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Topics for Today
• Review recent history of DEQ SW/ESC handbook(s) 

• Introduce 7/1/24 combined Manual online version 

• Focus on underlying definitions and guidance related to 
stabilization, soils and revegetation requirements 

• Review certain SW applications, particularly CN 
adjustments for disturbance & solar, biofilter media   

• New guidance for , solar and acid sulfate materials and 
related DEQ/VDOT regulatory changes  

• What are the opportunities in soil science for VAPSS 
professionals?



The Short History!



2011 vs. 2013 Posted 
BMP Versions?

Many (but not all) SW BMPs were 
extensively revised in 2011 and 
those versions underwent public 
review.  

In 2013, revised versions were 
posted and “presumed” by DEQ 
and others to be the guidance (not 
regulation) in force.  

This was challenged by many and 
only the 2011 specifications and 
criteria were able to stand up to 
challenges where and when they 
occurred.  

For some reason (?) the posted 2013 
versions remained up (in track 
changes format!) on the DEQ x VT 
Stormwater Clearinghouse.  



Most of the 1992 “Green Book” ESC seeding prescription content 
was based on VDOT+VT research on roadsides from the 1980’s and 
standard ESC prescriptions are still being submitted today with 
30+ year-old species recommendations (Sericea, KY-31 TF, etc.) 



2024 Online Version
You download the whole thing (89 Mb) or any 
individual sections or pages.  

End product of a three-year process. 

Initiated by DEQ in early 2021; over 5000 pages 
of separate manuals and BMPs edited and 
condensed down to around 1200 today counting 
appendices. 

Overall process managed by Arcadis and DEQ 
via a long series of Scientific Advisory Group 
(SAG) meetings with 50+ stakehoders with 
sequential input over time. 

Final decisions/edits made by DEQ staff. 

Online version will be updated over time; 
replaces older Virginia Tech Stormwater 
Clearinghouse site as “official source”. 

Older criteria applicable to permits issues and/
or under review to date.  New criteria 
mandatory after July 1, 2025.  



How do I get to the new one? https://
online.encodeplus.com/regs/deq-va/index.aspx



All content is online and hotlinked!



Underlying Regulation and Definitions
• 9VAC25-875-10 to  9VAC25-875-1420; July 1, 2024 

• "Denuded" means a term applied to land that has been physically 
disturbed and no longer supports vegetative cover. 

• "Dormant" means denuded land that is not actively being brought 
to a desired grade or condition. 

• "Land disturbance" or “land-disturbing activity” means a 
manmade change to the land surface that may result in soil erosion 
or has the potential to change its runoff characteristics, including 
construction activity such as the clearing, grading, excavating, or 
filling of land.



Underlying Regulation and Definitions
• 1. Land-disturbing activity that disturbs 10,000 square feet or more, 

although the locality may reduce this regulatory threshold to a smaller area 
of disturbed land, is less than one acre, not in an area of a locality 
designated as a Chesapeake Bay Preservation Area, and not part of a 
common plan of development or sale, is subject to criteria defined in 
Article 2 

• 2. Land-disturbing activity that disturbs 2,500 square feet or more, 
although the locality may reduce this regulatory threshold to a smaller area 
of disturbed land, is less than one acre, and in an area of a locality 
designated as a Chesapeake Bay Preservation Area is subject to criteria 
defined in Article 2 and Article 3  

• 3. Land-disturbing activity that disturbs less than one acre, but is part of a 
larger common plan of development or sale that disturbs one acre or more, 
is subject to criteria defined in Article 2 and Article 3 of Part V unless 
Article 4 of Part V of this chapter is applicable



Underlying Regulation and Definitions
Major Exemptions: 

– Gardening & landscaping 
– Routine maintenance/repair of sidewalks, etc.  
– Permitting mining activities 
– Agricultural clearing and management practices 
– Forestry operations in compliance with other BMPs  
– Emergency repairs 
– Installation/repair of septic systems 
– Approved shoreline/wetland protection projects 
– Etc, Etc. 



9VAC25-875-560. Erosion and sediment control criteria, 
techniques, and methods: minimum standards.

• M.S. 1: Permanent or temporary soil stabilization shall be applied to 
denuded areas within seven days after final grade is reached on any 
portion of the site. Temporary soil stabilization shall be applied 
within seven days to denuded areas that may not be at final grade but 
will remain dormant for longer than 14 days. Permanent stabilization 
shall be applied to areas that are to be left dormant for more than one 
year. 

