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Demonstration Project

“It Is easler to resist at the
beginning than at the end.”

-Leonardo da Vincl

@ Stantec




Lorton Road LID Demonstration
P rOJ e Ct :lbl;xsxmnglkrﬁsz CREEK AND HIGH POINT WATERSHEDS )

7 g';:-”“lﬁ',”’d*- ¢.% . .{ g
Outgrowth of L L

Fairfax SPS LS %W%Jr A
Watershed Plans g RN J

Steering Committee

Demonstration Project




Planning Stages

 Early Conceptual
Report

o Significant
Stakeholder
Review

e Commissioned
Design
« Conceptual
 Preliminary
 Intermediate
e Final




Practice Screening Results

o Swales

 Bioretention

* Bioslopes

e Compost Soil Amendments

« Enhanced Detention Facillities
 Natural Dispersion



Swales




Bioretention
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QA/QC Program and Process

\\/DUT Low Impact Development Facility Field Inspection Checklist

Nl iaa| “‘Quality means

e I [ R

el doing it right when

Layout/Staking
»  Correct location/placement?
General dimensions of facility with tape: L =

| |
. e 77
+ Layoutishape per plan?
»  Describe any visible, previously unknown conflicts:
| |

«  Any field modifications requested? Describe & provide sketch (attach sheets as needed).

Rough Grading/Excavation
= Proper erosion & sediment controls installed?
»  Surface Area rough & scarified?
»  Describe any visible, previously unknown conflicts:

«  Any field medifications requested? Describe & provide sketch (attach sheets as needed).

Gravel Diaphragm/Engineered Level Spreader
Censtructed per details in plan?

Spot elevations to ensure gravel diaphragm/ELS is completely level? Correct design elevation?
Geotextile fabric installed per plan?

Proper size/class of riprap, rock, and/or stone incorporated per details?
Final dimensions in accordance with plan?
Surface Preparation

s Protected from Compaction during construction?
»  Topsoil applied?
= Surface Slope:

Final Landscaping/Stabilization
Inspect seed mix ticket(s) for compliance with planting specifications in plan.
Proper placement of stabilization matting/blanketing and seeding per plan?
Proper plant species and quantiies per plan?
Any substitutions requested? Describe.




Overall Quality Control Program




NOTE:

CONTRACTOR SHALL COORDINATE WITH DESIGN ENGINEER FOR
INSPECTIONS OF ALL LID MEASURES DURING :

A. STAKEOUT

B. TRENCH/PIT GRADING

C. UNDERDRAIN/GRAVEL BED INSTALLATION
D. ENGINEERED SOIL PLACEMENT

E. FINAL STABILIZATION AND PLANTING

CONTRACTOR IS RESPONSIBLE FOR GIVING SUFFICIENT NOTICE TO
ENGINEER PRIOR TO INSPECTION AND FOR PROVIDING DOCUMENTATION
INCLUDING:

A. PHOTOS

B. MATERIALS TICKETS

C. SOILS TESTING

D. AS BUILT DRAWINGS

DOCUMENTATION SHALL DEMONSTRATE PROPER WORKMANSHIP
CONSISTENT WITH PLANS, SPECIFICATIONS, AND REFERENCE
STANDARDS, TO THE SATISFACTION OF THE ENGINEER AND OWNER.

Q Stantec




Anatomy of BMP QC Inspections

WDDT Low Impact Development Facility Field Inspection Checklist
Bioretention Filter/Type lll Swale

e e Typically we
e e recommend
L iINnspections at

¢ Layout'shape per plan?

o ¢ R e five milestones

*  Any field modifications requested? Describe & provide skeich (attach sheets as needed).

i May adjust

*  Sides and botiom of excavated area rough & scanfied?
o Depth of excavation (op of excavated area from crest of berm to b rD=

S frequency
o I and/or role

Armored Berm Construction
*  Cutoff trench constructed per details in plan?

i dependent on

*  Final dmensions in accordance with plan? L = W= HD=
¢ Conveyance culverts instaled per plan?

e et comfort level

o Depth of sump sione layer: D =
*  Any field modifications requested? Describe & provide skeich (attach sheets as needed).
D Drainage Connecton/Underdrain

* Proper sizeitype of underdrain pipe?

¢ Perforations?

¢ Layout per plan?

. mmwmmwww*w @ Stantec

s Water-tight connections?




Step 1 - Layout/Staking

Stage of Construction

Layout/Staking

Correct location/placement?

General dimensions of facility with tape: L = W=
Layout/shape per plan?

Describe any visible, previously unknown conflicts:

o Any field modifications requested? Describe & provide sketch (attach sheets as needed).

Verify appropriate location

Review grade busts or shifts

ldentify critical tie-ins

Generally review dimensions (non-survey)
ldentify Conflicts or Adjustments for Resolution

@ Stantec




Milestone Picture




Step 2 - Rough
Grading/Excavation

Rough Grading/Excavation

Proper erosion & sediment controls installed?
Sides and bottom of excavated area rough & scarified?
Depth of excavation (top of excavated area from crest of berm to bottom): D =

Liner required? Installed per plan?
Describe any visible, previously unknown conflicts:

Any field modifications requested? Describe & provide sketch (attach sheets as needed).

Armored Berm Construction

Cutoff trench constructed per details in plan?

Geotextile fabric installed per plan?

Proper size/class of riprap, rock, and/or stone incorporated per details?

Final dimensions in accordance with plan? L = W= H/D =
Conveyance culverts installed per plan?

