Rhode Island Stormwater
Design and Installation
Standards Manual

Public Workshop
Material Specifications and Measures for WVTS
Construction and Maintenance

March 24, 2011

Horsley Witten Group, Inc. '.}';



Section 5.2: Wet Vegetated
Treatment Syste
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Shallow WVTS: Design Notes

e Min flowpath of 2:1 (length to width

e High surface area to volume ratio
- Pretreatment (10% of WQv
- Deepwater zones (25% of WQv

- Remaining 65% WQv combination of
shallow pool and ED

e Shallow depths over most of surface

alrea
- 35% 6 inches or less
- 65% 18 inches or less

« Complex internal microtopography

including aquatic benches
e Plant with emergent vegetation
e Consumes most land of any BMP
- 1.5% of DA

A

g




i
i

o
-

o
-

o
-

a
i
-
o
-
-
-

e

.

.

L

.

.
.
.
...
.
.
.

L
.
.
o
o
L
o
L
o
L
L
L

L
-
.
.
.

.
.
.

r
.
.

it
it

****
.
-
.

-

.

.

.

i
.

-
-
.

-
-

=

-

B

y
-
=
-

-

.

.

.

B

-
.
-
-
-

e
S,
.
-
.
S
S
-

o
.
.

o

4
-

-
-

G

\
|

y
::§
-
-
-
-
-
-
.

-
4
s
.
.
.
.
.
.
.
.
.
.
.
.

.
L
|
.
e
|

E

:

-

.

-

.

-

-
-
.

i

=
EM
.
.
.

|

.
-

-
.
:***
-
.

e

.
-
-
|
|
|

-
.

,
=
EM
.
.
.

-
-

*
-
T
i
i’ 5 v |
SRR e
e
-
.
-
e

w
g

: ==
-
.
.

-
e
.

N
B,
|
EM’
i
w

-
-
-
-
o

¢

i
i
-
i
-
i
.
N
-
-
-
.

y
y

.

-

-

gie
-
-
.

-

-
-
-
.

i
.

.

. -

f
|
|

-
.
|
a
]

%

-

-

N

|
-

.

.

-

/

|
|
i

*
.
-
-
g
| |
V

-

.
\ A
L I}
L N
17

g
-
**
.
)
=
.
.
.
T
.
-
-
-
-

**
.
-
.
-
.
-
.
.
.
-
.
.
-
.
.
-

.

-

-
-
- |
- |

|

=
.

::§
.
-
.

-
N
E

.

.

-

-

-

.

.

-
-
-

.
.
4
o
|
-
-
-
E:*‘
.
.

B

¢
.
.
::§
-
.
.

-
.
-
v
E
|
T
y
4

-

.
-
e
-

.

-
-

.
.
.
-
.

5t

;:§
-
.

-
.
-
.
-
-

.
\ E

y
.
Y -
= =
- -
.
- -
. .
.
-

W
|
e
.
:***
:***
:***
:***
:***
.

o

*
N
Il B
=

-
i B
W o
bl
.
-
e

.

e

|
-
;*g
?*‘I:
-
o
.

|
|

=
-
-
.
=
-
-
-
-
-
-

.

**
=
L

=

.
|
E:i:
W
;:é

E

:

-

=

=
.
=

.

A
|
|
i

:

=
-
-

3
.
|
|
il
S
ot
o
.
-
.
-
-

-
e
|

v

e
=
.
=
.
-

-
;|
E
-
=
-
.

B
-
-

;%

_

4
::§
-
-
.
-

i,
[ |
w
|
1
1
.
=
2
.
.

=
-
-
-
-
.

.
. -
-

e
e e

L

.

g
.
4
= =
: =
-
.
-
-
-
.

|
|

=
-

.

-
:*E:
.
=
-
-
-
-
|
!
-
-
E”E
.
.
.

E*g
-
-
-
-
-
-
-
-
-
.

