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PA DEP’s learning and resource tools—available to all!



Create an account and the CWA keeps track of what you learn



Clean Water Academy courses cover many relevant topics



PA DEP’s website has links for you



PA DEP’s e-library contains all the latest documents





SCS Type II routing vs. NOAA Routing

• Routing models are used when calculating peak runoff, runoff 
volume, storm duration, etc.

• For many years the USDA NRCS Type II routing was the standard

• NOAA and NRCS have determined that the use of the SCS Type II 
routing is not appropriate with NOAA precipitation data

• Please use the NOAA Type A storm when routing



This Supplement to EFH-2 
concerns use of rainfall 
data developed by the 
National Oceanic and
Atmospheric 
Administration Atlas 14 
(NOAA 14) and rainfall 
distributions based on 
the NOAA 14 data.
These rainfall data and 
rainfall distributions will 
replace rainfall data from 
Weather Bureau 
Technical
Paper 40 (TP-40) and the 
standard NRCS rainfall 
distributions Type II and 
Type III.



Check your software!!



One example of SCS Type 2 vs. NOAA, 
peak flows for 2 and 10 year storms

Acres SCS Type II NOAA

14 22.2 21.8

21 19.2 18.4

46 15.5 16.8

Acres SCS Type II NOAA

46 34.9 37.0

10 year storm





Average?   Geometric Mean?  

• Certain regulations require you to provide an average of data

• Certain regs indicate you need to do the “geometric mean” of data

• One of these situations is with infiltration testing



Average vs. Geometric Mean

The average of these numbers is…

0.3 + 0.8 + 0.7 + 9.1 = 10.9

10.9 / 4 = 2.725

The geometric mean of these numbers

0.3 x 0.8 x 0.7 x 9.1 = 1.5288

1.5288 ^ 0.25 = 1.112

Which of these two mathematical processes 
gives a number more representative of 
what’s happening on the site?  



Infiltration tests…

• Note that an “outlier” data point shows that you ought to do more 
infiltration tests

• The previous slide’s data—0.3, 0.8, 0.7, 9.1 has an outlier

• The test was probably done in loose or fractured soil

• Does the outlier signify a problem with the site or with the testing?





Weighted Curve Numbers

• If an area has a mix of impervious and pervious (for example, a 
housing plan) then it is possible to calculate a weighted Curve 
Number (CN) for the whole area 

• DEP’s guidance says that “a weighted CN is generally unacceptable for 
volume analysis due to the large error associated with averaging of 
initial abstractions for storms less than or equal to the 2-year/24 hour 
event.  Curve numbers for impervious and non-compacted pervious 
areas must be separate for this analysis.”  



7,872 
c.f.

Weighted 
CN



13,320 c.f.

Separate 
CN’s





Turnpike forebay at 
Sideling Hill service 
plaza.

Note pavers, 
plantings, soil mix.



Forebays reduce flow velocity, allowing sediment and debris to settle.

• Forebays should be located at “major inflow” locations to an SCM

• Major inflows are those receiving flow from more than ¼ acre of 
impervious surface, or more than 1.5 acres of pervious surface

• Forebay volume for general detention basins: 10 to 15% of the 
volume of the 2year, 24 hour storm

• Forebay volume for infiltration SCMs:  15% of the managed volume 
for a drainage area < 20,000 s.f. and 25% of the managed volume for a 
drainage area > 20,000 s.f.

See PA DEP DRAFT SWM Manual, Appendix J



Forebays help prolong the life of a stormwater control measure

• Length to width ratio of a forebay– 2:1 or greater

• Keep flow velocity in a forebay under 2 feet per second

• Forebays should dewater in less than 72 hours



Use of a Forebay as MRC pre-treatment

• If the maximum flow routed to the MRC SCM is < 2 year, 24 hours, a 
forebay is not needed but can be used.

• If the maximum flow routed to the MRC SCM is > 2 year, 24 hours, a 
forebay is required.  

• The volume standard for an MRC forebay is 0.25 inches of runoff per 
equivalent impervious acre.  

• Depth of the MRC forebay should be at least 1.5 feet to allow for 
sediment to settle



PennDOT forebay along I-70

Forebays must be maintained!





Solar panel farms 



Earth Disturbance during Solar Panel installation

• Access roads

• Laydown areas

• Cut and fill in cases 
where the slope is steep

• Removal of trees & 
vegetation

• Connection to Utility

• Stormwater SCMs 



Stormwater management and solar panel farms: general

• Minimize earth disturbance
• Drip edge vegetation below 

the panels
• Panels follow the contours 

of the land
• Good vegetation 

established
• Utility connections



Goal:  The gap between rows of panels should be equal to or 
greater than the width of the panels themselves



Solar Panel farm: is it Site Restoration?

• Protect water bodies

• Panels on the contour

• 90% perennial vegetative cover 
beneath

• Distance between panels

• Ground slope < 10%

• Protect soil from compaction 



If your solar panel project is not Site Restoration

• Certain portions of a site 
may qualify while others 
do not

• Panels are not located on 
the contour

• Ground slope is > 10%

Penn State



If your solar panel farm, or a portion of it, does not meet Site 
Restoration criteria in the FAQ, then you should use the University of 
Minnesota’s PV-SMaRT tool to calculate a Curve Number for the site



Use the results from the PV-SMaRT tool in the PCSM spreadsheet



Use BMP 6.4.10, Infiltration Berm and Retentive Grading 

DEP recommends 
this stormwater 
control measure for 
solar panel farms.





Flow Splitters

• Used to prevent overloading of an infiltration SCM or an MRC SCM

• Generally, route flow less than or equal to the 2 year 24 hour storm to 
the water quality SCM

• Higher flows directed to the rate control SCM 

• Be aware of depths, backwater, tributary areas

• Be aware of debris



Flow Splitter



Flow splitter schematic

Flow into FS 
from site 
runoff

Flow to 
water quality 
SCM 

Flow to 
rate 
control 
SCM 



How to control flow:  Pipes come in, Pipes go out

Using elevation and pipe size to control flow:
To rate 
control 
SCM 

To water 
quality SCM 



The problem with relying on pipe size alone:

How can you shut off the flow?  

MH elevation 100

MRC elevation 90



Orifice equation shows how much water enters the pipe 

Federal Highway Administration, Hydraulic Design of Highway Culverts

As depth (h) 
increases, 
flow (Q) 
increases—
there’s no 
way to stop it



You can “shut the flow off” if the tailwater rises to meet the headwater



Tailwater: the only practical way to shut off the flow.  

Your hydraulics and hydrology computer 
program ought to be able to model the 
manhole and the MRC device  

MH elevation 100 MRC elevation 100



PA DEP guidance allows a six inch variance in the depth of water in an 
MRC, for the purposes of diverting flows from larger storms.

See PA DEP MRC 
FAQ # 41





Notice to new 
property owners

As the engineer, 
you may be 
involved in filling 
out this form or 
providing info to 
property 
purchasers



Notification to 
Municipalities 
concerning 
discharges to 
MS4 and 
combined 
sewer 



Construction 
certification

This is why you 
need to be 
present on site 
for the Critical 
Stages



Any Questions?

Westmoreland 
Conservation 
District 