General Depths verified ¢ Cutoff trenches
Scarification or bottom e« Deep drainage

treatment applied + Unanticipated soil
Liners or other conditions
membranes

Q Stantec
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Step 3 - Subsurface Drainage

Subsurface Drainage
Sump Stone
e Proper size/class of stone incorporated per details?
e Depth of sump stone layer: D =
¢ Any field modifications requested? Describe & provide sketch (attach sheets as needed).

|:| Drainage Connection/Underdrain
e Proper size/type of underdrain pipe?
e Perforations?
e Layout per plan?
e Cleanouts per plan?
e Connected properly to SWM structure or daylighted per design?
e Water-tight connections?
e Sump stone properly installed
 Drains proper size/type
« Connections watertight where needed
 Tees or wyes for cleanouts and obs wells
 Udrain daylight
o

Choker stone OK @ Stantec




ICture

Milestone P




Step 4 — Media Installation

Soil Media Installation/Incorporation
¢ Inspect material ticket for compliance of soil media with specifications in plan.

¢  Soil media well mixed?
e Depth of soil media: D =

Media in compliance with spec
Procedures for installation OK
Well mixed - homogeneous
Proper depths of incorporation




Milestone Picture




Step 5 - Landscaping and
Stablilization

Final Landscaping/Stabilization
¢ Inspect seed mix ticket(s) for compliance with planting specifications in plan.
o Proper placement of stabilization matting/blanketing and seeding per plan?
¢ Any substitutions/modifications requested? Describe.

Seeding  Other surface
Planting treatments
Stabllization required
Blanketing/matting " wgﬁgg&r?ﬁ ];?nry)
Riprap « Watering

Level spreaders (seasonal)

@ Stantec
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Avallable Resources




BMP Construction

“It Is not the beauty of a
building you should look at; its

the construction of the
foundation that will stand the
test of time.”

David Allan Coe




BMP Functional Components

( : t : ; . TRAPEZOIDAL NOTCH WEIR 3
l ' l ’ 3:1 MAX (5:1 OR
O O S O I | oo : TR S
| N =
f

CHANNEL WIDTH AS
REQUIRED BY DESIGN

Amendments (I

LESS PREFFERED)
|—CHECK DAM SPACING AS HEQUIRED—I i

BY DESIGN

B I Ofl Ite rS ROUNDED GOBBLE OR OTHER LINING
Grassed Swales
Bioslopes

PLANVIEW

(177 il i s s i iy

PROVIDE 1/2*
WEEP HOLES BY DESIGN

SECTION A-A'

EPOXY COATED #5 REBAR

NOTE: CHECK DAM CONSTRUCTED OF RAILROAD TIES, PRESSURE TREATED LOGS OR TIMBERS,
OR CONCRETE




Compost Soil Amendments




Compost Soil Amendments —

Critical Issues

« Compost Source
and Testing

o Stakeout of
Compost Areas

e Proper
Topsolling/soill
orep for
stabilization

e Documentation
during steps

Testing of soills If
In-situ used

Rototill or rip
(before
application)
Apply surface
compost

Re-rototlll

Rake and
stabilize

Protective
coverings or
mulch

@ Stantec
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Compost Soll Amendments
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PROPOSED COMPOST SOIL
AMENDMENTS

PROPOSED STORM SEWER
SYSTEM (SHOWN FOR
| INFORMATION ONLY)

PROPOSED WATERMAIN AND
EASEMENT

202

AS-BUILT DRAWING OF STORM!
THE CONTRACTOR SHALL PRO\
STORMWATER MANAGEMENT F
THE "AS-BUILT" DRAWINGS SHA
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6 Stantec



Areas of Incorporation

e Perimeter areas
around

bioretention beds
Type Il Swales

Adjacent to Type
Il Swales

Filter Strip Areas
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TOPSOIL TO BE TOP DRESSED WITH 2"
OF COMPOST THEN DEEP TILLED INTO
UNDERLYING SOIL MEDIA

NN NN NI
N NN N NN NN
AN
/ \//\//\//\//\//\\//\//////\///\ //\///

PHYSICAL REQUIREMENTS FOR COMPOST:

PARAMETER RANGE TESTING METHOD
PH 5.0-8.5 TMECC 4.11A
SOLUBLE SALT CONCENTRATION < 10DSM TMECC 4.10-A
MOISTURE 30-60% WET WEIGHT BASIS SMEWW 25408

ORGANIC MATTER

30-65% DRY WEIGHT BASIS

TMECC 5.07-A

PARTICLE SIZE

98% PASS THROUGH %2” SCREEN OR SMALLER

TMECC 2.02-B

STABILITY

(CARBON DIOXIDE EVOLUTION RATE)

>80% RELATIVE TO POSITIVE CONTROL

TMECC 5.08-B

MATURITY

(SEED EMERGENCE AND SEEDLING VIGOR)

>80% RELATIVE TO POSITIVE CONTROL

TMECC 5.05-A

PHYSICAL CONTAMINANTS (MAN MADE INERTS)

<1% DRY WEIGHT BASIS

TMECC 3.08-A

CHEMICAL CONTAMINANTS

40 CFR § 50313, TABLES 1 AND 3| EVFEL S:

MEET OR EXCEED US EPA CLASS A STANDARD,

ARSENIC < 41PPM TMECC 4.06-AS
[CADMIUM < 39 PPM TMECC 4.06-CD
COPPER < 1,500 PPM TMECC 4.05-CU
TFAD < 300 PPM TMECC 4.06-PB
MERCURY <17 PPM TMECGC 4.06-HG
MOLYBDENUM <75 PPM TMECGC 4.05-MO
RICKET < 420 PPM TMEGG 4.06-NI
SELENIUM <100 PPM TMECC 4.06-SE
ZING < 2.800 PPM TMECGC 4.06-ZN
BIOLOGICAL CONTAMINANTS (PATHOGENS) N s Lo Er D02 EDA CLASS A STANDARD,