• M.S. 3: A permanent vegetative cover shall be established on 
denuded areas not otherwise permanently stabilized. Permanent 
vegetation shall not be considered established until a ground cover is 
achieved that is uniform, is mature enough to survive, and will 
inhibit erosion. 



As long as a site is under active disturbance, M.S. 1 is not invoked as long a 
perimeter controls (M.S. 4) controls are in place. However, once any part is at 
final grade, it must be stabilized within 7 days. Furthermore, any bare areas that 
are dormant for more than 14 days must be stabilized. “Stabilized” is generally 
interpreted to include initial efforts via mulching and temporary/permanent 
seeding with final closure approval based on 75% living vegetation. However, 
hard-armoring with permanent measures is also accepted. 

As of July 1, 2024, DEQ has put all SW/ESC managers and 
inspectors on formal notice that enforcement of M.S. 1 is 
their top ESC priority along with SW basin stability, etc. 



Typical initial land clearing operations on a central Piedmont USS 
site in Clifford soils. Topsoil here is being stripped and then 
returned following cut/fill grading to level slopes for arrays



From presentation by Mike Rolband, VA DEQ 
Director, 4/6/23, CBF x STAC Workshop 

 

So, it is clear that our first and primary challenge is one of relatively simple 
revegetation protocols for ESC during site development & early stabilization. 



The Simple Stuff – Stabilization/Revegetation  
Temporary Seeding – C - SSM - 09 

Initial and continuing response from reviewers and new users: 
Where the hell did that 75% living cover value come from?  

500 square feet; are you kidding me?



The effects of mulch residue or 
living vegetative covers on 
limiting interill soil erosion are 
well documented in dozens of 
studies.  Note the “flattening” of 
response > 75%, but > 90% 
control at 60%.  

Most erosion models and other 
regulations (e.g. mining) set the 
target at 90% cover with 90% 
confidence in the measurement.  

Note that intact mulch counts for 
erosion protection here as long as 
it holds up. 



The Simple Stuff – Stabilization/Revegetation  
Temporary Seeding – C - SSM - 09  



The Simple Stuff – Stabilization/Revegetation  
Permanent Seeding C – SSM – 10  

New criteria include the 75% living cover, intended species and no bare 
areas > 500 ft2. Guidance language also allows inclusion of other 
“acceptable species” (e.g. non-seeded). 



Very well vegetated 3-4 year old central Piedmont 
site. Cut/fill/topsoiled Appling & Cecil Pacolet 
soils. This USS site has > 90% living cover, but 
very little of it was seeded. The black medic and 
Sericea came in with the topsoil and/or invaded in. 



The Simple Stuff – Stabilization/Revegetation  
Permanent Seeding C – SSM – 10  



The Simple Stuff – Stabilization/Revegetation  
Permanent Seeding C – SSM – 10  



The Simple Stuff – Stabilization/Revegetation  
Permanent Seeding C – SSM – 10  



The Simple Stuff – Stabilization/Revegetation  
Permanent Seeding C – SSM – 10  



Seed mix guidance emphasizes use of at least 3 to 5 perennial species to include two or more 
legumes with varying tolerance ranges. Use of both cool- and warm-season grass mixes is 
recommended for the eastern Piedmont and Coastal Plain. Improved varieties of tall fescue 
strongly preferred. Sericea lespedeza and other DCR listed invasives prohibited. 



Typical two year-old site in central Piedmont on Mattaponi-
Cecil and Tatum-Manteo complex map units. The majority of 
this site did not meet M.S. 1 at the time of this image; it does 
now following a new round of amendments & seeding. 



1.5 year-old site after two seeding attempts. 
Note the well-expressed “drip line” 

This site clearly did not meet 
M.S. 1 criteria (75% living 
perennial cover) and shows 
issues for meeting disconnected 
flow assumptions. 



Topsoiling – C – SSM -02



 Bioretention - P-FIL-05 (SW)

Wide range of types/applications. New 2024 criteria allow for using entire 
underlying soil “ponded footprint” for an infiltration media if Ksat is 
between 0.5 and 10 inches per hour and field confirmed. Most designed in 
compliance with new VRRM (I will not cover that here!) for P removal credit 
and/or for stormwater peak flow (Q) reduction. 



