Infiltration Trench Factsheet

Infiltration Trench is a practice that provides temporary storage of runoff using the void spaces within the
soil/sand/gravel mixture that is used to backfill the trench for subsequent infiltration into the surrounding sub

soils. Performance results for the infiltration trench can be used for all subsurface infiltration practice

including systems that include pipes and/or chambers that provide temporary storage. Also, the results for t

BMP type can be used for bretention systems that rely on infiltration when the majority of the tempor

storage capacity is provided in the void spaces of the sail filter media and porous pavements that allo
infiltration to occur. General design specifications for infiltration trench systems are provided in the m
recent version of he New HampshigstormwateiManual, Volume 2: PosConstruction Best Management

Practices Selection and Design
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Pollutant Export Rate by Land Usé

P Load Export RateN Load Export Rate
Source Category by Land Use Land Surface Cover (Ibs./acrel/year) (Ibs./acrelyear)
Commercial (COM) and Industrial (IND)|Directly connected impervioyl.78 15
Multi-Family (MFR) and HigkDensity
Residential (HDR) Directly connected impervioy2.32 14.1
MediumDensity Residential (MDR) Directly connected imperviol1.96 14.1
Low-Density Residential (LDR)"Rural”" |Directly connected impervioyl.52 14.1

. 1 From NH Small MS4 General Permit, Appendix
General Equations PP

Physical Storage Capacity: Depth of Runoff * Drainage Area

Cost: Physical Storage Capacity * Cost Index * Adjustment Factor

Yearly Pollutant Removal: Pollutant Load Export Rate * Drainage Area * Efficiency

Cost
Infiltration Trench Materials and Design Cost Materials and Design Cost
System Installation Cost ($/ft3) (2010) Installation Cost | ($/ft3) (2017)
($/ft3) (2010% (/ft3) (20173
Rural 8 2.8 9.84 3.44
Mixed 16 5.6 19.68 6.88
Urban 24 8.4 29.52 10.32

2 From UNHSC Cost Estimates; converted from 2004 to 2010 dollars using U.S. Department of Labor (USDOL). Prepared By:
(2012). Bureau of Labor Statistics consumer price index inflation calculator. . . .
http://www.bls.gov/data/inflation_calculator.htm University of New HampSh're
3 Converted from 2010 costs using ENR Cost Index StormwaterCenter | S
Durham, NH

Www.unh.edu/unhsS(‘:
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http://www.unh.edu/unhsc
http://www.bls.gov/data/inflation_calculator.htm

BMP Performance Curves for Soil Infiltration Rate: Infiltration Trench

BMP Performance Curve: Infiltration Trench
(Soil infiltration rate 0.17 in/hr)
Long-Term Cumulative Load Reduction based on BMP Design Storage Capacity

BMP Performance Curve: Infiltration Trench
(Soil infiltration rate 0.27 in/hr)
Long-Term Cumulative Load Reduction based on BMP Design Storage Capacity
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Infiltration Basin Factsheet

=

Infiltration Basin represents a practice that provides tempuosarface storage of runoff (e.g. ponding) fo

subsequent infiltration into the groun@ppropriate practices for use of the surface infiltration performance

estimates include infiltration basins, infiltration swales (not conveyance swales), rain gardens; and bio
retention systems that rely on infiltration and provide the majority of storage capacity through surface

pondirg. If an infiltration system includes both surface storage through ponding and a lesser storage volum
within the void spaces of a coarse filter media, then the physical storage volume capacity used to determine

the longterm cumulative phosphorus removal efficiency from the infiltration basin performance curves
be equal to the sum of the surface storage volume and the void space storage @aneneal design
specifications for infiltration basin systems are provided in the most recent ver3iba biew Hampshire
StormwateManual, Volume 2: PosEonstruction Best Management Practices Selection and Design
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Pollutant Export Rate by Land Usé

P Load Export RateN Load Export Rate
Source Category by Land Use Land Surface Cover (Ibs./acre/year) (Ibs./acre/year)
Commercial (COM) and Industrial (IND)|Directly connected impervioyl.78 15

Multi-Family (MFR) and HigkDensity
Residential (HDR) Directly connected impervioy2.32 14.1
MediumDensity Residential (MDR) Directly connected impervioy1.96 14.1
Low-Density Residential (LDR)"Rural" |Directly connected impervioyl.52 14.1

General Equations 1 From NH Small MS4 General Permit, Appendix F

Physical Storage Capacity: Depth of Runoff * Drainage Area

Cost: Physical Storage Capacity * Cost Index * Adjustment Factor

Yearly Pollutant Removal: Pollutant Load Export Rate * Drainage Area * Efficiency

