Inspector's name: ____________________________________________________
Company or agency: __________________________________________________
Certifying Engineer's name: ____________________________________________

CONSTRUCTION INSPECTION CERTIFICATION CHECKLIST FOR CODE 378 EMBANKMENTS

ACTIVITY

Presenter
Presentation Notes
Now that we’ve determined which structures need to be designed in accordance with Code 378, let’s jump to construction.  If a sediment basin needs to be constructed in accordance with Code 378, then all 378 construction inspections must occur when the spillway and embankment are initially constructed, not after the fact when the structure is converted to a permanent SWM facility. This means all internal elements of the construction need to be observed and inspected as they go in the ground. Water tight connections will need to be checked and joint separation measured.  A PE will need to supervise the construction of the filter diaphragm, and, the gradation of the filter diaphragm materials will need to be confirmed.  Also, geotechnical testing for soil classification will need to be performed on the cutoff trench, impervious core, and embankment soils.  Compaction will need to be confirmed. This information will be needed for the as-built plans. 



Sizing Criteria for Sediment Basins
• Minimum storage volume of 3600 cf/ac 

(1800 cf/ac “wet” and 1800 cf/ac “dry”)

• Minimum surface area to discharge ratio of 0.0035

• Minimum flow L:W ratio between inflow and outflow of 2:1

• 10-year conveyance and minimum freeboard above 10-year WSEL 
(1 ft freeboard with auxiliary spillway; 2 ft freeboard without auxiliary spillway)  
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• Same as above except design storm for conveyance and freeboard 
is 100-year instead of 10-year.   

Sizing Criteria for Code 378 Sediment Basins

Presenter
Presentation Notes
There are whole host of design criteria in the 2011 Standards and Specifications for sediment basins, however the sizing criteria can be summed up by these four bullets.  The noteworthy ones are the 36 hundred cubic feet per acre of drainage area and safe conveyance of the 10-year storm.  You might be asking yourself why all the hoopla about whether a sediment basin needs to be designed to Code 378 and attain small pond approval? Most of the construction criteria from Code 378 are already built into the standard for sediment basins, so what’s the big deal?  Well, the answer is the design storm.  If a basin falls into the category of a small pond, the design storm becomes the 100-year storm, which would likely require a higher embankment, which in turn translates to additional expense and space.   Another requirement would be a dam breach analysis. 



• Minimum storage volume of 3600 cf/ac 
(1800 cf/ac “wet” and 1800 cf/ac “dry”)

• Controlling Discharge Rates during 
Construction  (Interim Conditions) 
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Evaluation of Current Sizing Criteria

Qduring = ?? >> 10 cfs ??Qpre = 10 cfs Qpost = 10 cfs

Presenter
Presentation Notes
Should we reconsider the current sizing criteria for sediment traps and basins? The primary sizing criteria is the storage volume requirement of 36 hundred cubic feet per acre of contributing drainage area which equates to one inch of water over the drainage area. This captures what is considered the “first flush” and statistically represents about 90% of the rain events in the State.  As climate change becomes a harsh reality, and we are experiencing more micro-bursts of high intensity storms, we must ask ourselves, as regulators, whether this is still the appropriate design criteria?Based on observations over the years, we are finding flooding during construction to be problematic.  The stormwater management regulations address flooding concerns through peak management, and, as Ray discussed, all the counties have some sort of quantity management requirement.  these are based on comparing POST-development discharge rates to PRE-development discharges.  But what about DURING-development conditions? 10-year conveyance is required, but there is no quantity requirement for this interim condition. Yet, this is a recurring theme in citizen complaints and legal disputes. I know that after having to deal with one too many legal battles, I am now asking my reviewers to make sure that the proposed construction activities are not adversely impacting the adjacent property owners.  Do we need to make interim quantity control a regulatory requirement, and if so, what should be the design criteria?  We’d really like your feedback and suggestions on this issue.  



TRAP             vs.            BASIN

G-1 SEDIMENT TRAPS
ST-I: H ≤ 5 ft
ST-II and ST-III: H ≤ 4 ft
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G-2 SEDIMENT BASINS
no height limitation 
except DS permit 
required forH ≥ 20 ft

Photo source: MDE SSDS

Presenter
Presentation Notes
I would like to mention an underlying distinction between a sediment trap and a sediment basin.  As most of you know, there is a limit on the size of the drainage area to trap, but not to a basin.  But that is not the only difference. When we revised the standards and specifications back in 2011, we included a limitation on the height of the embankment to assure that all traps designed in accordance with the standards and specifications would be exempt from Code 378.  Pipe outlet sediment traps cannot have an embankment higher than 5 feet, and stone and riprap outlet traps cannot have an embankment higher than 4 feet. 



Converting a Sediment Control Basin to 
Stormwater Management Facility
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• Raising or lowering the embankment
• Performing grading to give pond its 

final shape
• Adding forebays, underdrain systems, 

media, plantings, etc.
• Modifying the riser
• Removing the draw down device

ESC plan of sediment basin SWM plan of permanent 378 pond

Photo source: MDE SSDS

Presenter
Presentation Notes
After site construction has been completed and the contributing drainage area has been stabilized, a sediment basin will need to be either removed or converted to its permanent design as stormwater management facility, and this should be addressed in the sequence of construction.My division reviews sediment control and stormwater management plans for state and federal agencies.  We also do small pond reviews.  I like to say that we’re a “one stop shop”.  The same engineer reviews everything.  Things are done differently at the local level, and that the District usually reviews sediment control and small ponds, and the County stormwater. At the county level, the sediment control reviewer doesn’t necessarily have a copy of the stormwater management plans and stormwater reviewer doesn’t necessarily have the sediment control plans.  Well, if that’s how it works in your county, I don’t know how you can do your review!  My advice would be to get a copy of both sets of plans, otherwise there’s an increased likelihood of missing the 378 issues.   You need to know when reviewing a sediment basin if it’s going to be a permanent structure, and when you’re reviewing a stormwater pond, you want to make sure the structural elements are addressed at the time of initial construction.  Also, I would strongly encourage a comprehensive sequence of construction which includes all phases of construction and all elements related to runoff and drainage. 



