
Headwaters to Shoreline

Where Stream Restoration Meets 
Infrastructure and Emergency Management. 



Case Studies by Watershed

The role of stream restoration in improving our ability to manage natural resources 

and design infrastructure with less risk is becoming more important and critical.

1.) Yarmouth Creek Headwater Restoration

2.) Mattaponi Living Shorelines

3.) Chickahominy River Multi Terrace Riverbank Stabilization
 
4.) Wachapreague Tidal Wetland Mitigation

5.) Shenandoah River  – North Fork Community Outreach 

6.) Beaver Creek Watershed Study 
 
7.) Cold Springs Nutrient Bank Monitoring Update

8.) International Concepts 

USACE



Yarmouth Creek



Headwater Restoration, Urban Corridor, Utility Constraints

Winterberry, Virginia

Setting: 

Goal: Increase Safety, Protect Infrastructure & Property 

Technique: Increase Flood Prone Area Width, No Rise

Design Scenarios: Routed Flows for up to 10-year 

Un-Routed 100-year analysis 





Regenerative Design in the Headwaters  

Harman, Will, 2018. Application of Natural Channel Design Techniques in Sub-Arctic Alaska



Regenerative Design in the Headwaters



Chickahominy

Chickahominy River



Riverbank / Shoreline Stabilization



Mattaponi 



Mattaponi River  



Forward thinking tidal wetland mitigation designed to adapt to rising tides



• Comparative Analysis of tidal inundation 
from existing to proposed conditions 

• Sediment Transport Analysis 

King Tide

Hydraulic Modelling Tributary Qpeak (CFS)

2-year 10-year 100-year

Sink-1 23.7 58.9 141.8

Sink-5 11.0 27.4 67.4



Potomac River Basin



Shenandoah River (North Fork)

Eastern Brook Trout Priority Watershed

Project LiNK: Connecting 
Shenandoah River Friendly 
Communities 



Broad Run
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Balance of Energy 

• Stormwater management that is based on 

maintaining the pre-development durations of 

exceedances of the threshold discharge for streambed 

mobilization (Q critical) or the erosion potential

• Regional or watershed hydrologic models that site 

developers would need to use for stormwater 

management (this would allow for continuous 

simulation modeling, predictive climate models, greater 

accounting of hydrograph coincidence/overlapping 

from subwatersheds, etc.),

* Virginia preliminary stormwater management considerations for future regulations

• Deliver/Transmit Energy 

• Interrelationship of Power and Water



Beaver Creek

Watershed modelling to identify road 

overtopping for 100-year-old military facilities 



Design storms and scenarios

• NOAA, NCDC Climate Data File

• Simulation of a 10- and 50-year, 24-hour 

depth precipitation event following an 

equal event 7 days prior

• Simulation of a 200-year, 24-hour depth 

precipitation event

• 15 second interval 40-year precipitation 

data long term record

Tributary Qpeak (CFS)

10-year 50-year 200-year

Main Stem 987 1494 1971

Red 580 776 958

Green 226 300 364

Cyan 467 567 1073

Blue 295 675 926

• Standardization across bases / regions



Tasks Complete 

- Forecasting and predictive analysis for 

improved circulation and protection of 

resources/assets during extreme events.

- Conveyance success analysis at primary 

and secondary roads.

 - 2D modelling for proposed solutions as it 

relates to sub watershed response.

Critical Steps 

• Gage installation

• Monitoring stations for alerts

• Emergency action planning

 

Future Solutions

•  - Road Elevation, Floodplain Culverts, 

Off Channel Storage, Restoration 



Cold Springs
Stream and floodplain restoration for nutrient crediting in the Shenandoah Valley



Cold Springs
Looking downstream across rock 

riffle with oxbow off-channel wetland 

storage in background on right

* Data per Clearwater Ventures As-Built received from DEQ



Stability Rating  

Year 2 Vegetation Monitoring 
• Platanus occidentalis / American sycamore
• Acer negundo / Boxelder
• Salix nigra / Black willow
• Acer rubrum / Red maple
• Quercus rubra / Northern red oak 
• Juglans nigra / Black walnut
• Hamamelis virginiana / American witch-Hazel

* Data per Clearwater Ventures As-Built received from DEQ



Looking 

upstream at 

constructed 

riffle and pool 

with toe wood. 

Note 

bench/bar 

access on 

inner bend. 

Note RR and 

Power line in 

valley. 

* Data per Clearwater Ventures As-Built received from DEQ



Woody Stems

Year 2 Vegetation Monitoring
 
• Platanus occidentalis / American sycamore
• Acer negundo / Boxelder
• Salix nigra / Black willow
• Acer rubrum / Red maple
• Quercus rubra / Northern red oak 
• Juglans nigra / Black walnut
• Hamamelis virginiana / American witch-Hazel
• Quercus michauxii / Swamp Chesnut Oak

* Data per Clearwater Ventures As-Built received from DEQ



• Solidago canadensis / Canada goldenrod 
• Erigeron annuus / Annual fleabane 
• Chamaecrista fasciculata / Partridge pea 
• Monarda fistulosa / Oswego-tea 
• Oenothera biennis / King's-Cureall 
• Daucus carota / Queen Anne's-Lace 
• Verbena urticifolia / White vervain 

Herbaceous Cover 



• Alps to the 
Adriatic Sea 

International Concepts 



• Model Ecosystem for Large European Rivers 
• Gravel bed
• 120 inches rainfall/year
• Braided Meandering Channels
• Floodplain Management 

Tagliamento River

• Model Ecosystem for Large European Rivers 
• Morphologically Intact Gravel Bed
• 120 inches rainfall/year
• Braided Meandering Channels
• Floodplain Management 



CONTACT

1101 Professional Drive, Suite G
Williamsburg, VA 23185

757.870.4825

scott@blossomconsulting.net
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