 Bioretention - P-FIL-05



 Bioretention - P-FIL-05



Chapter 6 – Stormwater & BMPs 
• 6.3.1.5.2 – Solar sites must meet M.S. 1, % living cover criteria, adjust 

runoff CN’s for disturbance and treat panels as impervious surfaces (with 
some exceptions) 

• 6.3.1.5.3 – Solar site CN’s are presumed to based on bare soil conditions 
during construction and modified by increasing the HSG assigned class by 1 
letter (e.g. B to C) for post-disturbance conditions. CN’s adjusted upward 
again if % panel coverage is > 30% of the catchment associated with a given 
basin or discharge point. 

• 6.3.1.5.4 – Imperviousness requirements waived if rain sensors are 
employed to turn tracking panels vertical for when design storm (Ia) 
rainfall received.  

• 6.3.1.5.5 – Soils must be “decompacted” to meet B.D. criteria (e.g. 1.85 g/
cm3 for sands; 1.45 for massive clays). Minimum separation distances to 
ensure “disconnected flow”, use diverse sun/shade tolerant mixes with 
legumes and or native/pollinators, etc. 



HSG CN Allocations via VRRM



House Bill 206 – 9 VAC - Small Renewable 
Energy Projects (Solar) Permit by Rule (PBR)

• “Small” in this context applies to projects between 5 and 150 
MW or ~ 50 to 1500 acres of total site size.  

• Impacts to prime farmland (as defined by NRCS) > 10 acres 
or contiguous forest lands > 50 acres require “mitigation” 

• Default prime farmland acreage will be estimated from WSS 

• Developers may choose site-specific soil mapping by a 
Virginia LPSS as an alternative with review by DEQ 
(methods TBD) 

• All areas that are cleared & grubbed or topsoil salvage/return 
will be considered “significantly disturbed”



House Bill 206 Implications
• Impacts to prime farmland (as defined by NRCS) > 10 

acres or contiguous forest lands > 50 acres require 
“mitigation” 

• Default prime farmland acreage will be estimated 
from WSS 

• Developers may choose site-specific soil mapping by a 
Virginia LPSS as an alternative with review by DEQ 
(methods TBD) 

• All areas that are cleared & grubbed or topsoil 
salvage/return will be considered “significantly 
disturbed”



Final proposed prime farmland USS mitigation options for “onsite 
practices”.  If no onsite mitigation is planned, mitigation ratio is 
1:1 for offsite conservation easements within a local region/HUC. 



House Bill 206 Implications
• Onsite areas that are managed for grazing or crops or 

“pollinator friendly” will receive another 25% 
reduction in offsite mitigation.  

• Forest impact mitigation alternatives vary by “eco 
core categorization”.  Impacts to Core 1 & 2 
(exceptional value forests) are proposed at 7:1!  

• So, if you have 100 acres of prime farmland and 
disturb 20% of it via cut/fill and don’t follow any of 
the three mitigation offsets (shown in previous table) 
you will mitigate for 20 acres of impacts via 
conservation easements or in lieu fees. 



This site was mapped Cecil/Pacolet. Non-eroded Cecil on a & b slopes here 
would be prime farmland and require mitigation under HB 206.  



Permanent SW basin immediately downhill from previous 
image. All BMPs installed to date were constructed during the 
period when panels were not considered to be “impervious” for 
peak flow designs. 



40     From presentation by M. Rolband, VA DEQ, 4/6/23, CBF x STAC Workshop
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Compliance Snapshot

Permitted USS 124
DEQ is VSMP 77
Final Consent Orders 12 16%
Pending Consent Order 11 14%
March Inspections:
• Notices of Violation 1 3%
• Warning Letters 8 20%
• Corrective Action Needed 21 54%
• No Issues 9 23%
• Total Sites 39 100%

53 
77

= At least 69% have 
“Issues”

Note: This March 2023 review only looked at sites with a DEQ 
PBR permit. Larger SCC or sites with locality VSMP authority 
were not evaluated. 

Similar survey was conducted in 
mid-2024; over 50% of sites out 
of compliance with MS 1. 



