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Presentation Agenda

Understand the benefits of use of skimmers in 
permanent basins

Introduce the post-construction filter for water 
quality

Learn how to incorporate a skimmer into 
hydrology model

Comparison of traditional water quality design 
to filtration based design



Typical Dry 
Detention 
Basin

Inlet located at bottom of pond 
where sediment will accumulate



Typical Dry 
Detention Basin

• Skimmer is removed
• Low Flow Orifice installed at bottom 
of riser to release “First Flush”
• Often includes some sort of guard or 
filter to reduce clogging



Flaws with 
using 
Extended 
Detention 
for Water 
Quality

Basins are designed to capture pollutants 
by holding runoff for an extended time, 
allowing for settlement 

Basins that rely on settling time provide 
very little treatment for smaller storm 
events due to limited ponding/holding 
time 

Volume based design results in larger 
pond sizes 



Benefits to 
Filtration 
instead of 
Settling

Filter does not require extended time for 
settling, which allows for “first flush” to be 
released faster, resulting in smaller ponds.

There is excellent potential to retrofit older 
basins that did not include water quality 
benefits in the design if peak flow rate can 
be maintained

Filters in ponds are relatively easy to access 
and maintain, especially when compared to 
systems that use underground vaults and 
require confined space entry.



Audience Question

Have you ever 
considered a 
skimmer for 

permanent use?



Basins rely upon the natural settling of 
sediment particles as they travel from the 
inlet to the outlet.

Skimmers release the cleaner water from the 
surface.  Widely accepted for construction 
and proven to be very cost effective. 

Makes sense to use same methods for post‐
construction water quality.



Benefits to Using Skimmers 
with Filtration

• The skimmer can be sized to 
control the peak rate for lower 
storm events
• Skimmer increases filter 
efficiency by withdrawing from 
the surface, where water is 
cleaner
• Skimmer is easy to access or 
pull to side of pond for 
maintenance and changing 
filters.



Challenges 
to Using 
Skimmers 
with 
Filtration

Filters are prone to clog over time and 
will require maintenance and periodic 
cleaning or changing

Skimmer must be durable and last more 
than a few years to be suitable for 
permanent use.  May need alternate 
drain during frozen conditions.

There are no established standards for 
basis of design and permitting based 
upon combination of pond and filtration



Prototype installed to test 
adding filter media around 

the skimmer to remove 
TSS, metals, hydrocarbons 

and other pollutants



Field Testing of Protoype
• The prototype is regularly 
monitored and has been in 
the pond for over 24 
months

• Area flowing to pond is 
highly developed with few 
other stormwater 
management facilities, 
therefore, large volume of 
sediment, trash and debris 
enters this pond



Field
Testing 
Results

• Field testing of double 
filtration model shows 
discharge water has 
less turbidity and 
minimal sediment.

• Filter material still 
functioning after 24 
months 



Third Party Testing 

• TRI Environmental tested 
two versions of the skimmer 
with filter in accordance with 
ASTM C1746.
• ASTM C1746 is a standard 
test method for sediment 
retention devices.
• Tank was setup to minimize 
effect of the “pond” by 
introducing sediment laden 
water within 2’ of the filter.



Testing Results
Both versions achieved greater than 
90% TSS Removal Efficiency



Commercial Version 
has been installed to 
continue monitoring 
and has time lapse 
camera installed to 
document 
performance



Benefits to 
Filtration vs 
Settlement

The peak rate of discharge can be 
based on filter treatment flow rate 
up to first quantity storm event

The filter treats 100% of runoff 
from storms up to the peak rate of 
the filter

The filtration media can be 
customized to target specific 
pollutants of concern.



Advanced Skimmer
Modeling 

with
Hydraflow

Hydrographs



How to Model 
The Marlee 

Float in 
Hydraflow

Hydrographs

Used to reflect 
Peak Rate 
Attenuation 
effect of 
skimmer – ideal 
in lieu of small 
low flow orifices 
that are prone 
to clog.

1 – Pre-development

2 – disturbed area to
Sediment basin

3- Undisturbed area to
Study Point

4 – Sediment basin

5 – Post Study Point



Sample Site:

Disturbed area 
drains to a sediment 
basin prior to 
discharging to road 
r/w.

Undisturbed area 
bypasses basin and 
flows to study point 
“C”.



Pre-
Development

Area 5.53 Ac

CN = 59

Tc = 18.5 min



Post-
Development 
To Sediment

Basin

Area 2.23 Ac

CN = 86
(disturbed 
condition)

Tc = 7 min



Enter Storage at each contour
Make sure to include data points at each skimmer

Flow rate data point per detail



Enter Storage at each contour
Make sure to include data points at each skimmer

Flow rate data point per detail



Hydraflow does allow “User Defined” discharge.  Set Culvert A as 
Multi-stage and Weir A as Riser.  Then enter user defined discharge 
based on skimmer size and flow rates per details.  Also enter any 
other orifices or weirs.



Hydraflow will interpolate between entry points
If Basin is over 4’ deep, use the flow rate at 4’ for depths 
greater than 4’ or extrapolate based on last 3 data points.   