-
-

*
.
o
.
-
-
.
.
-
.
..
-
...
..
-
...
...
-

Gravel WVTS: Design Notes

Min. length-to-width ratio 1:1, min. flowpath
Pretreatment: 10% WQv

Remaining 90%, a combination of one or more
basins/chambers filled with gravel and open ED

Outlet invert just below gravel surface
Surface area must be minimum 0.35% of DA
May use organic soil

Plant with emergent vegetation

of 15 ft

o

Horsley Witten Group, Inc. "l.k-'




WVTS Materials List

Earthwork 7. Other

- Embankment/berm soils ESC measures
Outlet Control Structures Level spreaders
-  Concrete /PVC Iliqam and seed
- Trash racks/hoods 'Prap

Pipe

- HDPE/PVC/Concrete

Storage

- Clean washed stone
- PVC chambers
Geomembrane liner
Plantings

- Organic soils

- Trees, shrubs & herbaceous

materials TR S,
Horsley Witten Group, Inc. F-—L_'j‘
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1. Embankments

Fill material shall be free of roots, stones > 6 inches,
other debris, placed in 8-inch layers.

AASHTO Method T-99 (Standard Proctor) for
compaction - 95% of maximum dry density with
moisture content within 2% of the optimum.

Embankment core and cut-off trench shall conform to
USC GC, SC, CH, or CL and have at least 30% passing
the #200 sieve.

Cut-off trench min. width and depth of 4’. Side slopes
1:1 or flatter

Embankment core shall have top width of 4’ or less,
height shall extend up to at least 100-yr water
elevation or as shown on plans. 1:1 or flatter.

Horsley Witten Group, Inc. k'}



2. Outlet Control Structures

e Fiberglass
Nyloplast (ADS,
Inc.) catch basin
structures

- With frame and
grate

e Typically 24”
Diameter with
main outlet and

1 to 2 underdrain
inlets

ey

: b
Horsley Witten Group, Inc. }'}




Other Qutlets

Concrete:
5000 psi concrete Trash Racks:
Joint Sealant: « Glass reinforced HDPE.
1) Mortar - Load Rating: 2030
2) Rubber Gasket lbs. /sq.ft.
3) Butyl Joint Sealant - Ultimate yield Strength:
Air content: 6 % by volume 1855 lbs./sq.ft.

| - A = ==« Maximum Deflection (@ 90
AN s degrees F): < 2.00 inches

e UV protection must meet or
exceed ASTM D2565-99.

e Grid material is 1 ¥2” thick
with 5/8” webbing on
center.

.

Horsley Witten Group, Inc. I.}'}




2. Outlet Control Structures

e Anti-seep collars, joints and
valves shall be watertight.

e =
2010/06/0T 12301 24~




3. Pipes - Inlet Structures

 HDPE Pipe with
flared end section

e RCP with flared end
section or wingwalls

BIORETENTION SURFACE
(SEE DETAIL)

INFLOW PIPE

4" MIN.
ROUNDED "LANDSCAPE
—RIVER STONE"
f (D50 = 4" 12" MIN. o

BIORETENTION UATERIAL
(SEE DETAI)  ~

~....] < Riprap or landscape

6" ABOVE TOP OF PIPE

NOTES: R 3" LAYER OF CLEAN SAND OVER Stone a ron
1. A STONE INFLOW SHALL BE NON—WOVEN FILTER FABRIC

CONSTRUCTED AT THE END OF ALL SECTION

DRAIN PIPES THAT DISCHARGE INTO A ) .

BIORETENTION AREA. l~— SEE ABOVE —| _ D + 6" MIN.