FECAL COLIFORM < 1,000 MPN PER GRAM, DRY WEIGHT BASIS ___[TMECO 7.01
SALMONELLA <3 MPN PER 4 GRAMS, DRY WEIGHT BASIS TMECC 7.02

659 DETAIL: COMPOST AMENDED SOILS
(ADAPTED FROM LOW IMPACT DEVELOPMENT CENTER)

NOT TO SCALE

6 Stantec



DIRECTION OF RIPPING

STEP 1:

- RIP PERPENDICULAR TO FLOW AT SPECIFIED DEPTH (C)

STEP 2:

- ADD COMPOST AT SPECIFIED THICKNESS (A)
- SPREAD LIME AND NUTRIENTS IF REQUIRED

FINAL DIRECTION OF
INCORPORATION

FLOW
T Te—

FINAL GRADE \

STEP 3:

REQUIRED IN THE DIRECTION THE AMENDED AREA LAYOUT PERMITS. CARE
SHALL BE TAKEN TO ENSURE NO UNDUE OR EXCESSIVE COMPACTION TAKES
PLACE.

- INCORPORATE COMPOST INTC SOIL AT SPECIFIED DEPTH (B). LAST PASS
DIRECTION OF INCORPORATION SHALL BE PERPENDICULAR TO DIRECTION OF ;ta ntec
FLOW. LINEAR APPLICATIONS SHOULD INCLUDE THE NUMBER OF PASSES



Bioretention/Biofilter

Stantec



BIORETENTION STABILIZED EARTHEN

FILTER SURFACE SPILLWAY QUTFLOW
VEGETATED FILTER DROP INLET
STRIP INFLOW OUTFLOW

sEERSNIESE
sresenansne
-

STORM SEWER
PIPE INFLOW

RIPRAP/LEVEL
SPREADER
(SEE DETAIL
HEET 28C2)

GUTTER FLOW

OBSERVATION
WELL

UNDERDRAIN PIPE
SYSTEM

CURB CUT INFLOW
(MAY ALSO SERVE AS
OUTFLOW/BYPASS FOR
OFFLINE FACILITIES)

RIPRAP PROTECTION AND
GRAVEL LEVEL SPREADER
AT CONCENTRATED

NOTE - THIS DETAIL ILLUSTRATES VARIOUS INFLOW AND OUTFLOW
ALTERNATIVES THAT MAY BE IMPLEMENTED INDIVIDUALLY AS
DETERMINED APPROPRIATE FOR EACH FACILITY

TYPICAL DETAIL: BIORETENTION FILTER (PLAN VIEW
(ADAPTED FROM FAIRFAX COUNTY PUBLIC FACILITIES MANUAL)

DISCHARGE TO STORM SEWER
OR DAYLIGHT OUTFALL

VEGETATED CHANNEL INFLOW
(MAY ALSO SERVE AS OUTFLOW/
INFLOWS (SHEET 28C3) BYPASS FOR OFFLINE FACILITIES)

NOT TO SCALE |




12-30 INCH BIORETENTION
SOIL MEDIA (TYP.)

(SEE SHEET 28C5 FOR
MEDIA SPECIFICATIONS)

5:1 OR GENTLER
PREFERRED
(3:1 MAX)

2-3" DOUBLE SHREDDED
HARDWOOD MULCH

AR A AR AN AR A

.................
. AR

SIDE SLOPES NEED NOT
BE VERTICAL (1:1 TYP.)

[4“ MIN.

12" MIN.

5:1 OR GENTLER
PREFERRED

(3:1 MAX)

NON-WOVEN GEOTEXTILE
(1-2 FT TO EITHER SIDE OF
UNDERDRAIN)

12" GRAVEL SUMP
GRAVEL LAYER (DOT #57 STONE)

_ (DOT #8 STONE) 4" DIAMETER PERFORATED

NOTES: UNDERDRAIN (10' SPACING

4" MINIMUM PEA

MAX
1. SIDE SLOPES OF THE FACILITY EXCAVATED BELOW GRC%UND NEED NOT BE VERTICAL,
BUT MAY BE AS STEEP AS THE IN-SITU SOILS WILL PERMIT. ALL EXCAVATION MUST BE
PERFORMED IN ACCORDANCE WITH VESH REQUIREMENTS.
2. THE BIORETENTION AREAS SHALL CONTAIN A PLANTING SOIL MIXTURE OF 60% SAND,
20% LEAF COMPOST (FULLY COMPOSTED, NOT PARTIALLY ROTTED LEAVES), AND 20%
TOPSOIL.
3. TOPSOIL SHALL BE SANDY LOAM OR LOAMY SAND OF UNIFORM COMPOSITION,
CONTAINING NO MORE THAN 5% CLAY, FREE OF STONES, STUMPS, ROOTS, OR SIMILAR
OBJECTS GREATER THAN ONE INCH, BRUSH, OR ANY OTHER MATERIAL OR SUBSTANCE
WHICH MAY BE HARMFUL TO PLANT GROWTH, OR A HINDRANCE TO PLANT GROWTH OR
MAINTENANCE. THE TOPSOIL SHALL BE FREE OF PLANTS OR PLANT PARTS OF BERMUDA
GRASS, QUACK GRASS, JOHNSON GRASS, MUGWORT, NUTSEDGE, POISON VY, CANADIAN
THISTLE OR OTHERS AS SPECIFIED.
4. PROVIDE CLEAN SAND, FREE OF DELETERIOUS MATERIALS. SAND SHALL MEET AASHTO
M-6 OR ASTM C-33 WITH GRAIN SIZE OF 0.02" - 0.04".
5. SOIL SHALL BE PLACED IN LIFTS LESS THAN 18 INCHES AND LIGHTLY COMPACTED
(MINIMAL COMPACTIVE EFFORT) BY TAMPING OR ROLLED WITH A HAND-OPERATED
LANDSCAPE ROLLER.
6. SHREDDED HARDWOOD MULCH MUST BE WELL AGED, UNIFORM IN COLOR, AND FREE
OF FOREIGN MATERIAL INCLUDING PLANT MATERIAL.
7. GEOTEXTILE FABRIC SHALL HAVE 0.08" THICK E.O.S. OF #80 SIEVE, AND MAINTAIN 125
GPM PER SQ. FT. FLOW RATE.AND MEET ASTM D-751 (PUNCTURE STRENGTH - 125 LB),
ASTM D-1117 (MULLEN BURST STRENGTH - 400 PSI), AND ASTM D-1682 (TENSILE STRENGTH
- 300 LB). LINE SIDES OF SOIL MEDIA AND 1-2 FT TO EITHER SIDE OF UNDERDRAIN.