For deeper 
ponds, use the 
Sediment Basin 
Design Tool to 

determine flow 
rates

Tool will provide 
flow rate at 20 

increments 

Will need to 
create the 

increments in 
your pond stage 

storage



The schematic will not show a low flow orifice



Stage-Discharge graph will 
show the User Defined flow 



If you select “User Defined” graph you 
will see near constant flow rate



Table will show flow from each outlet, as 
well as combined flow at each depth



Water Quality 
Modeling 

Volume vs Filtration



Modeling for Post-Construction Water Quality

Volume Based – “First Flush” released over 24-48 hours

Vs

Filtration Based – Flow Rate of Filter

Sample Site Information

Size: 5 acres

Pre-development condition: Wooded (CN 55)

Post-development condition: Commercial (CN 92) 



Step 1

Pre-Development Flow Rates

Based upon 5 acre wooded site with Tc of 48 minutes, 
pre-development flow rates would be:

2 – yr
(cfs)

10-yr
(cfs)

25-yr
(cfs)

100-yr
(cfs)

Pre- 0.72 3.00 5.42 10.72



Step 2

Water Quality Volume and Post-Development Flow Rates

Based upon 5 acre commercial site with Tc of 10 minutes, 
calculate water quality storm event and post-development flow 
rates.  

WQ storm event is storm that generates 1” of runoff volume for 
the developed site (18,150 CF).  Should be 1.2” in Georgia

Using trial and error we determined a 1.73 in 24-hr storm would 
approximate the WQ volume.

WQ
(cfs)

2 – yr
(cfs)

10-yr
(cfs)

25-yr
(cfs)

100-yr
(cfs)

Post 7.23 19.72 30.42 38.53 53.35



Step 3 – Traditional 
Design

Size First Flush orifice

Flow rate of 0.21 cfs is 
needed which equates 
to a 2.6” orifice



Step 4 – Determine Pond Volume and Outlet Structure to 
meet Pre- vs Post Flow Requirements

Traditional Riser and Emergency Spillway

Storm Peak Flow
(cfs)

Peak Elev. Vol. Req 
(af)

Vol. Req 
(CF)

WQ 0.25 12.51 0.245 10,672

2-yr 0.81 15.17 0.725 31,581

10-yr 2.75 16.60 1.059 46,130

25-yr 4.51 17.56 1.352 58,893



Pre- vs Post- Analysis – Traditional Pond Summary

WQ 2 - yr 10-yr 25-yr 100-yr

Pre- 0.00 0.72 3.0 5.42 10.72

Post- 7.23 19.72 30.42 38.53 53.35

Pond 0.25 0.81 2.75 4.51 26.84

Elev. In 
Pond

12.51 15.17 16.60 17.56 18.21

Storage 
Required

0.245 0.725 1.059 1.352 1.584



Step 3 – Skimmer 
with Filter Design

Select the 
Skimmer/Filter 
Combination to treat 
the WQ Volume and, 
when feasible, control 
the 2-year storm peak 
flow rate.

Pre-Development 2-year 
storm peak flow rate is 
0.72 cfs

Can use 6” skimmer w/
6” orifice to simulate 
this flow



Step 3 – Skimmer Selection – Skirt/Filter
Filter is sized to treat maximum flow of skimmer



Step 3 – Skimmer Selection – Pond Detail



Storm Peak Flow
(cfs)

Peak Elev. Vol. Req 
(af)

Vol. Req 
(CF)

WQ 0.70 12.01 0.174 7,579

2-yr 0.78 14.68 0.626 27,268

10-yr 2.44 16.11 0.934 40,685

25-yr 4.39 17.08 1.196 52,098

Step 4 – Determine Pond Volume and Outlet Structure to 
meet Pre- vs Post Flow Requirements using Skimmer

Design pond with traditional riser with skimmer in place of low 
flow orifice, additional orifices to control other storm events and 
emergency spillway - skimmer controls 2-year storm



Pre- vs Post- Analysis – Pond w/ Skimmer Summary

WQ 2 - yr 10-yr 25-yr 100-yr

Pre- 0.00 0.72 3.0 5.42 10.72

Post- 7.23 19.72 30.42 38.53 53.35

Pond 0.70 0.78 2.44 4.39 26.30

Elev. In 
Pond

12.01 14.68 16.11 17.08 17.69

Storage 
Required

0.174 0.626 0.934 1.196 1.394

vs Traditional Pond Design



Traditional Pond vs Pond w/ Skimmer Comparison

WQ 2 - yr 10-yr 25-yr 100-yr

Traditiona
l
Flow

0.25 0.81 2.75 4.51 26.84

Skimmer 
Pond Flow

0.70 0.78 2.44 4.39 26.30

Traditiona
l
Pond 
Storage

0.245 0.725 1.059 1.352 1.584`

Skimmer 
Pond 
Storage

0.174 0.626 0.934 1.196 1.394

Difference 
in Storage 
Required

-29% -14% -12% -12% -12%



Summary

Skimmers can 
enhance water 

quality and reduce 
maintenance in 

permanent basins

Filtration based 
methods can be a 

good option in ponds

Testing has 
confirmed TSS 

Removal Efficiency of 
over 90% for the 

Rymar Water Quality 
Filter.
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