Sediment Basins in Use III Watersheds
Sediment basins in Use III watersheds are not regulated, but if you 
find yourself reviewing a project that is located in a very sensitive 
area, please consult with DNR’s Environmental Review Program.
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Presenter
Presentation Notes
I am going to speed through my last few slides partly because I’m about the exceed my allotted time, but also because they deal with issues that fall outside our Program’s domain, although they are integral to sediment control review.Sediment basins in Use III Watersheds raise an interesting question.  Use III watersheds are the ones with cold water streams where thermal impacts are a particular concern.  The primary directive is that permanent wet pools in cold water watersheds are a “no, no”.  I know that there are a bunch of regulatory nuisances concerning Use III, but as a reviewer, sometimes I just want to know what to do.   So I took the question to DNR and asked them, “Is there any regulatory requirement restricting the use of temporary sediment basins or traps in a Use III watershed since by definition, these structures have wet storage volumes” DNR does not have its own regulations or specific processes to uniformly address the temporary basins.  They get picked up during various regulatory processes, and their thermal review criteria is typically focused on permanent facilities. Most temporary basins do not garner much concern, unless in very sensitive areas. On occasion they have commented on temporary facilities of greater concern, but this is not common.  Maybe this will change in the future as a result of the effort to decouple DNR’s thermal review from the dam safety permit.  But for now, the answer to this question is yes, sediment basins are permissible in Use III watersheds, but I would suggest that if you find yourself reviewing a project that is located in a very sensitive area, please consult with DNR’s Environmental Review Program.



After exhausting all possible traditional sediment control measures including redundant 
controls, chemical additives may be used to reduce the turbidity of effluent from a 
sediment basin or trap.  
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Sediment Basins and Flocculants

The new “20-CP” permit will address the use of chemical additives or 
polymers to reduce turbidity.

• The permit includes a pre-approved list of products to increase efficiency.

• For products not on the approved list, there is a required method of review 
established to evaluate potential toxicity of the product.

• The product may be accepted by the MDE and added to the product list after 
the review.

• Cationic polymers require an additional review with residual testing.

• A SWPPP (stormwater pollution prevention plan) is required for the site for 
projects using chemical additives or polymers for sediment control.

Photo source: MDE SSDS

Presenter
Presentation Notes
In areas where the soils have a high clay content, sediment can remain suspended in the runoff even after passing through a filtering device or a sedimentation practice.  In these areas, it is particularly important to minimize the size of the active disturbance.  Also, redundant controls or more stringent design criteria should be explored to reduce turbidity of the discharge and retain the sediment on-site.  If that doesn’t prove effective, chemical additives can be used as a last resort.   Polymers flocculants added to sediment laden runoff bind fine sediment particles so that they settle and are filtered more effectively.In the past the use of flocculants has been handled by an array of haphazard provisions.  That’s all about to change.  



After exhausting all possible traditional sediment control measures including redundant 
controls, chemical additives may be used to reduce the turbidity of effluent from a 
sediment basin or trap.  
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Link to webpage: https://mde.maryland.gov/programs/water/wwp/Pages/gp_construction.aspx
Questions should be directed to Paul Hlavinka, MDE, WSA, Industrial Stormwater 
Permits Division at Paul.Hlavinka@Maryland.gov.

Sediment Basins and Flocculants

The new “20-CP” permit will address the use of chemical additives or 
polymers to reduce turbidity.

• The permit includes a pre-approved list of products to increase efficiency.

• For products not on the approved list, there is a required method of review 
established to evaluate potential toxicity of the product.

• The product may be accepted by the MDE and added to the product list after 
the review.

• Cationic polymers require an additional review with residual testing.

• A SWPPP (stormwater pollution prevention plan) is required for the site for 
projects using chemical additives or polymers for sediment control.

Presenter
Presentation Notes
The use of chemical additives is going to be covered under the new NPDES General Permit for Stormwater Discharges Associated with Construction Activity.  The new permit referred to as the “20-CP” will be replacing the old “14-GP” permit as soon as determination is made by the EPA.  The current timeline suggests a new permit will be in place around the beginning of 2021.Please remember that even though MDE is adopting procedures for using chemical additives, chemical additives must never be used in place of traditional erosion and sediment control practices.While we are on the subject of the new “20-CP”, I want to mention that this isn’t the only significant change.  There are water quality-based requirements for projects in high quality watersheds with known impairments, specifically Tier II.  Please check out MDE’s website to learn more about the New Stream Protection Zone requirements and the anti-degradation checklist that must be completed at the time an NOI is filed as proof of anti-degradation review. 

https://mde.maryland.gov/programs/water/wwp/Pages/gp_construction.aspx


WHAT’S IN YOUR POND? 
TECHNICAL ISSUES

Thank you 

Questions?

amanda.malcolm@maryland.gov
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