TYPICAL DETAIL: BIORETENTION FILTER (CROSS-SECTION
(ADAPTED FROM FAIRFAX COUNTY PUBLIC FACILITIES MANUAL) NOT TO SCALE




e At e Al

ENGINEERED SOIL
MEDIAFILTER BED
SURFACE AREA

BIORETENTION
FILTER INLET

TURF WITH AMENDED (DETAIL 2, SHEET 28C3

SOILS (ADDITIONAL
PONDING AREA)

PLAN VIEW A

ADDITIONAL
PONDING — - ADDITIONAL
AREA PONDING
O asP ENGINEERED SOIL e
Pllig;%i\{rfﬂr\ézﬁ' 1 MEDIAFILTER STABILIZE ALL SIDE SLOPES
(FOREBAY) I BED SURFACE AREA (TOPSOIL, SEED, & MULGH),
S 3 INGH MULGH AND APPLY BLANKETING
BIORETENTION “ﬁﬁg{ﬂh LAYER JMHERE NECESSARY
FILTER INLET ey 7 Z,
(DETAIL 2, SHEET 28C3 ‘5‘;\‘\‘\/‘7 i SURFACE
= r ELEVATION
\
8- 12" MAX J (Y AR 4 \\\\\\\\
DR : ponD DEPTH |l - —— ) /\////// /
SR — T =y : N\
NN, s O NN s AN NN ol
AR : e SSSESESEE SHEET 2805 s & K
//\//\\//\\//\\//\\/ S 7 TN FORMEDIA sl DEPTHVARES oo oo oy \y/\\//\
\\//\\>/\\\//\\\//\\\/’<\\//\\\/<\\,\\\,\ //\ /\\/’ 2 KR SPECIFICATIONS £ NVETINTAN \\//\\\//\\//\\\//\\\//\\
AR ADDITIONAL COMPOST A RS20, RRRARRRRR
\\//\\\//\\\//\\\//\\\//\\\//\\ AMENDED SOILS AREA 553 //>\// @,__ e . \//\\\//\\\//\\\//\\\//\\
AU ANANAE L e FABRIC Ry T S SR SN
//////////////////////.///.//.//\///J//\’//‘///J//// > A, 4 INCHES ////////////////
O iz SETITEIEL 2t IO
R AR MBOVE GROWN OF UNDERDRAIN Y/ A JRARR IR IR 5 e A fARARARARARRY
ALL UNDERDRAINS TO BE # 57 STONE SUMP
DAYLIGHTED TO INLET STRUGTURE (OPEN GRADED, DOUBLE
OR FINAL GRADE AT SWALE WASHED)

£ _TYPICAL DETAIL: BIORETENTION FILTER (WITH ADDITIONAL PONDING AREA) CROSS SECTION
Aoy NTS




PLAN VIEW

INFLOW
PIPE OR
SWALE

LEVEL SPREADER
TRENCH (#57 OR #1
STONE)

\__ PROPOSED
BIOFILTER

PROFILE VIEW

INFLOW
PIPE ON
SWALE

CLASS A1 OR CLASS |
RIPRAP (AS SPECIFIED)
PROTECTION

(2' MIN. DEPTH)

—I (MINT"—_ 2 ' WIDTH
#

ah
2' DEPTH

LEVEL SPREADER
TRENCH (PEA GRAVEL)
VDOT #57 OR #1 STONE

NOTE: LEVEL SPREADER TRENCH TO BE INSTALLED PARALLEL TO CONTOUR AND TO
MATCH THE PROPOSED GRADE. TOP LIP ELEVATION TO BE UNIFORM TO WITHIN 1".

@ DETAIL: TYPICAL GRAVEL LEVEL SPREADER

NTS

6 Stantec




4" P.V.C. SCREW
CAP ON GRADE

4" P.V.C. NONPERFORATED

/ STANDPIPE

Sl=L SRS
5_| j |_m_ /| |_|Em”2—|l | |IIEIU FITTING -|T| | |—| | EI_I
[[=/[—| [[[=-USE 45° WYE AND FI'I'I'ING\_
— |1 ///OR EQUIVALENT TO =
| =llI=] /= CONNECT UNDERDRAIN ||

I (Ul ro sTaNDPIPE =
WATERTIGHT CAP m:‘ || I o Wy i — o — l—‘ |

ON TERMINAL \Tﬂ'”ﬁ'”* Ul
ENDOFPIPE NI SIEN=I=I=I=0E

FLOW © O
O ©

—
© 4* PERFORATED!
TP 1P V.C. UNDERDRAIN L0

8\ DETAIL: 4" P.V.C CLEANOUT AND UNDERDRAIN L
\{ o/ NTS

() Stantec



Biofilters — Critical Issues

|  Proper Media
* Materials Source Application
and Testing

. Must be good biosoi  Applied in lifts and

mix or will be rejected Watered/§ettled
 Stabilization/Dissipati * Watered in and
on at Flow Inputs topped off
« Wil require attention e Soil bridging if
after initial installation needed
 Proper subdrainage .