2. ROCK SHALL SURROUND THE INFLOW r BOTH SIDES

PIPE IN THE PER THE DIMENSIONS R = |
SHOWN. D + 24
3. BACKFILL SHALL COMPLETELY COVER BOTH SIDES 4 T
FILTER FABRIC. k- L
4. FILTER FABRIC SHALL BE TOE—ED INTO _J_ INFLOW PIPE

THE BIORETENTION MATERIAL (3" MIM.). PLAN

BIORETENTION INFLOW DETAIL ) o
NOT TO SCALE Horsley Witten Group, Inc. '\";




Underdrain Pipe Cleanout

e Rigid schedule 40 PVC pipe
with 5/8” perforations @ 6”
O.C. meeting ASTM D 1785

(burrs removed)
e Filter Fabric or not?

e« PVC elbow, cap and all
associated fittings

\‘L A

Horsley Witten Group, Inc. i»}_‘,}
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— LINFR EXTFNDS AROWF —LOAM & SEED SIDE SLOPES -
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4. Storage - Gravel

e AASHTO M-43
standard

« Washed, clean and
open graded

 Size Varies;
- ASTM # 2 or 3 Stone
(<2 to2 12")
- ASTM #57 Stone
(<1%2")
- ASTM #8 (1-2)

A

Horsley Witten Group, Inc. h}_‘,}‘




Storage Chambers

e Injection molded from virgin
polypropylene resin;

e Chambers shall be open-
bottomed

..

Horsley Witten Group, Inc. h}'}



e
.
]

e
]
e
]
e
]
.
.
-

-

-
-
.
.
.
.
e
.
e
.
.
. -
..
-
..
.
-
...
...
...
...
..
5y
.
.
w0
.
- 3 ¥ 2
. Bk & 5
e RN
-
.
C ool
.
P

-

.
.
.

-

L

-
.
L

.

-

%
-

.

-

%

.

-
-
.

.

-
ii
.
*
pipe

-
-

.
.
.
.
Outlet

.
-

.

.

-
.

.

-
-

-

cal exagqeration

drawn to scale,

b
wav
release

N
v

e
.
]
.
.

N
.

-

-

1

.

X
-

-

.
0

-
. &

.
.

i

Y

g*:
-

]

.
.
. =3
e

N .

uﬁﬁﬁﬁﬁﬁﬁﬁﬁ
... @ 1
- vy
. N g
N g
=
e
e
-
e
-
e
-
.
e
=
.
- .
. i
R
.
ha
-
.
-
- 4
e
o
.
.
. =
S el
=
. & s
- .
. " .
e .
. a g .
o
=
. =
e
-
=]
-
.. =
- -
e ;o
- FEN
- RN
. s 1 3
. a3 3
- NNy
e e
e £
e .
- .
= -
= N
.
=
- =
-
.
. e
- FREN
- F RN
= Ty
- 5 5 3
- Ly
- ;F
. % e
- =
.
o
..
o e
- X -
= L J
. e
. i
- s
= =
s =
. AN
- F 3 3
... _ Fr 3 ¥
... . B 5y
- s 2 3
. N
... .
.
- F N
- ¥ Ny 3
. 'y
. N
. g
. =
.
o
-
..
.
.
- 4 .
) s
- ¥
... £
-
N
- d
e
- ¥
. g
- %
.\
- 2
=
o
e
-
=
-
. =
. s
- . £
- 4
- e
.
- .
. .
. 5
... L
... £
= A
. .
... 5 @
. L
- N
. .
e s
. =
. .
. A |

Large flow
bypass
FPermanent water level

e

o

-

|
|

Perforated
riser pipe
6" Subdrain

Capped cleanouts

.

N
.
N

=
|
]
=
-
iniet from
sediment forebay

s0il
Crushed stone

organic

Pipe

.
. - P
..
... £
... &
. N
- .
S eeaeme
R
... _
e
- 1] .
o m T
s
. e
. 1
L I
S, e
.y
.. )
. e
. -
- .
=
...
..
...
-
...
...
-
.
...
-
-
-
...
-
...
-
...
-
.
-
.
-
.
-
.
-
.
-
.
-
-
-
.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
..
.

a"

Figure 5-3 Gravel WVTS - Alternative 2

by orifice

control



Filter Fabric

e Non-woven geotextile fabric with a flow
rate of > 110 gal./min./sf.

e For use along the side walls, elsewhere?