Cost
Infiltration Trench Materials and Design Cost Materials and Design Cost
System Installation Cost ($/ft3) (2010) Installation Cost | ($/ft3) (2017)
($/ft3) (20103 ($/ft3) (20175
Rural 4 1.88 4.92 1.72
Mixed 8 3.76 9.84 3.44
Urban 12 5.64 14.76 5.16
Prepared By:
2From UNHSC Cost Estimates; converted from 2004 to 2010 dollars using U.S. Department of Labor (USDOL). University of New Hampshire
(2012). Bureau of Labor Statistics consumer price index inflation calculator.
http://www.bls.gov/data/inflation_calculator.htm StormwaterCenter Sc
3 Converted from 2010 costs using ENR Cost Index Durham, NH Lo e i |

Www.unh.edu/unhS(:u
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BMP Performance Curves for Soil Infiltration Rate: Infiltration Basin

BMP Performance Curve: Infiltration Basin
(Soil infiltration rate 0.17 in/hr)
Long-Term Cumulative Load Reduction based on BMP Design Storage Capacity

BMP Performance Curve: Infiltration Basin
(Soil infiltration rate 0.27 in/hr)
Long-Term Cumulative Load Reduction based on BMP Design Storage Capacity
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Biofiltration Factsheet

Biofiltration is a practice that provides tempagratorage of runoff for filtering through an engineered soi

media. The storage capacity is typically made of void spaces in the filter media and temporary ponding at t

surface of the practice. Once the runoff has passed through the filter media it is collected by-draumde

r

pipe for discharge. The performance curve for this control practice assumes zero infiltration. If a filtration
system has subsurface soils that are suitable for infiltration, then user should use either the performance cu
for the infiltration trench or the infiltration basin depending on the predominance of storage volume made ug

by free standing storage or void space storage. Depending on the design of the manufactured or packaged
filter systems such as tree box filters may be suitable for using tHittaitton performance resultdesign
specifications for biofiltration systems are provided in the most recent versidgreddew Hampshire
StormwateManual, Volume 2: PosEonstruction Best Management Practices Selection and Design
Sample Design
Profile view of a Tree Box Filter. The underdrain makes |
the system one example of a biofiltration system.
Examples images from tidew Hampshir&tormwateManual, Volume 2p. 116
Pollutant Export Rate by Land Usé

P Load Export RateN Load Export Rate
Source Category by Land Use Land Surface Cover (Ibs./acre/year) (Ibs./acre/year)
Commercial (COM) and Industrial (IND)|Directly connected impervioyl.78 15
Multi-Family (MFR) and HigkDensity
Residential (HDR) Directly connected impervioy2.32 14.1
MediumDensity Residential (MDR) Directly connected impervioyl.96 14.1
Low-Density Residential (LDR)"Rural" |Directly connected imperviodl.52 14.1

General Equations 1 From NH Small MS4 General Permit, Appendix F

Physical Storage Capacity: Depth of Runoff * Drainage Area

Cost: Physical Storage Capacity * Cost Index * Adjustment Factor

Yearly Pollutant Removal: Pollutant Load Export Rate * Drainage Area * Efficiency

Cost

Infiltration Trench Materials and Design Cost Materials and Design Cost

System Installation Cost ($/t3) (2010) Installation Cost | ($/ft3) (2017)

($/ft3) (20103 ($/ft3) (2017Y

Rural 10 3.5 12.3 4.31

Mixed 20 7 24.6 8.62

Urban 30 10.5 36.9 12.93
2 From UNHSC Cost Estimates; converted from 2004 to 2010 dollars using U.S. Department of Labor (USDOL) Prepared By:

i ; conv usi .S. . : . .

(2012). Bureau of Labor Statistics consumer price index inflation calculator. University of New HampShlre
http://www.bls.gov/data/inflation_calculator.htm StormwaterCenter | §C
3 Converted from 2010 costs using ENR Cost Index Durham, NH

www.unh.edu/unhsc
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BMP Performance Curve for Biofiltration

Pollutant Removal

BMP Performance Curve: Biofiltration
Long-Term Cumulative Load Reduction based on BMP Design Storage Capacity
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Gravel Wetlands Factsheet

Gravel Wetlands consists of one or more fletihrough constructed wetland cells, preceded by a forebay.