Proper elevations
« No low spots

and cleanouts
* Plug all weep!/lift

holes and drains  No pocketed water
* Ensure all « Tolerances

connections are .

watertight  Proper use of filter
 Proper choker stone fabric

* Proper gravel @ Stantec



Biofilters — Critical Issues

e Sump Stone
e Must be clean
e Chokerstone

« Fabric overlay only
(not a wrap of full

e Construction
Sediment
 Final Landscaping

« Materials/Seed
« Sequence of

Installation covering)
e Plant Material e Monitor for
Warranty | settlement/erosion
e Maintenance During . Construction
Construction
L | defects
 Prohibit construction i ¢
traffic/equipment (se .emen )
« Block inlets (if * FErosionrequires
feasible) proactive

« Improve stabilization stablilization @Stantec



D TOP OF SEDIMENT TRAP
ROADWAY ELEVATION

/_ BED ELEVATION

SURROUNDING
GRADE (3:1 OR
GENTLER SLOPE)

SEE ATCS E&S

SHEETS FOR
SEDIMENT TRAP
GRADING

JEPTH

TEMPORARY SEDIMENT TRAP
BED ELEVATION (1-FT ABOVE
BIORETENTION FILTER
BOTTOM OF GRAVEL SUMP)

EDIMENT TRAP CONVERSION SEQUENCE:

. GRADE SEDIMENT TRAP.

4" PEA GRAVEL (#7
STONE) OVERLAYING
UNDERDRAIN NETWORK

©)

SURROUNDING
GRADE (3:1 OR
GENTLER SLOPE)

| 4" DEPTH

TP)

I
4" DEPTH T

(TYP.)

FILTER FABRIC AT
TOP OF PEA GRAVEL
OVER UNDERDRAIN
ONLY (EXTEND 1-1.5'
EACH SIDE)

JEDIMENT TRAP CONVERSION SEQUENCE:

. PROVIDE 4-INCH LAYER OF PEA GRAVEL OVERLAYING
INDERDRAIN NETWORK AND INSTALL FILTER FABRIC 1-1.5 FEET
)N TOP OF PEA GRAVEL ON EITHER SIDE OF THE
ION-PERFORATED UNDERDRAIN PIPE.

BIORETENTION FILTER @

STABILIZE SLOPE BEFORE
EXCAVATING NATIVE SOIL
TO BIORETENTION FILTER

FLOOR ELEVATION

SURROUNDING
GRADE (3:1 OR
GENTLER SLOPE)

DEPTH

EXCAVATE SEDIMENT TRAP
TO 1-FT ABOVE PROPOSED
BIORETENTION FILTER FLOOR
ELEVATION

SEDIMENT TRAP CONVERSION SEQUENCE:

2. TO CONVERT THE SEDIMENT TRAP TO A BIORETENTION FILTER,
FIRST STABILIZE ALL AREAS DRAINING TO THE BIORETENTION
FILTER AND ENSURE A SLOPE OF 3:1 H:V OR GENTLER TO THE
BIORETENTION FILTER SURFACE. EXCAVATE THE SEDIMENT TRAP
TO AN ELEVATION CORRESPONDING TO THE BIORETENTION FILTER
FLOOR ELEVATION, AND DISPOSE OF EXCAVATED SOIL. INSTALL
IMPERMEABLE GEOTEXTILE LINER AROUND SIDE SLOPES AND ON
BOTTOM OF BIOFILTER AS NEEDED.

®

SURROUNDING
GRADE (3:1 OR

BIORETENTION
FILTER SURFACE

3-INCHES SHREDDED
/—HARDWOOD MULCH

4" P.V.C. SCREW

CAP ON GRADE
4" P.V.CG. NON-PERFORATED _\

®

GEOTEXTILE
FABRIC

STANDPIPE

SURROUNDING
GRADE (3:1 OR
GENTLER SLOPE)

BIOFILTER SIDESLOPE
EXCAVATION 1:1 OR
GENTLER

GEOTEXTILE
FABRIC
WATERTIGHT CAP
ON TERMINAL
END OF PIPE

4" PERFORATED
P.V.C. UNDERDRAIN
(MAX. 10 FT SPACING)

4" NON-PERFORATED
STONE (TYP.) P.V.C. PIPE TO PROPOSED

SEDIMENT TRAP CONVERSION SEQUENCE: OUTFALL LOGATION
3. ONCE GEOTEXTILE FABRIC HAS BEEN INSTALLED, PROVIDE A
6-12 INCH LAYER OF VDOT #57 STONE (TYP.). INSTALL
UNDERDRAIN NETWORK WITH A MAXIMUM OF 10-FOOT SPACING
BETWEEN UNDERDRAIN BRANCHES AND NEST 3-INCHES WITHIN
THE #57 STONE LAYER ENSURING THAT PERFORATED PIPES WITH
A WATERTIGHT CAP ON TERMINAL END ARE USED FOR
UNDERDRAIN BRANCHES AND NON-PERFORATED PIPES ARE
USED FOR PRIMARY UNDERDRAIN PIPE. INSTALL 4-INCH
NON-PERFORATED CLEANOUT PIPE PER DETAIL ON THIS SHEET.

6-12" DEPTH (TYP.)