: (
litten Group, Inc. }';‘



5. Impermeable Liners

e When a WVTS is located in medium to coarse
sands and above the average groundwater table,
a liner shall be used to sustain a permanent pool
of water. Typically needed when infiltration
rate is 0.05 in/hr or greater

e Acceptable options: a) 6-12 inches of clay
(minimum 15% passing the #200 sieve and min.
permeability of 1 x10-> cm/sec), b) a 20 mil poly-
liner, c) bentonite, or d) use of chemical
additives.

e Use sand under liners for good base.

Horsley Witten Group, Inc. L'}



Liners (cont’d)

30MIL PVC impermeable liner:

- Specific Gravity (ASTM D 792):
120 (min.)

- Tensile (ASTM D 882): 73 (Ib/in-
width, min)

- Elongation at Break (ASTM D
882): 380 (% min.)

- Modulus (ASTM D 882): 30
(lb/in-width, min)

- Tear Resistance (ASTM D 1004):
30 (lb/in-min.)

Bentonite Clay

- bentonite shall be a free
flowing, high swelling, granular
sodium bentonite.

A

Horsley Witten Group, Inc. h}_‘,}‘




6. Plants

e Native plants referred,
non-invasive mandatory;

e Tolerant to wet/inundation

e Mix of shrubs and
perennials - Shallow WVTS

e Rushes and sedges - Gravel
WVTS

e Smaller plant sizes to keep
costs down?

Horsley Witten Group, Inc. '.}';



Plants

e All plant material shall
conform to the
guidelines of the
“American Standard
for Nursery Stock”
latest edition

g

ANLA.

American Nursery &
Landscape Association

o

Horsley Witten Group, Inc. |~}'}
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Watering

e Soaker hose to water plants

e Both plants and grass will need
watering during the initial
establishment period.

e A watering schedule should be
determined based upon plan
species and the time of year

e If the plants are chosen
properly watering should not be
necessary after the plants are
established

R

Horsley Witten Group, Inc. I.}'}







Gravel WVTS Organic Soil

Uniform mix, free of stones,
stumps, roots or other
similar objects larger than 2
inches, and free of noxious
weeds.

70 - 80 Sand
5 - 10% Soil Fines (<5% Clay)
15 - 20% Organic Matter

Organic matter shall be well
aged (6-12 months), well
aerated, leaf compost or
approved equivalent.

Should have min. thickness

ap—

Of 8” Horsley Witten Group, Inc. l.}'}
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/. Other: Stone Forebay Structures

e Stone size in accordance
with DA

e Concave shape

o Filter Fabric below f
subbase A TS

e Height below overflow
spillway

i

PRE=TREATMENT

TUREBAY QUTLET
; SEE LETALS STRUCTURE
18 18" —¥ = G ==
~  see ~ s n I I see moreTeEnTION
NOTE 1 % NOTE FLOW 9" MAX. VARIES ~CELL DETAILS

FILTER FABRIC MIRAF] 140N——"
OR APPROVED EQUIVALENT

SECTION A-—A

GEOTEXTILE AS—
NECESSARY KEY STOMNE INTO THE BIORETENTION BANKS AND EXTEND INTO THE ABUTMENTS A MINIMUM OF 18" TO PREVENT FLOW
PROFILE FROM DIVERTING THE CHECK DAM
2. THE CHECK DAM SHALL BE CONSTRUCTED OF 18"-24" STONE. THE STONE SHALL BE PLACED SO THAT [T COMPLETEL
COVERS THE WIDTH OF THE BIORETENTION AND KEYED IN THE BIORETENTION BANKS
A 3. THE TOP OF THE CHECK DAM SHALL BE COMSTRUCTED SO THE CENTER IS APPROXIMATELY 6" LOWER THAN THE OUTER
EDGES, FORMING A WEIR THAT WATER CAN FLOW ACROSS.
4, THE MAXIMUM HEIGHT OF THE CHECK DAM AT THE CENTER SHALL NOT EXCEED 6".

