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- NATIONAL COVERAGE - LOCAL FOCUS

Qres

RES creates solutions to support
economic development and long-
term environmental sustainability.

With nearly 400 dedicated
individuals across the country —
RES employees are directly
Invested in the quality of their work.

Founded in Baton Rouge in 2007, RES is the
nation’s leading provider of ecological and water
resource solutions.
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- WATERSHED POLLUTION DIET

« TMDL Goal to meet reductions by 2025
* 60% of Actions in place by 2017

* Phase Il WIP to be developed by 2017
* Nitrogen, Phosphorous, and Sediment

 DE, MD, NY, D.C., PA, WV, and VA
| N a e oY, | EPA Estimate of Stream and Wetland
Restoration Projects to be Significant Strategy
to Achieve Reductions:
3,096,922 linear feet or 587 restoration
| miles 2014 — 2025
9 92,228 wetland acres

| Chesapeake Bay
Watershed

Total Reductions: Tracking:
25% N Local TMDL Action Plans
i J Chesapeake | 24% P DEQ
L By 20% Sediment Bayfast



- STREAM RESTORATION PROTOCOLS

The Chesapeake Bay TMDL has set load reduction goals for TN, TP and TSS for each MS4
permittee in the watershed.

In 2014, an expert panel completed a multiple year effort to establish protocols that MS4
permitees could use to calculate load reductions from stream restoration projects.

The Expert Panel Identified three main protocols for load reduction.



- THREE MAIN GOALS FOR LOAD REDUCTION

« PROTOCOL 1 - PREVENTED SEDIMENT: This protocol determined the load reduction from
reducing bank erosion. The protocol is based on bank erosion hazard index/near bank stress
methods. This protocol focus on preventing future loads from the existing channel.

* PROTOCOL 2 — DENITRIFICATION: The removal of water column nitrate during baseflow
through increasing in-channel de-nitrification. This is the only protocol that solely targets
nitrogen, and could be treat-n-load generated upstream of the restoration reach.

« PROTOCOL 3 - FLOODPLAIN CONNECTION: This protocol estimates the pollutant removal
achieved through storm flows flowing through a vegetated floodplain. This protocol treats
pollutant load generated upstream of the restored reach.
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PROTOCOL 1 -BEHI DATA COLLECTION
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- PROTOCOL 1 - REGIONAL EROSION CURVES
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PROTOCOL 1 - BANK PINS AND BANK STABILITY
MODELS

BANK PINS PROVIDE REAL SITE DATATO VALIDATE

BANK STABILITY TOE EROSION

MODELING AND REGIONAL CURVE ASSESSMENTS MODEL (BSTEM)
RN % | ,: e‘-'g': ' Definition of points used in bank ‘
~Toe PinData A'“” mb‘io‘dﬂﬂ‘
Statior: g ‘ % of shear ’m‘ >
W ‘ £ - /rToe Pin Area B - bank edge
Elevatior: g ..‘ 1 C+P « breaks of % on bank
ML) 8 - = ' (if no break's of slope place
; M arthing: % = ‘§' Q' a‘dﬂ."'w' 'y‘pm) .
[optional] - ~w Mloo
P g = :;I | i R-U - breaks of slope on bank toe
S Easting: . no breaks d sl then
(o e || | e w ot oa Pilimecoy
: Stati . MJ . ¢
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PROTOCOL 2 -SURFACE WATER AND GROUNDWATER
INTERACTION AND CARBON SOURCE PRODUCTION
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PROTOCOL 2 -SURFACE WATER AND GROUNDWATER
INTERACTION = DAYLIGHTING STREAMS

9’-12" Farway 5'-0” Forested Wetland 6'-0" Channel 15°-0” Forested Wetland Proposed
' Rough " Floodplain Bench d Remove ex. concrete ditch to provide 4 Floodplain Bench ! Fairway
groundwater/ surface water connecction
| Ex. Farrway | 4'-0" - 6'-0" Concrete Channel :
ARLINGTON COUNTY STREAM- EXISTING CONDITIONS SCALE: NTS ARLINGTON COUNTY- PROPOSED CONDITIONS SCALESNTS
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PROTOCOL 3 — FLOODPLAIN RECONNECTION AND
RE-ESTABLISHMENT FO FLOODPLAIN WETLANDS
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PROTOCOL 3 — FLOODPLAIN RECONNECTION AND 2-D
MODELING




STREAM RESTORATION PROTOCOLS HAVE PLACED
GREATER FOCUS ON FUNCTIONAL LIFT

Functional Lift

* Hydrology
o Groundwater connection
* Hydraulics
o Decreasing shear stress
o Floodplain connection
o Increase surface roughness with woody debris
and vegetation
* Morphology
o Stable stream plan form, bed form, and
dimension
« Water Quality
o By reconnecting the surface water and
groundwater connection and providing frequen
floodplain connection for sediment deposition
* Improve Ecology
o Connection to cooler groundwater
o Woody material for carbon source
o Riffle bed form for benthic habitat ” Q

Existing

Incised Channel — Flow

Step-Pools—>

Wetlands



STREAM RESTORATION PROTOCOLS HAVE PLACED
TREMENDOUS VALUE ON RESTORATION OF
AGRICULTURAL STREAMS

« High eroded stream banks
- Lack of vegetative buffers
» Direct nutrient impact

» Disconnected floodplains

* Removal of legacy sediments



SUCCESS OF TURN KEY TMDL SOLUTIONS

Key Benefits:

* Applicable to all forms of
environmental compensation
(wetlands, streams, nutrients,
species, habitats, buffers,
forests)

¢ Cost savings through scale and
integration

* Fixed pricing and flexible
payment schedule

 Reduced administrative and
internal overhead costs

» Guaranteed performance
bonding

 Customized solution tailored to
unique project circumstances
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