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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 USACE J_ :
_ _ MISSION
5.) Shenandoah River — North Fork Community Outreach Dalivior vital 1
engineering §o|uti9ns. L kbt B
6.) Beaver Creek Watershed Study ez L g - 7
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7.) Cold Springs Nutrient Bank Monitoring Update our economy, and

reduce disaster risk.

8.) International Concepts
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Regenerative Design in the Headwaters
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; Design in the Headwaters

ACeDoy
Hyrnmwe

Peterhory

Fasomned

Tottitos
Fixh

5

v

5
3

LY oS

CAbrading
i

Misgen

Maufalie

frerehmen
WL
Fremeh
Lo

Chariolte
Amalie T G
et

Lerweis

v
Altama 5 W

<
Lon Y
] e g e e bWy
- p——
\/

Spanive Bearh

INGE AUSTIN VERWELI DRIVEWAY

ST. 1 UN REAT NORTHSID
REFERENCE. USOS 7.5 MINUTE SERTES TOPOGRAPHIC MAP,
CILARLOTTE AMALIE GUADSLANGLE: VIZGIN ISLANDS - ST THOMAS [SLAND

7) BLOSSOM

CONSULTING & ENCINEERING




'ﬁnnpﬁpf“"ﬂ- ",




Riverbank / Shoreline Stabilization
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Mattaponi River
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2-year 10-year 100-year

Hydraulic Modelling
>
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' /" 4’ \* Coq’nparative Analysis of tidal inundation 110 e il
- from existing to proposed conditions ) :
* Sediment Transport Analysis

. King Tide

BCE



g ¢ : i<

o - ] v

4 40 v PN N 3
: ) . TN HMgeRtown »_) .\ ( ) 5
T, > ":l" o TN R " \ | 2 ) ‘ l"’-' -~ 8 -

X £ | { ./ |
] ] AN { 5
Potomac River Basin 5
n&ﬂldr E
: ] : @\_M_ :

a / v \

o~ ] xR l:"

5 3 \ D over
& &7 ’ S\ .
So . ( Gatteishuey

f

DL\!" -.'|.|I¢ /v, b,
fJ \ >
. DELAWARE

P w . = .
3 - ) . J
o Povt N =y -t . P o< 9
X Crede \ , f ame @ ’\‘ Bowie N Annapolis {
v g £ L v A \ - . 58 ~
3 S R 4
o " : . D

+' 2 ",.;: 4 ! ° ,i \ .
T\DISTRICT OFSCOLUMBIA H 1

\ O T S Watington DC T
) o . )
*“\._\ . T f‘ ﬂ g / : ! :
S .
o, > Qe-.mdn..‘s Lo o y
S \‘ parng aas A
o~ 1 Y
o ' A '
".- » -
y \ b Y =
AbpALACRIAN AL ; - <
NATIGNAL 3 . > T
SCENTCTRAIL X <
) | ;
’ ]
oe TV L
fu > Y . ;
, £ J v 2/ e A 5 1
‘ . r S W
A ; /’/ : o - e Rive ¢
Y of . , y N IY 4_
qg : : V " |
> 1
/f L ) .
| - - \
/ \ -
{ .
Yo | \ ' Chincots
LaKke-Anna \ :
l . Rau
ranoler i
e ' L
™ 2 O ' ’
. * Ry, Poc omG ks
\ 1 . Sound
k3
T ,'.“';r, F
-~ » 2, g -
X ot ‘-
- \ % - 3
z oy s o = he 1 k¥ y
- 2 2




UTDOOR GLASSROOM TEACHNG PLATFORM LOCATED AT

T LOCATION OF RESTORED CHANNEL AND HABITAT
X E. MATURAL MATERGALS (LE WOOOSBOULDER) SEATS
MATERIALS) AND EDUCATIONAL STWACE

Eastern Brook Trout Priority Watershed

Project LINK: Connecting
Shenandoah River Friendly
Communities
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Balance of Energy

RESTORATION PLAN (NODE 5 - SIDE CHANNEL) - SCALE: 1IN =50 FT

e Deliver/Transmit Energy

e Interrelationship of Power and Water

e Stormwater management that is based on
maintaining the pre-development durations of
exceedances of the threshold discharge for streambed