6-12" #57

PONDING DEPTH
VARIES (6-12" TYP.)

PROPOSED
VEGETATION (SEE
PLANTING PLAN
SHEETS, 28D)

S RROUNDING
RADE (3:1 OR

TOTAL DEPTH

VARIES
3" DEPTH TYP. (1.83-4.08 TYP.)
12-30" DEPTH

k) GEOTEXTILE
BIORETENTION SOIL MEDIA (12-30 FABRIC
INCH DEPTH) 60% SAND, 20% LEAF
COMPOST, & 20% TOPSOIL (SANDY

GEOTEXTILE LOAM OR LOAMY SAND
FABRIC CONTAINING NO MORE THAN 5%

CLAY) SOIL SHALL BE PLACED IN
LIFTS LESS THAN 18 INCHES AND

LIGHTLY COMPACTED (MINIMAL
COMPACTIVE EFFORT) BY TAMPING
OR ROLLED WITH A HAND-
OPERATED LANDSCAPE ROLLER.

SEDIMENT TRAP CONVERSION SEQUENCE:

5. INSTALL 12-30 INCH LAYER OF BIOFILTER SOIL
MEDIA (AS SPECIFIED IN DESIGN PLANS) ENSURING
THAT ABOVE SPECIFICATIONS ARE OBSERVED.
LIGHTLY TAMP BIORETENTION FILTER SOIL MEDIA.
ONCE BIORETENTION FILTER SOIL MEDIA IS
INSTALLED, INSTALL A 3-INCH LAYER OF SHREDDED
HARDWOOD MULCH OVERLYING THE BIORETENTION
FILTER SOIL MEDIA.

SEDIMENT TRAP CONVERSION SEQUENCE:

6. SEED AND PLANT BIORETENTION FILTER
SURFACE AREA ACCORDING TO THE PROVIDED
PLANTING PLAN (SHEETS 28D).

GENERAL NOTES:

1) CONSTRUCTION OF THE BIORETENTION FILTERS SHALL NOT BE FINISHED
UNTIL THE CONTRIBUTING DRAINAGE AREAS HAVE BEEN STABILIZED AND
APPROVED BY THE COUNTY. UPON WHICH, THE BASINS SHALL FIRST BE
CLEANED AND BROUGHT TO DESIGN GRADE.

2) CONTRACTOR SHALL CONTACT THE COUNTY INSPECTOR AND ENGINEER
24 HOURS PRIOR TO BACKFILLING THE BIORETENTION FILTERS, AND



Swales




TYPE 1

ROADWAY

5:1 ORLESS
PREFERRED _
31 h{IAX

—FLOW

5:1 OR LESS
PREFERRED
PLAN (3:1 MAX)

VEGETATE WITH
NATIVE GROUND

:

PROVIDE PARABOLIC VEGETATE WITH
NATIVE GROUND

OR TRAPEZOIDAL SHAPE
(SEE PLAN VIEW FOR

COVER

o | swaLE BOTTOM WiDTH) S
A O
A g
N NN IS SN SESISIINISINN
R AR R RN
A S L N
R AR R R R AR R
N A A S N A A N AN
LI
COMPOST A A N LAl AR
AMENDED SOILS SECTION

NOTE: IF CHECK DAMS ARE REQUIRED, THEY SHALL BE CONSTRUCTED OF

RAILROAD TIES OR PRESSURE TREATED LOGS OR TIMBERS (SEE DETAIL 4, THIS
SHEET). CHECK DAM SPANS ENTIRE WIDTH OF SWALE AND IS ANCHORED INTO

THE SWALE A MINIMUM OF 2 FT ON EACH SIDE. CHECK DAM IS KEYED INTO
THE GROUND AT A 2-3 INCH DEPTH AND UNDERLAIN BY FILTER FABRIC PER
STD & SPEG 3.19: RIP RAP VESCH, 1992. SMALL GRAVEL SPLASH PAD
PROVIDED AT DOWNSTREAM SIDE OF CHECK DAMS

TYPICAL DETAIL: GRASSED SWALE PE |

(ADAPTED FROM VIRGINIA STORMWATER MANAGEMENT HANDBOOK) NTS|

Trapezoidal X-section
preferred

Dimensioned per plan

Stable with vigorous
dense rooted
vegetation

Check Dams Optional
(see plan)

@ Stantec



TYPE 2

TRAPEZOIDAL A B8

PREFERRED

RN
A 4 AN - M NN
R MR

SPACING
DEPENDENT 5:1 OR LESS SOIL BARRIER
ON SLOPE PREFERRED TO PREVENT
PLAN 3.4 max UNDERFLOW

REBAR ANCHORS
CHECK DAM (TYP.)

CLASS | RIPRAP (2-FT MIN.
DEPTH) UNDERLAIN BY
NON-WOVEN FILTER FABRIC

—— N L
- \ "\b‘//»/\//\/\/V*«- X
D T A s AU S
S R R R AT, R R
R N RN

A
LRI PROFILE

NOTCH WEIR

2-3'MIN Ay
GOMPOST SOl
AMENDMENT:
GRAVEL/STONI
SPLASH APRON #4 REINFORCING BAR
PROVIDE 3" (MIN. 18" BELOW GRADE)
WEEP HOLES AT SECTION A-A'

CHANNEL INVERT

5:1 OR LESS PREFERRED
(3:1 MAX)

SEE PLAN VIEW
FOR SWALE

EXISTING
GRADE

4 i -aﬁ'\‘//\ N
IR
‘ NN

ICOMPQOST SOIL.
AMENDMENTS

SECTION B-B'

NOTE: SEE CHECK DAM DETAIL #4, THIS SHEET.