5. THE UPSTREAM SIDE OF THE DAM SHALL BE LINED WITH APPROXIMATELY 1° OF 3/4" TO 11/2" CRUSHED AGGREGATE. "
nc. V¢ }‘
STONE CHECK FOR BIORETENTION }'
TYPICAL DETAIL

NOT TO SCALE




Other Options for Forebays

e 6”7 X 6” Pressure treated timbers
e Sediment Forebay Weir Wall

6" x 6" PRESSURE TREATED (40 YR)
LANDSCAPE TIMBERS— TIMBERS SECURED
‘ PREF‘JEEQmENT ( WITH #5 REBAR RODS 3’ O.C AND 1’ INTO

SEE DETAILS SolL

AV
.

_ [~ BIORETENTION CELL
— - aries | SEE DEATLS

FILTER FABRIC MIRAFI 140N

OR APPROVED EQUIVALENT

SECTION A—A 6" GRAVEL BEDDING

e Pre-cast curbing
e Armor downgradient edge of
weir?

P
Horsley Witten Group, Inc. |t\'}‘




Side Slopes: Loam/ESC Blanket

e pHrange of 5.5to7 « Woven 100%

« A minimum of 6 % and a biodegradable jute
maximum of 20 % organic fiber
material content . Bionet S150BN

e Free of stones 1” or larger « To be used on >3:1 side
slopes for stabilization

in any dimension

Horsley Witten Group, Inc. '.}';



Grass Seed/Sod

e New England
Conservation/Wildlife mix or
approved equivalent

- http://www.newp.com

e To be used on side slopes

e Sod can be used for faster

results, but will increase the
cost

N

Horsley Witten Group, Inc. I»}_‘,}



Landscape Stone/Rip Rap

e Rounded landscape
river stone

e Min 4” diameter

e Greater aesthetic
value but is more
expensive

e Provide durable stone
meeting RIDOT
requirements

e D, varies

e Less aesthetic value
but is less expensive .

Horsley Witten Group, Inc. lt}‘f
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Gravel Wetland Material Specifications

Material Specification MNotes
T0 - 80 Sand Organic matter shall be well aged (5-

Wetland Flant- | 5 - 10%% Soil Fines (=3% Clay) 12 months), well asrated, leaf com-

g 5ol 15 = 20% Orgame Matter post or approved equivalent.

Pea Graval 3B wazhed stons For use betwsen the Gravel Wetland
Flanfing 5ol and the 3" erashed
stome.

14" washed, crushed stone, clean and free of all For used between the Pea Gravel and

Cruzhed Stone | fimes. WA Highwav M2.01.0 or approved equiva- | the impermeable lmer.

lemt.
Processed Clean, processed sand, free of all debris. For use under the impermeable liner.
Sand

Subgrade Soil

Well-compacted, fme-gramed, stable scal.

Matrve materials may be usad 17 ap-
propriate. USDA Sol Groups C
and/or D are best.

Filter Fabrie

Hon-woven geotextile fabiic:

Grab Tensile Stength (ASTM D 4632
(330 W);

Tear Strength (ASTM D 4533)

(220 W);

Puncture Eesistance (ASTHM D 4833):  &3lkf
(300 1.

Water Flow Eate (ASTR D 449%: 135
gpm per sq. . (3500 Linun per sq. m;

Apparent Opening Size (ASTM D 4751): No. 70

(0.212 pomm):.

120 Iof

30 Ibf

For use over underdrams.

Greomembrans
Liner

JOMIL PVIC mmpermeable liner
Specific Gravity (ASTRL D 7920 120 (mun)
Tensila (ASTRI D 882} 73 (Ib/im-width, mun)
Elongation at Break (ASTA DV 282): 380 %% man )
Moduhis (ASTM D E82): 30 (Ib/in-width, mum)
Tear Besistance (ASTM D 10043 30 (Ib/m-min. )
Fesistance to %ol Burial (ASTM G 180):
1. Breakmg Factor: 5 %% change,
max,
2. Elongation at break: 20 %%
change, max.
3. Iioduhiz at 100% Elongation: 20
%% change, max.
Low Temp. (ASTM D 17907 29 F

Liner shall be mstalled per manufac-
turer recommiendztions With proper
seam saaling and penefration sealing
msthods,

Inc.