PRE-CONSTRUCTION:
INSTALL ESC PER ESC PLAN PRIOR

mobilization (Q critical) or the erosion potential .. \| " TO CLEARING ACTIVITIES.
: POST-CONSTRUCTION:
/ PLANT LIVE STAKES, PERMANENTLY
. 4 . STABILIZE USING RIPARIAN SEED MIX
e Regional or watershed hydrologic models that site ' A PLANTIG ALV,
developers would need to use for stormwater ,,
management (this would allow for continuous —r—T——— i
. . 2 < . g 25 50 100 feet A
simulation modeling, predictive climate models, greater / R

accounting of hydrograph coincidence/overlapping
from subwatersheds, etc.),

* Virginia preliminary stormwater management considerations for future regulations @



Beaver Creek
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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

B



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

BCE



Cold Sprlngs

Stream and floodplain restoration for nutrient credltlng in the Shenandoah Valley

TABLE 2: MELEASE SCHEDULE TASLE for Cold Spriags Nutriert Senk

™ 4




Looking downstream across rock
riffle with oxbow off-channel wetland
storage in background on right

Thalweg Migration Summary
Monitoring Year 2 (2022)
Cold Springs Nutrient Bank

As-Built | Year 2 Change in
Channel | Feet Compared to
Width As-Built

X5-1 Rife | 320 | 035 | 1% |

X5-2 Riffle

53 204 | o045 |

Xs-4 Rifffe | 164 | o045 |

XS-5 Riffle

X6 | Riffle | 262 | 02 |

N R G O e oo st ey b M | xs7 | Riffe | 287 | 015 |

PE R £ At A5 e 8 e SR GOr T L S e MR T | xs-9 | Riffle | 243 | 04 |
| 409 |

Cross Section
Type

Percent Change in
Thalweg Migration

ik QIR ) TV

| Pool |
| xs14 [ Pool | 179
| Xs16 |  Pool | 241 |
| xs18 [ Pool | 241 | 015 |

I S TR

0.15
0.7
0.55
0.15



Cold Springs Nutrient Bank

; Width/Depth Ratio
Ko Zectlon Cros; Seectlon As-Built Year 1 Year 2 | Stability Rating (Year 2 vs
b As-Built)

Stability Rating o

X5-8 Pool (Year 2 va. As-Bullt)
@ St bt ¥ v e Nerae

I

xs9 | Riffle | 196 | 194 |
| xs15 | Riffle | 27.7 | 283 |
| xs17 | Riffle [ 290 | 298 |

: :

* Data per Clearwater Ventures As-Built received from DEQ

XS-5 Riffle (Year 2 vs. As-Built)
L € rm e bea

Year 2 Vegetation Monitoring

* Platanus occidentalis / American sycamore

e Acer negundo / Boxelder

 Salix nigra / Black willow

e Acer rubrum / Red maple

 Quercus rubra / Northern red oak

* Juglans nigra / Black walnut

* Hamamelis virginiana / American witch-Hazel




Looking
upstream at
constructed
riffle and pool
with toe wood.

Note
bench/bar
access on
Inner bend.

Note RR and
Power line In
valley.



Woody Stems

| D] 0 7tz
| Indicator |
]

Scientific Name | Common Name

enon buttonbush

fucer Lol
fub

Native | Nom-Invasvie

Year 2 Vegetation Monitoring

* Platanus occidentalis / American sycamore
* Acer negundo / Boxelder

» Salix nigra / Black willow

* Acer rubrum / Red maple

Eatimated Stoms Per Acre “B71 | Ge0 %] 4 ; ;
T T T R T T N T TR * Quercus rubra / Northern red oak
' ; s * Juglans nigra / Black walnut

Estimatnd Stoms Por Ac * Hamamelis virginiana / American witch-Hazel

* Quercus michauxii / Swamp Chesnut Oak

B

* Data per Clearwater Ventures As-Built received from DEQ



Herbaceous Cover
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BLOSSOM

CONSULTING & ENGINEERING

CONTACT

1101 Professional Drive, Suite G
Williamsburg, VA 23185

757.870.4825

scott@blossomconsulting.net
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