Well-vegetated relatively young site. To be clear, I don’t question our overall 
ability to successfully stabilize and revegetate these facilities!  The operant 
questions are: (a) What can we do to limit short-term sediment losses during 
construction?; (b) Can we manage the existing soil/plant system over time to 
minimize runoff?; and (C ) What will it take to return the land to  
reasonable levels of productivity following closure? 



Chapter 6 – Stormwater & BMPs 
• 6.2.2.7.1 – Acid Sulfate Soils (ASS) & Sulfidic Materials 

recognized as a special geologic condition (like Karst) screening 
criteria and remediation plans recommended. Still up to local 
enforcement, M.S. 1 requirements and discharge SW pH must 
be between 6 and 9 for monitored points (or violations).  

• Other components of 6.2.2 – Site Scale Mapping include: 
1. Wetlands 
2. Topo/Drainage 
3. Bedrock & Groundwater 
4. Built Features 
5. Karst 
6. Soils & Geotech



Acid sulfate soil impacts to soil quality in a subdivision in Fredericksburg and 
immediately adjacent (behind house) surface water impacts. 

Naturally occurring S containing sediments and rocks are frequently exposed by 
construction activity and then quickly oxidize to for sulfuric acid soil conditions.  

Sulfidic materials underlie much of the Coastal Plain at variable depths (usually 
>  5 to 10 feet). They also are common in certain regions of the Piedmont.  

On solar sites, most likely encountered in lower landscapes in stormwater ponds 



Specific guidance on recognizing, avoiding and remediation ASS is available 
at https://landrehab.org/home/programs/acid-sulfate-soils-management/



Other Important BMPs & Appendices in the 7/1/24 Combined 
Manual

• Soil Compost Amendment – P-FIL-08 
• Tree Planting – P–Fil – 09 
• Mulching – C – SSM - 11 
• Appendix A – Hydrologic and Hydraulic Methods and 

Computations. Most calculations, CN’s, TR-55, 
required storage volumes, models, etc.  

• Appendix B – Virginia Runoff Reduction Method 
(VRRM) 

• Appendix C – Soil Characterization Infiltration 
Testing



Appendix C – Soil & Infiltration Characterization 



Appendix C – Soil & Infiltration Characterization 

To my knowledge, the text section below is the first time that 
the fundamental differences between infiltration, permeability 
and Ksat have been defined in statewide guidance.  



Appendix C – Soil & Infiltration Characterization 



Appendix C – Soil & Infiltration Characterization 



Most of the 1992 “Green Book was based on VDOT+VT 
research on roadsides from the 1980’s. 



VDOT Topsoil Definitions - 2016



VDOT Topsoil Definitions - 2016



VDOT Topsoil Definitions – 2025?



VDOT Topsoil Definitions – 2025?



Opportunities for Soil Scientists
• For solar, pre-development confirmation of prime farmland via 

site specific mapping and/or insight into how WSS “works” 
with respect both prime farmland definitions and mapping unit 
concepts. What’s really out there? 

• Determination of erosion phases and/or disturbance history on 
prime farmland map units will become important for solar 
permits.  

• On-site determination of cut/fill and extent of “significant 
disturbance” on all development sites to determine mitigation 
ratios (solar) & CNs for all disturbed sites.  

• Soil sampling, amendment and revegetation prescriptions. 
Apply some basic Agronomy! Is that a grass or a legume? 



Opportunities for Soil Scientists
• Apriori recognition of acid sulfate materials and/or 

development of remediation protocols 

• Development of protocols for development of short & 
long-term management practices for “pollinator 
friendly” systems that are compatible with both 
short-term ESC mandates and longer-term 
objectives. Everybody wants to see these, very few 
know how to do it and still meet M.S. 1.  

• Field inspection of biofiltration BMPs & 
recommendations for renovation. Failures are 
common and replacement timelines unknown.  



Opportunities for Soil Scientists
• Importantly: Interact with local government officials and 

citizens groups in the oversight and development of local 
ordinances that clearly recognize the importance of soil science, 
simple agronomic principles, etc.  

• Advocate for transparency on estimating net soil impacts in the 
planning and permit approval process.  

• Emphasize the critical need for local ESC enforcement to treat 
all “active construction sites” with similar oversight including 
permanent seeding within 7 days following final grading, 14 
says if dormant, etc.  

• Work with VT Extension, local citizens and officials to promote 
applications of sound BMPs for all three phases of site 
development, management and decommissioning (solar).
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