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Design Considerations
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DECK MATTING

Limits of Disturbance
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Construction Access: 16-20 ft Wide
Total LOD: 50,000 ft?2 R RTING AN : 2 :
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Upstream Sewer Crossing Construction Access

Access along Alexandria Heritage Trail Material Drop Off & Loading from King Street

Photo Credits: Greeley and Hansen



Limits of Disturbance
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Downstream Sewer Crossing & Exposed MH Construction Access

Fill Needed for Similar Construction Access as 2015 Taylor Run Crossing Interim Solution Project




Chinquapin Park Acidic Seepage Swamp Protection

* 69 recorded species

» Mainly located south
of Alexandria Heritage
Tral

 Wetland areas
excluded from LOD

 Use combination of
chain link fence and
silt fence to protect
wetlands from being
disturbed

Photo Credit: Greeley and Hansen

Utilize Similar
Protection as 2015
Taylor Run Crossing
Interim Solution Project



Tree Protection near Access Road #2

FENCING AND ARMORING

F'LAND

BOARD FENCE

TREE PROTECTION

CONSTRUCTION
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CORRECT TRUNK ARMORING
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Level of Infrastructure Protection

» Long-term solution to protecting
infrastructure

o Excavation & relocation of sewers
o Includes stream restoration

Relocate or Bury

Asset Under
Streambed

 Varying Useful Life of Material Chosen for Asset Protection
o Reinforced Concrete Encasement & Boulders: 50-100 Years
Asset Protection & > Less Maintenance
Armoring o Large Wood: 30 Years
» Continual maintenance
» Replace 30% structures every 10 years

» High Risk of Failure

* Potential for Stream
Assets Contamination

Exposed Sewer




Asset Protection &
Armoring Examples
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Streambank Stabilization — Boulders

Boulder Revetment Boulder Streambank Protection
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Streambank Stabilization - Log Cribbing

From John Field’s Presentation

Longitudinal view
Cross section view

Upstream Downstream

Top of bank

I 20 ft | Top crib log cabled to piles

Vertical pile

4ft Flow —

Boulders and/or brush/slash 8- --|-----------==-% Toe of bank

placed behind cribbing

12" Diameter /

Mote: flow direction into page

10 fi
— ~ Vertical pile (driven to a depth of 10 feet)

Image credits: John Fields



Streambank Stabilization - Log Cribbing ®

VESCH Std & Spec Plate 3.23-3
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In-Stream Techniques used for Asset Protection

Boulder Weir Cross Vane Step Pools

« Advantages
— Slows down stream flow
— Energy dissipation
— Re-directs water away from banks to reduce erosion
— Often used to protect sewer crossings

Left Photo Credit: AECOM
Middle & Right Photo Credits: Montgomery County, MD DEP



Sewer Crossing Protection
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STREAM FLOW—L [ ——
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CONCRETE ENCASEMENT ‘ Q APPROXIMATE
\ i g [STREAM BOTTOM
oL : | 45 @ 12°0c
NEW DUCTILE 1
RON PIPE— " .-

45 © 9%

NOTE:

1. CAST CONCRETE ENCASEMENT
AGAINST ROCK TO FILL
TRENCH WHERE IN ROCK.

2. CONCRETE ENCASEMENT
ACROSS STREAM BOTTOM TO
AVOID LOCALIZED HIGH
POINTS AND TO ENSURE A
SMOOTH TRANSITION OVER
THE PIPE CROSSING.

PIPE 0.0. + 3-0"

PIPE OD/8 OR 12" MIN

Concrete Encasement
Sanitary sewer in
concrete encasement
protected by boulders

Photo credits: Fairfax County South
Van Dorn Street Project



Conceptual Design &
Architectural Renderings
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Upstream Crossing — Existing Conditions
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Upstream Crossing: 000040SEWP

Boulder Weir with Step Pool
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* Encase the sanitary sewer with reinforced concrete

« Ramp of boulders to allow water to flow over the
encasement

 Downstream will have a boulder weir and step pool to
dissipate energy and divert flow from streambank

* Prevent flow from undercutting the sewer and eroding
streambank
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Upstream Crossing Before & After

Photo Credit: Greeley and Hansen



Upstream Crossing — Large Wood Alternative

}Before

Photo Credit: Greeley and Hansen
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Manhole — Existing Condi

Greeley and Hansen

Photo Credits



Exposed Manhole: 007529SSMH

o ¥ L Wl

Photo Céedit.: AECOM’
« Semicircle of engineered boulders around manhole
tied into the engineered boulder revetment along
streambank for stabilization and asset protection

» Fill with graded stone




Manhole Before & After

Photo Credit: Greeley and Hansen
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Downstream Crossing: 009478SEWP

Boulder Weir

ARMORED STREAM BED | CASCADE
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CONCRETE
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* Encase the sanitary sewer with reinforced concrete

« Ramp of boulders to allow water to flow over the
encasement =

» Downstream will have a boulder weir and step pool to
dissipate energy and divert flow from streambank

* Prevent flow from undercutting the sewer and eroding
streambank




Downstream Crossing Before & After
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Downstream Crossing — Large Wood Alternative
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Preliminary Cost Estimate
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Preliminary Cost Estimate

Tree Impacts Hard Armoring Bioengineering Minimal Intervention Large Wood Sanitary Sewer
Protection

Limit of Disturbance (in acres) 2.82 2.63 1.06 0.92 1.13

Number of Trees To Be Cleared 202 190 53 40%* 54*

Total Trees to Be Planted 1692 1578 636 552 678**

Net Trees Gained 1490 1388 583 512 624

*Includes all tree trunks that are within the LOD. Any canopy extending into the LOD will have require pruning and not removal.

** Disturbed areas will be replanted at 600 stems/acre

Cost Estimate

Hard Armoring

Bioengineering

Minimal Intervention

Large Wood

Sanitary Sewer

Protection

Construction $2.6 million $3.4 million $915,000 $1.0 million $773,000
Mitigation $1.2 million (1,410 LF) $930,600 (1,410 LF) $193,000 (220 LF) $282,000 (320 LF) $322,000 (370 LF)*
Maintenance $130,000 $51,000 $395,000 $428,000 $286,000*
Grand Total $3.9 million $4.4 million $1.5 million $1.8 million $1.4 million

*Infrastructure maintenance maybe exempt from mitigation. However, permitting fees and approval from environmetnal permitting agencies are required

*#* Maintenance should not be required for another 50-100 years

« Compensatory mitigation likely not required for streambank and crossing stabilization for

protection of sewer assets
— Permit coverage under ACOE Nationwide Permit #3 or #58
— Thresholds or limitations for linear footage of stabilization
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