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The Elizabeth River Project

Mission: Restore the Elizabeth River to the highest practical level of
environmental quality through governmental, business, & community
partnerships.

< Working on restoring the river for
2/ years

< 134 River Star facilities

<€ QOver 5,400 River Star Homes

< Government projects with US Navy,
NOAA, US EPA, VA DEQ, VA DCR,

Norfolk, Chesapeake, Virginia
Beach, and Portsmouth
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The Health of the Eastern Branch of the
Elizabeth River

Elizabeth River - Report Card 2014

P, Lafayette River

Broad Creek

Western Branch
Indian River

River health scale
HA
Hs
HMc
Southern Branch Mo
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Goal: Improve the Indian River and Broad Creek tributaries of the
Eastern Branch of the Elizabeth River from F to at least D for
Enterococcus bacteria. Improve the overall water quality score for
the Eastern Branch from D to C.
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(Eastern Branch Environmental Restoration Strategy, Elizabeth River Project with stakeholder ;
guidance and federal grant with the National Fish & Wildlife Foundation)




Scorecard Overview

Scorecard Measures Broad Creek Indian River

Bacteria (human contact F F
criteria)

Dissolved Oxygen B
Nutrients - Nitrogen F
Nutrients - Phosphorous F
Phytoplankton/ Chlorophyll D
OVERALL F
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Restoring the “Lost Branch” of the
Elizabeth River

A ES 7 |

< "Restoring Broad Creek While Advancing the Science of Urban Ditch
'‘Re-Plumbing”

< “The project will integrate green infrastructures, including but not limited
to the urban ditch retrofit, into storm water management approaches
along the lower bay, while also improving water quality in Broad Creek!

Elkizaheth RivF YR Project
Making restoration areality ;’ W




Why Ditch Retrofits?

< Innovative Stormwater Treatment

< Improved N and P reductions

< Option for high water tables

<« TMDL Credit Available for Ditch Treatments |
and Ditch Retrofits

< Replicability across Hampton Roads
< Feasible solution when space is limited
< 148 miles of ditches in Norfolk alone,

more in adjacent cities
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Ingleside Church - Part 1

Cross Section A-A' I - S—
aaop Of Church Parking Lot Swale '
4:1 side slopes Elevation: 11.5'

“Amend Soil with bioichar 2
deep (10% by velume)

] 4 ]

Scale: 1" =4'

Cross Section B-B'

of Church Side Swale with Bench

Bottom Elevation = 10~ _=ung Ground
Cross Section C-C' e
Scale: 1" =2'

of Church Gravel Wetland



Roof drain outiet with O ¢ aton: 1125

#57 Stone Lined Forebay, bottom elevation: 10.5'
, elevation of existing water |ine

Hand dig to before construction to ensure proper cover

Filter Fabric under gravel

Ingleside Church - Part 2
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Cross Section E-E'

Filter Strip and Gravel Wetland

ix 1' of biochar into filter strip area (10% by

#57 stone at least 1" below |evel spreader

Fiiier Fabric on veriical sides of gravel weiiand %

4" Under

e 8~ Tnp Sail

M H;“\z- Pea Gravel
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Profile D-D' T
of Church Gravel Wetland
1H:10V
Road
|—s50 180 &

. f OQutlet Pipe
11 Existing Elevation I |, Weir Stcture
i e [ e | (see detail)
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Existing Soil

Groundwater Level
67" Top Soil
17" Pea Gravel
3.2' Gravel

4" Underdrain, perforated pipe
Invert Elevation: 7'

Bottom Elevation: 5
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Preconstruction Conditions -
Ingleside Church




During Construction - Ingleside Church




East Princess Anne Road




Princess Anne - East

R SR

e Cross Section B-B'
Bioreactor Eaa TR
1z M — Cut excess pipe (around 9) =/ o

M Existing Etevation - . |’ M
: M | ___~FElevation: 7" /{Lﬁ

8 7 T8 — 7
: W e :
5 3 T

o / 8" Topsoil .~
Groundwater Elevation

1" Riprap Apron
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Princess Anne - South

Cross Section D-D°
Dry Well

Diome cap -
Elvabon: 3.25° J Extsting Eevaton -
. S 4
CaE e | # -
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0ET Top Sol 7
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i = L+ ¥ e B
=iher tabeic anound stone layer 12" Diarrwter plos 12 [0ng) i

. rrcraled In 850 |aynr
Wirap aechor of pipe in s |ayer wih Fe lay
filtar fabiic 4o prevent sl piging

—— e —
=
Existng Slevason Profile C-C" of Swale 1H: 10V
uEity - Fipes from French Drains
: - i —Calch Bask top sievaton: 5.25
- = ; o D Inkets
g 4 I:...'.._' _' Dy Wel, see cross sachon
R - A=
i - : X » " Ewisting Sail
a Plp= invert 7.55" ot of catch basin
Start of bioreactor [see cross section B8 Cleancuts, & PVC capped
Gravel Apron
Grarva] Chimnay 154' Long, 127 Dlameter Pipe
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Preconstruction Conditions - Princess Anne
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During Construction - Princess Anne




N and P Reduction Overview

Side Swale

Roadside Ditch

Front of Church

Industrial — West
In Grass Area
Industrial — East
In Grass Area

Industrial — South

Parking Lot Ditch

Grass Channel 15%

(Biochar)

2-Stage Ditch/Rain N/A

Garden

Gravel Wetland 32-88%
(literature)

Filter Strip/Rooftop 50%

Disconnect (Biochar)

Bioreactor N/A

Bioretention Level 2 50%

Bioreactor N/A

Bioretention Level 2 50%

Piping to West & East N/A

(literature)
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Lessons Learned

< Ditch retrofits are expensive - original bid was over $800,000, rebid reduced
the project to $310,000

< Limited number of engineers and contractors who have experience with ditch
designs — experienced firms were not the low-bidders

< |ssues with inaccurate design data can cause significant impacts to the project

< Bay program yet to approve TMDL credits for two-staged ditches,
bioreactors, and phosphorus absorbing substrates

< Maintenance of surrounding ditch
elevations is needed for project to be
effective

<€ With increased rainfall intensity, ditch
retrofit designs will need to be
modified

< Utilities in the urban arena make
these projects difficult

< Hire an experienced and trustworthy
contactor - we hired EQR and they
have been great to work with




Thank you! Questions?

Chesapeake Bay Program

Science. Restoration. Partnership.

Thank you to our funders, NFWF and the Chesapeake Bay Program!
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