TYPICAL DETAIL: GRASSED SWALE (TYPE ||
(ADAPTED FROM VIRGINIA STORMWATER MANAGEMENT HANDBOOK)

Trapezoidal X-section
preferred

Dimensioned per plan

Compost Soll
Amendments
Included

Check Dams
Typical(see plan)

@ Stantec



TYPE 3

5:1 ORLESS

NOTCH
N WeR

REBAR

e Linear Bioretention
o Dimensioned per plan
Compost Soll
N Amendments may

CLASS | RIPRAP (2-FT MIN.
DEPTH) UNDERLAID BY
NON-WOVEN FILTER FABRIC.

UNDERDRAIN
OUTFALL
i

GRADE

R R
s RR N I
COMPOST X N ORCING BAR
AMENDED SOIL 1 R i BELOW GRADE) I u
(1-FT DEPTH) 3 N
GRAVEL/STONE ENGINEERED SOIL MIX
SPLASH APRON (DEPTH VARIES) .
PROVIDE 3° WEEP HOLES 4" PEA GRAVEL
18-24" GRAVEL SUMP

AT CHANNEL INVERT
(VDOT #57 STONE)

4" PERFORATED UNDERDRAIN
WITHIN GRAVEL LAYER

SEE PLAN VIEW FOR
SWALE BOTTOM WIDTH

@EX.ST.NG GRADE C h e C k D am S
Typical(see plan)

COMPOST
AMENDED SOILS
(1-FT DEPTH)
ENGINEERED SOIL - =
MIX (18" DEPTH) —_— GEOTEXTILE FABRIC
NOTE: SEE CHECK DAM DETAIL #4, THIS SHEET.

5 TYPICAL DETAIL: DRY SWALE (TYPE IIl)

TADAPTED FROM VIRGINIA STORMWA TER MANAGEMENT HANDBOOK) _ NT9|

@ Stantec



- E?ﬁécﬁgm = NATIVE SUBGRADE E':,,GE';I?"‘ —=
GHECK DAM SPACING 3'0 WEEP HOLE 6X6 TIMBER OR RAILROAD
(VARIES, SEE PLAN) TIE CHEGK DAM
SEE GHECK DAM
LG DAN SEALING DETAIL T 7 OLASS | RIPRAP
HEIGHT VARIES 2" WIDE WEIR NOTCH 6 - 12" -t t=2.0
6-12 INCHES (3" BELOW WEIR CREST) B e
(SEE DETAIL) ‘“'ﬁ?kg i S
CLASS | RIPRAP RN o ' —
(MIN. DEPTH=2 FT) OBSERVATION WELL/ UNDISTURBED / '6'/M/|N_,>\///‘§>///\
3 s 3'G WEEP DRAIN SLENOUT —l s NRAL, 2 /
18" (TYP)) j i PN
[ OF GHECK DAM) 4 MIN //\\\/3\\/3\\\2\%; y
! i . Lol . AN ; /
18" (TYP.) ENGINEERED [ \\\zf\\\z/\\\/,//\\\/// = —
SOIL MEDIA 2 \\///\\\///\V\\\;’f (ONANQVEN
R TEXTILE FABRIC
75 P Y W B e e L R Trobeanan / N
) - e ] I ; e S
el ROy S S o ]
COATED #5 18-24" GRAVEL SUMP PERFORATED
REBAR TONE) Sielp Jiee UNDERDRAIN (ONCE
SRR L UNggygﬁgﬁg%%Ggggg CLEAR OF 3 OFFSET)
- 4* NON-PERFORATED BASE 3 ETHER SIDE
PVC UNDERDRAIN
4" NONPERFORATED NON-PERFORATED UNDERDRAIN
PVC UNDERDRAIN BENTONITE FABRIC SEAL SEGMENT TRENCHED UNDER PROPOSED
A*PERFORAIEB VG (AFFIX TO FACE OF CHECK CHECK DAM AND BACKFILLED WITH
UNDERDRAIN WITHIN 4-8 DAM AND KEY INTO 3° SLIT COMPACTED CLAY OR IN-SITU MATERIAL
PEA GRAVEL DIAPHRAGM TRENCH BELOW BOTTOM) W/COMPACTION (TYPE Il ONLY)
PROFILE CHECK DAM SEALING DETAIL
MUSHROOM OR CRIMP FLOW
HEAD TO ANCHOR
GHECK DAM (TYP) LOW FLOW NOTCH SIDE SLOPES (AS i
NOTED ON PLAN) _.! CHANNEL BOTTOM
2-FT KEY CHANNEL BOTTOM WID 2-FT KEY WIDTH TYP
[~~~ -
~ (MIN) 3FT(TYP) (AS NOTED ON PLANE) 3-FT (TYP) (MIN.) )
Bl T 2 KEY 31 |2 wer | 31 Z Y,
>~ STy -~ MIN RG] [NoTeH 1 TYP) (MIN)
7z 18° : 3' WEEP QRAIN
TYP) AT DITCHINVERT
6" MIN. EMBEDMENT *
3' WEEP HOLE AT * iﬁ%sﬁﬁlpgg?
DITGH INVERT -
RAILROAD TIES OR 6X6 TINIBERS
LAP SPLICED AS NEEDED
4' EPOXY CDATED 1
#5 REBAR 4" UNDERDAAIN
FACE VIEW PLAN VIEW
2\ DETAIL: TIMBER CHECK DAM DETAIL
\e»-/) NTS

