
Thank you to our sponsors



Regenerative Stream Design

Joe Berg (and many others)

Biohabitats

jberg@Biohabitats.com



The Origin of the RSC Approach



Bankfull flow



Incised channels at baseflow function like ag ditches



Legacy Sediments

Figure from Walter, R., & Merritts, D. (2008). Natural streams and the legacy of water-powered mills.  
Science, vol. 319



The modern, incised, meandering stream is an 

artifact of  the rise and fall of  mid-Atlantic 

streams in response to human manipulation of  

stream valleys for water power. 

(Walter, R.,  & Merritts, D. (2008). Natural 

streams and the legacy of  water-powered mills.  

Science, vol. 319.) 



Adapted from Kondolf, M. (1997). Environmental Management, 21, 533-551.

Zone of  Erosion/Transport

Zone of  Deposition

Our Broken Stream Systems Function as 

Major Sources & Conveyors of  Sediment 

& Phosphorus



What is the Alternative?

►Understand historical landscape ecology

▪ Don’t ignore hundreds of years of anthropogenic 

influence

►Temporal reference system

►Not turning the clock back to restore historic 

conditions, that isn’t possible

►Use understanding of historic conditions to identify 

restoration elements that help us meet restoration goals

►Conveyance of Sediment not my goal-turning 

off sediment and nutrient transport is the goal



Beaver dams very common on landscape—Useful Analog?
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“The” RSC 

(regenerative stormwater conveyance)





Regenerative Stormwater  Conveyance

Ephemeral Gully Restoration Approach



Sand seepage bed



Riffle Grade Controls







Carriage Hills Post-restoration
(during stormwater runoff)

8% stream gradient

Runoff during a large precipitation event (7-in/24 hr)
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Source: Solange Filosa 2012



Solange Filoso, University of Maryland Center for Environmental 
Science, Chesapeake Biological Laboratory
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Back to Stream Restoration



Incised Channel Bottom

Baseflow Channel Approach in a Perennial Stream



Conveyance Channel

Material Processing Channel



Source: Solange Filoso, University of Maryland

Red = upstream
conveyance channel

Black = regenerative 
stream channel



Tributary to Rock
Creek
Washington, DC

Pre Restoration

~10 ft Incised





Tributary to Rock Creek
Washington, DC

October 2011

Connected to Riparian Zone



Using Wood 





SECTION NAME



SECTION NAME

Drone view of area



• ~4,100-lf stream restoration using
~70 wood structures

• 1st and 2nd order stream channels 



















Progression of Methods for Surface 

Water Conveyance
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Rip-rap, gabion,
Concrete channels

Bankfull Channel Design

Integrated Stream and 
Floodplain Techniques

Next ?



Questions?



Novel Use of 

Constructed ‘Streams’ for 

Stormwater Management



Holladay Park and Jabez Branch



West Fork 
Jabez

East 
Fork 
Jabez





STORMWATER MANAGEMENT SUMMARY TABLE PHASE 1

Criteria

Volume 

Required

(cubic-feet)

Volume 

Provided

(cubic-feet)

Net 

Difference

(cubic-feet)

Water Quality 

Volume (WQv) 8053 31032 22979

Reccharge Volume (Rev) 2336 24673 22337

Channel Protection 

Storage Volume (Cpv) 18295 47652 29357
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Existing Runoff  versus RSC Outflow during 100-year Event

Existing

RSC Outflow

RSC Outflow minus Exfiltration

Event Existing RSC Outflow RSC Outflow

Minus Exfiltration

(cfs) (cfs) (cfs)

1-yr 0.81 0 0.35

5-yr 10.1 1.87 6.06

10-yr 18.35 8.73 13.94

25-yr 33.4 22.86 29.85

100-yr 66.14 55.14 64.24



P has e 1-Orig inal Des ig n C urrent C os ts

P ipe L F G rading/E xcess $248,750.00

15" 1453 S WM P ond $80,131.00
18" 408 P ipe $23,194.00
21" 48 R isers/structures/headwalls $30,000.00
24" 517 24" P ipe $8,420.00
27" 470 S andstone Weirs $14,360.00
30" 523

12" x14" 50 T otal $404,855.00

Total L F 3469

C os ts

S WM P ond 216,710.00$        

R C P 592,158.75$        

S WM Ac c es s  R d 8,900.00$            

F enc es  for S WM P ond 10,700.00$          

T otal 828,468.75$     

L ayout $44,934.00

S ediment C ontrols $21,971.00

Holladay P ark- C os t C omparis on



Innovative Integrated Stream and Wetland







Hyporheic  Zone Treatment



Seepage berm / trail surface during construction

Seepage 

reservoir





Wetland condition on upslope side of sand seepage berm /trail



Dynamic soil system, not static sand bed
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