_.b';



Gravel Wetland Material Specifications

Material Specification Notes
Dhimensional Stabibity: (ASTM D 1204): 3%
Water Extraction (ASTRI D 2083): 15%
Volatile Loss (ASTM D 1203A) 7%
Hyvdro Stafic Resistance (ASTM D 7314A): 100 ps:
Undsrdrain 3" n@d schedule 40 FVC pipe, with 3/87 perfora- | Paforated pipe for length of gravel
trons 0 37 oo, meetmz ASTRID 1785 o wetland, and non-perforated pipe as
AASHTO M-278 (Or equrvalent cormugatad needad to connect with storm dram
HDPE iof showm m Drawmszs). system T s and Ys as nesded de-
pending on underdramn confisuration
Undeardrain MWon parforated schedule 40 PV pipe, PV al- Extend cleanout pipes to swrface with
Cleanouts bow, cap, and all asseciated fittmgs vented caps at Ts and =,
Clear Well As spacified 1o the Clear Well Specifications. See | Chambers shall be equipped with
Chamber drawings and specifications. cleanout comnnections 1 the locations
shown in the Dravwangs.
Erosion Weowen, 100%% biodegradable jute fiber 7.70 Tobeused on 3:] z1de slopes or
Control b=/1000 sqft. Bionet S150BN or approved squiv- | greater of zravel wetland area.
Blanket alent.
Orass Sead Mew England Conservation Wildhfe Mo or ap- Apphcation rate 25 [bs acres or per
proved egurvalent. seed mamifachurer's reguoresments,
Plants As specified o the Dravwnng: See Drawmes for plant species

names. locations and guaniities.

Horsley Witten Group, Inc. .b'}
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Provided at each inlet, unless inlet provides <10% of

inflow

Grass channel, filter strip, sediment forebay,

proprietary device

in combined with one of the

Deep sump catch bas

following

or

)

— Upper sand layer

— Washed pea gravel (1/8” to 3/8”)
Not required for permeable pavements (unless there

is “run-on”) or drywells

Deep sump catch basins may not be used as sole

pretreatment

10%

25%

25%

Not Applicable. No pretreatment required for direct rainfall.

forebays/checkdams at pipe inlets and/or driveway

crossings.

filter strip
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/. Other Elements: Level Spreaders




Elements of Proper Installation

Good Design Plans;

Construction administration by the design
engineer or a qualified resident engineer;

Contractor skills and experience;

Time of year construction;

Surface water diversions and dewatering;
Temporary and permanent stability;
Construction stake-out;

Routine construction inspections and progress
meetings;

Construction record documents.
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Gravel WVTS
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Mandatory Inspection
e Liners in WVTS R ,., p -

- Confirm sub grade
dimensions

- Prior to the installation of
the underdrain

- Watertight and coordinated__
with grading '
« Control Devices

- Confirm orifice/weir
dimensions/elevations

- Outlet pipe
- Overflow spillways
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WVTS - Maintenance

Clean-out trash racks and access gates;

Remove sediment from forebay every 5 yrs
or after 50% loss in capacity - whichever
occurs first;

If 50% vegetative coverage is not achieved |
after 2"d growing season, reinforcement £
planting is required.

Remove sediment and organic build-up
from gravel WVTS ~2 yrs
For discharges >200 ft from cold-water S 7
fisheries, inspect gravel trench outlet after

every storm in first 3 months of operation.
After that - once annually.

55
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WVTS - Maintenance Guidance

Replace dead/damaged vegetation

Vegetation management around perimeter of WVTS

Repair minor gullying.

Repair embankment structural integrity (borrowing animals,
seepage, slope sloughing);

Repair structural elements (spillways, orifice, weir, etc.);
Major erosion (inflow/exit channels)
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