@ Stantec



Swale Typ. Profile

NOTE: MAXIMUM 10-YR PEAK DISCHARGE

6" MIN. FREEBOARD RESULTS FROM ATCS DITCH COMPUTATIONS
J_ FOR ENTIRE DITCH SEGMENT USED FOR
- COMPUTING Hw OVER CHECK DAMS.
— -
DR Hw < 1-3" DIA ROUNDED COBBLE GRAVEL TO BE
d=NORMAL DEPTH _— — PLACED 6" DEEP AND UNDERLAID BY
| WATER SURFACE ELEV. & ﬁ" _
= e —

_—

SHOULDER ELEVATION 2' MIN.
|

K1

3\ DETAIL: TYPICAL WATER SURFACE PROFILE OVER CHECK DAMS
&/ NTS




4" NON-PERFORATED
PVC UNDERDRAIN T

I-—— TYPE Il SWALE _-|

T

RIPRAP/PEA |

GRAVEL INFLOW
(DETAIL 2, THIS
SHEET)

4" PERFORATED

PVC UNDERDRAIN

4" PERFORATED
PVC UNDERDRAIN

~=— BIORETENTION FILTER —=—

OVERFLOW

STRUCTURE

/

J /

\
/ A CONNECT
UNDERDRAIN TO

RISER STRUCTURE

CONNECT SWALE UNDERDRAIN TO UNDERDRAIN
SYSTEM OF BIORETENTION FACILITY

4" NON-PERFORATED
PVC UNDERDRAIN

4" PERFORATED
PVC UNDERDRAIN _!

— TYPE Ill SWALE +

~t— BIORETENTION FILTER —=
RIPRAP/PEA
GRAVEL OVERFLOW
INFLOW STRUCTURE
(DETAIL 2,
THIS SHEET)
(BB B )|

4' PERFORATED _/ L L et

PVC UNDERDRAIN

UNDERDRAIN TO
RISER STRUCTURE

DAYLIGHT SWALE UNDERDRAIN TO
SURFACE OF BIORETENTION FACILITY

1\ DETAIL: TYPE Il SWALE/BIORETENTION FILTER COMBINATION

&/

NTS




Swale Construction - Critical

Elements
Dimensions Type lll - Same issues
Check Dams* as bioretention
Proper Media Engineered
Incorporation Media/Compost -
Depth last steps
Rapid Proper seeding
stabilization/surface Maintenance after
protection iInstallation

Slopes (max)



Check Dams

Proper Embedment Biggest Issues:
(lateral/vertical) Flanking
Proper anchoring Undermining
Weep holes/notches Swale Erosion due
Proper armoring to lack of
(splash apron and stabilization
flanks)
Soll - water bars @ CD
locations



Bioslopes




GRAVEL BACKFILL; DEPTH DEPENDS ON

PREPARED SUBGRADE -

STORAGE REQUIREMENTS

8" PERFORATED UNDERDRAIN
PIPE; HOLES AS SHOWN —

(SEE DETAIL 9, THIS SHEET)

GRASS/NEGETATION AND
STABILIZATION BLANKET

ECOLOGY MIX

BASE COURSE (SEE SHEET 28C5 FOR —
SPECIFICATIONS)
FILTER FABRIC =
PAVEMENT §_,_‘ 1" MIN
\p Uiyt e
NN IIINIINAN )
AN A A AN AN S AN S SN AN N
R R AR R
AKX SUKKIKRAIRARARAK
NO. 7 GRAVEL IN 2' MIN
NO-VEGETATION ZONE 4' MIN

ADD VEGETATION FILTER STRIP
NO-VEGETATION ZONE AND
ECOLOGY MIX BED IF SPACE ALLOWS

78\ T YPICAL DETAIL: BIOSLOPE
\U 1/ (ADAPTED FROM NCHRP 565 AND WSDOT HIGHWAY RUNOFF MANUAL) NTS




DRAIN SHALL BE WRAPPED IN A
MEDIUM DENSITY, NONWOVEN
GEOTEXTILE FILTER FABRIC

2 (MIN.) =t
[ | 8" PERFORATED
HDPE PIPE
2' (MIN.)
‘ |
BACKFILL WITH VDOT
SIZE NO. 57 STONE
@ DETAIL: BIOSLOPE UNDERDRAIN
-
NTS

. i —
8" PERFORATED

PVC UNDERDRAIN

PROPOSED
BIOSLOPE _/ 4-FT
AREA
8" NON-PERFORATED
PVC UNDERDRAIN
T VDOT #2
SPLASH APRON
/A7 DETAIL: BIOSLOPE OUTLET SURGESTONE
\&V (ALSO SEE DETAIL 8, THIS SHEET) NTS




Bt

~— £
[N
PROPOSED GRADING LID 3-3: BIOSLOPE / //
AGREEMENT AND TEMP. (135 FT X 20 FT) /
CONST. ESMT. [ (SEE DETAIL 8, SHEET 28C1) /
\ (STA 1038+18 TO STA 1039+53) /
| DAYLIGHT &' PERﬁéRA‘I’E
, \ - UNDERDRAIN TOWARDS/.
STRUCTURE 8B
A l- — =1~ "5 CiAss Al |
=1 DRY RIPRAP
EC—1 TREATMENT )\ — — —/
237" \fxg\ = VDOT FE—CL )/
R A Iy e
\_—__

ENERNAREENN




Bioslopes

Different Soill Media Specs recommend
Mixture obstructing flow at
Underdrains should top of bioslope until

daylight to grade it Is stable —

Compost berm or
other to redirect
flow

Stabilization apron at
outlet (small apron)

Slope constraints on
all bioslopes (issues
If there is a grade
bust)



VCTIR Research Efforts
Evolution of Specifications and Materials
Processes for RFIs?

Periodic QA Checks?

Who is completing forms and
documentation?

Schedule/Milestones?




QUESTIONS?




