APPENDIX-J: METHOD FOR DETERMINING STORMWATER
CONTROL DESIGN VOLUME (DSV) (lLE,
CAPACITY) USING LONG-TERM
CUMULATIVE PERFORMANCE CURVES




Applicable Structural

Equation for calculating Design Storage Capacity

(:S;onlt;l.];;i;t'ere Description Stormwater Control for Estimating Cumulative Reductions using
P Performance Curve Performances Curves
Infiltration Provides temporary storage of runoff using the void spaces within the seil/sand/gravel mixture that 1s used to backfill the i:i?%nf; Erfr?mg (561 u;fgrfat:c:; DSV = void space volumes of gravel and sand layers
Trench trench for subsequent mfiltration into the surrounding sub-soils. e T T e DSV = (L x W % Detone X #istone (L X W % Diana X #5aad)

and 8.27 inches per hour)

Subsurface

Provides temporary storage of runoff using the combination of storage structures (e.g., galleys, chambers, pipes. etc.) and
void spaces within the soil/sand/gravel muxture that is used to backfill the system for subsequent infiltration into the

Infiltration Trench (6 infiltration
rates: 0.17. 0.27. 0.52, 1.02. 2.41

DSV = Water storage volume of storage units and void space
volumes of backfill materials. Example for subsurface galleys

Infiltration backfilled with washed stone:
; - 2
surrounding sub-soils and 8 27 inches per hour) DSV = (L % W x Dgstey + (L % W % Ditone X rsiue)
. . . Infiltration B; 6 nfiltrat DSV = Water vol f storage structure before bypa
Surface Provides temporary storage of runoff through surface ponding storage structures (e.g.. basin or swale) for subsequent ] ation Basin ( 1, r\: “:u ater vorume of S .or'lge- structure belore bypass
. . N rates: 0.17, 0.27. 0.52, 1.02. 2.41 Example for linear trapezoidal vegetated swale
Infiltration mfiltration mto the underlying soils.

and 8.27 inches per hour)

DSV =L x (Weonom™Wispapims: )/2) x D)

Rain Garden/Bio-
retention (no
underdrains)

Provides temporary storage of runoff through surface ponding and possibly void spaces within the soil/sand/gravel mixture
that is used to filter runoff prior to infiltration into underlying soils.

Infiltration Basin (6 infiltration
rates: 0.17.0.27. 0.52, 1.02. 2.41
and 8.27 inches per hour)

DSV = Ponding water storage volume and void space
volumes of soil filter media. Example for raingarden:
DSV = (Apcnd X Dpora) + (Ason X Diost X Ms0s mix)

Tree Filter (no
underdrain)

Provides temporary storage of runoff through surface ponding and void spaces within the soil/sand/gravel mixture that is
used to filter runoff prior to infiltration into underlying soils.

Infiltration Trench (6 infiltration
rates: 0.17.0.27. 0.52, 1.02. 2.41
and 8 27 inches per hour)

DSV = Ponding water storage volume and void space
volumes of soil filter media
DSV = (L x W x Dponaing) + (L © W % Dioi X #s0il mix)

Bio-Filtration
(w/underdrain)

Provides temporary storage of runoff for filtering through an engineered soil media. The storage capacity includes void
spaces in the filter media and temporary ponding at the surface. After runoff has passed through the filter media it is
collected by an under-drain pipe for discharge. Manufactured or packaged bio-filter systems such as tree box filters may
be suitable for using the bio-filtration performance results.

Bio-filtration

DSV = Ponding water storage volume and void space volume
of soil filter media. Example of a linear biofilter:
DSV = (L x W x Dpcgamz)t (L x W % Dot X #5i1)

Enhanced Bio-
filtration w/
Internal Storage
Reservoir (ISR)
(no infiltration)

Based on design by the UNH Stormwater Center (UNHSC). Provides temporary storage of munoff for filtering through an
engineered soil media. augmented for enhanced phosphorus removal, followed by detention and denitrification in a
subsurface internal storage reservoir (ISR) comprised of gravel An elevated outlet control at the top of the ISR 1s
designed to provide a retention time of at least 24 hours in the system to allow for sufficient time for denitrification and
nitrogen reduction to occur prior to discharge. The design storage capacity for using the cunmlative performance curves is
comprised of void spaces in the filter media. temporary ponding at the surface of the practice and the void spaces in the
gravel ISR

Enhanced Bio-filtration w/ISE.

DSV = Ponding water storage volume and void space volume
of soil filter media and gravel ISR

DSV =(Asea X Dponding)+(Aved X Dicit X sei)H( Az ¥ Dgava x
Diraver)

Gravel Wetland

Provides temporary surface ponding storage of runoff in a vegetated wetland cell that 1s eventually routed to an underlying
saturated gravel internal storage reservoir (ISR) for nitrogen treatment. Outflow is controlled by an elevated orifice that
has its invert elevation equal to the top of the ISR layer and provides a retention time of at least 24 hours.

Gravel Wetland

DSV = pretreatment volume + ponding volume + void space
volume of gravel ISR. DSV = (A pretreamen X
DypreTresment)+ (A wetand X Dponding) T(AR X Dgraval X Pzravel)

Porous Pavement
with subsurface
infiltration

Provides filtering of runoff through a filter course and temporary storage of runoff within the void spaces of a subsurface
gravel reservorr prior to mfiltration mto subsoils.

Infiltration Trench (6 infiltration
rates: 0.17, 0.27. 0.52, 1.02, 2.41
and 8.27 inches per hour)

DSV = void space volumes of gravel layer
DSV =(LxW x Dicps X #erona )

Porous pavement
w/ impermeable
underliner
w/underdrain

Provides filtering of munoff through a filter course and temporary storage of runoff within the void spaces prior to
discharge by way of an underdrain.

Porous Pavement

Depth of Filter Course = D rc

Sand Filter

Provides filtering of runoff through a sand filter course and temporary storage of mnoff through surface ponding and

DSV = pretreatment volume + ponding volume + void space
volume of sand and washed stone layers

w/underdrain within void spaces of the sand and washed stone layers prior to discharge by way of an underdrain. Sand Filter DSV = (A pretrestment X DpreTreatment)+ (A ved X Dponding)+ (Avea X
Dicad X #sand) + (Aved X Ditone X Hlstone)
Wet Pand Prowvides treatment of runoff through routing through permanent pool. Wet Pond DE‘,: Permanent pool volume prior to high flow bypass
DSV=Apond X Dyond (does not include premestment volume)
Extended Dry Provides temporary detention storage for the design storage volume to drain in 24 hours through multiple out let controls Dry Pond DSV=Ponding volume prior to high flow bypass

Detention Basin

DSV=Apona % Dpend (does not include pretreatment volume)

Dry Water
Quality
Swale/Grass Swale

Based on MA design standards. Provides temporary surface ponding storage of runoff in an open vegetated channel
through permeable check dams. Treatment 1s provided by filtering of runoff by vegetation and check dams and infiltration
mto subsurface soils

Water Quality Grass swale

DSV = Volume of swale at full design depth
DSV=Lewate X Aswate X D ponding swale

Definitions: DSV= Design Storage Volume = physical storage capacity to hold water: VSV = Void Space Volume; L = length. W = width, D = depth at design capacity before bypass. n = porosity fill material, A= average surface area for calculating
volume: Infiltration rate = saturated soil hydraulic conductivity