The cells are filled with a gravel media, supporting an organic substrate that is planted with wetland
vegetation. During lovilow storm events, the systems is designed to promote subsurface horizontal fl
through the gravel media, allowing contact with the root zone of the wetland vegetation. The gravel a
planting media support a community of soil microorganisms. Water quality treatment occurs through
microbial, chemical, and physical processes within this media. Treatment may also be enhanced by
uptake. General design specifications for infiltration basin systems are provided in the most recent ve
The New HampshirStormwateManual, Volume 2: Postonstruction Best Management Practices Selec
and Design
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P 9 Plan View

Profile View

WEIR—

<7

CLEANOUTS —

CHANNEL PROTECTION
CVERFLOW
SUE AS REQUIRED

3 CIAMETER
PERFORATED RISER
W/OPEN GRATE
& DIAMETER GALVANIZED

PPORTS:

& PARTIALLY PERFORATED
RISER W/CLEANOUT

bt
&

-

1K

Examples images from tidew Hampshir&tormwateManual, Volume 2p. 80

FORERAY

SWALE

*

Ny

S S——

O

-

Rlsm—"I

OW
ind

vegeta
rsion (
tion

Pollutant Export Rate by Land Usé

P Load Export RateN Load Export Rate
Source Category by Land Use Land Surface Cover (Ibs./acre/year) (Ibs./acre/year)
Commercial (COM) and Industrial (IND)|Directly connected impervioyl.78 15
Multi-Family (MFR) and HigkDensity
Residential (HDR) Directly connected impervioy2.32 14.1
MediumDensity Residential (MDR) Directly connected impervioy1.96 14.1
Low-Density Residential (LDR)"Rural" |Directly connected impervioyl.52 14.1

General Equations 1 From NH Small MS4 General Permit, Appendix

Physical Storage Capacity: Depth of Runoff * Drainage Area

Cost: Physical Storage Capacity * Cost Index * Adjustment Factor

Yearly Pollutant Removal: Pollutant Load Export Rate * Drainage Area * Efficiency

Cost
Infiltration Trench Materials and Design Cost Materials and Design Cost
System Installation Cost ($/ft3) (2010) Installation Cost | ($/ft3) (2017)
(%/ft3) (2010% ($/ft3) (2017%
Rural 5.62 1.97 6.91 2.42
Mixed 11.24 3.94 13.82 4.84
Urban 16.86 5.91 20.73 7.26

2From UNHSC Cost Estimates; converted from 2004 to 2010 dollars using U.S. Department of Labor (USDOL).

Prepared By:

University of New Hampshire
StormwaterCenter | S
Durham’ NH STORMWATER CENTER
www.unh.edu/unhsc
August 2017

(2012). Bureau of Labor Statistics consumer price index inflation calculator.
http://www.bls.gov/data/inflation_calculator.htm
3 Converted from 2010 costs using ENR Cost Index
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BMP Performance Curve for Gravel Wetlands

Pollutant Removal

BMP Performance Curve: Gravel Wetlands
Long-Term Cumulative Load Reduction based on BMP Design Storage Capacity
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Enhanced Biofiltration with Internal Storage Reservoir (ISR) Factsheet

Enhanced Biofiltration is a practice the provides temporary storage of runoff 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. Runoff #awated
through filter media and directed to the underlying ISR via an impermeable membrane for temporary
An elevated outlet control at the top of the ISR is designed to provide a retention time of at least 24 h

storag
purs 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 cumulative performance curves is comprised of void space

S in the

filter media, temporary ponding at the surface of the practice and the void spaces in the gravel ISR. The

cumulative phosphorus load reduction curve for this control is intended to be used for systems in whi
filter media has been augmented with materials designed and/or known to be effective at capturing

ch the

phosphorus. If the filter media is not augmented to enhance phosphorus capture, then the phosphorus

performance curve for the Bi6ilter should be used for estimating phosphorus load reductions. The
University of New Hampshir&tormwateiCenter (UNHSC) developed the design of this control practice
a design templated can be found at UNHSCO6s we

https://www.unh.edu/unhsc/sites/default/files/media/undersized_systems.pdf

Pollutant Export Rate by Land Usé

P Load Export RateN Load Export Rate
Source Category by Land Use Land Surface Cover (Ibs./acre/year) (Ibs./acre/year)
Commercial (COM) and Industrial (IND)|Directly connected impervioyl.78 15
Multi-Family (MFR) and HigkDensity
Residential (HDR) Directly connected impervioy2.32 14.1
MediumDensity Residential (MDR) Directly connected impervioy1.96 14.1
Low-Density Residential (LDR)"Rural" |Directly connected impervioyl.52 14.1

General Equations 1 From NH Small MS4 General Permit, Appendix

Physical Storage Capacity: Depth of Runoff * Drainage Area

Cost: Physical Storage Capacity * Cost Index * Adjustment Factor

Yearly Pollutant Removal: Pollutant Load Export Rate * Drainage Area * Efficiency

Cost
Infiltration Trench Materials and Design Cost Materials and Design Cost
System Installation Cost ($/ft3) (2010) Installation Cost | ($/ft3) (2017)
(%/ft3) (2010% ($/ft3) (2017%
Rural 11.56 4.05 14.22 4.98
Mixed 23.12 8.10 28.44 9.95
Urban 34.68 12.15 42.66 14.93

2From UNHSC Cost Estimates; converted from 2004 to 2010 dollars using U.S. Department of Labor (USDOL).

Prepared By:

University of New Hampshire
StormwaterCenter | S
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