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Applications of These Data

Newer tests were conducted under more
controlled laboratory conditions and
represent a wider range of soil textures
and specific soil density values.

The high head conditions during these
tests make these results suitable for
biofiltration/infiltration devices that have 1
to 2 ft of head, but are likely too high for
normal infiltration rates through urban
soils.

Abstract

* Previous research identified significant
reductions in infiltration rates in disturbed
urban soils.

More than 150 prior tests were conducted in
predominately sandy and clayey urban soils
in the Birmingham and Mobile, Alabama,
areas.

Infiltration in clayey soils was found to be
affected by an interaction of soil moisture and
compaction, while infiltration in sandy soils
was affected by soil compaction alone.




Disturbed Urban Soils during Land
Development

Infiltration Rates in Disturbed Sandy Urban Soils

Infiltration Rate (in/hr)




Infiltration Rates in Disturbed Clayey Urban Soils Infiltration Rates during Prior Tests of

Disturbed Urban Soils
Number |Average

of tests infiltration
rate (in/hr)

Noncompacted sandy 36 13 0.4

soils

Compacted sandy soils 14

Noncompacted and dry 1
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All other clayey soils
(compacted and dry, plus
all wetter conditions)

Infiltration Measurements for Noncompacted,

Infiltration Measurements for Dry-Noncompacted,
Sandy Soils (Pitt, et al. 1999)

Clayey Soils (Pitt, et al. 1999)
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Method Method (cont.)

These newer tests were run for up to 20 days,

although most were completed (when steady « Hand compaction (gentle hand pressing to
low rates were observed) within 3 or 4 days. force the soil into the mold with as little
Initial soil moisture levels were about 8% (sand compaction as possible),

was about 3%), while the moisture levels after - Standard Proctor Compaction (24.4 kN

the tests ranged from about 20 to 45%. hammer dropped 25 times form 300 mm on
Three methods were used to compact the test each of 3 soil layers).

specimens: hand compaction, plus two Proctor e .

tepst rlnethods_ baction. pis W * Modified Proctor Compaction (44.5 kN
Both Modified and Standard Proctor hammer dropped 25 times from 460 mm on
Compactions follow ASTM standard (D 1140- each of 5 soil layers).

54).

Method (cont.) Test Mixtures for Laboratory Tests

» Atotal of 7 soil texture types were tested
representing all main areas of the standard
soil texture triangle.

* Three levels of compaction were tested for % sand 721 |30.1 19.4
each soil.

Only 15 tests resulted in observed % clay 9.2 30.0 9.7
infiltration. The Standard and Modified
Proctor clay tests, the Modified Proctor clay % silt . 39.9
loam, and all of the clay mixture tests did
not result in any infiltration, even after
several days.

Sand |Clay |Silt |Sandy |Clayey |Silty
loam loam loam




Infiltration Laboratory Tests for Sandy Loam Soil
4" Diameter Test Cylinder, 115 mm Depth
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Infiltration Laboratory Tests for Silty Loam Soil
4" Diameter Test Cylinder, 115 mm Depth
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Infiltration Laboratory Tests for Silt
4" Diameter Test Cylinder, 115 mm Depth
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Infiltration Laboratory Tests for Clayey Loam Soil
4" Diameter Test Cylinder, 115 mm Depth
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Long-Term Sustainable Average Long-Term Sustainable Average
Infiltration Rates Infiltration Rates (cont.)

Compaction |Dry Bulk Effects on Long-term Soil Compaction |Dry Bulk Effects on Long-term
Texture | Method Density Root Growth | Average Infilt. Texture | Method Density Root Growth | Average Infilt.
(g/ce) (per NRCS) | Rate (in/hr) (g/ce) (per NRCS) Rate (in/hr)

Silt Hand May affect . Sandy Hand May Affect

Standard May affect + Loam Standard May Affect

Modified Restrict Modified Restrict
Sand Hand Ideal Very high Silt Loam | Hand May Affect

Standard Ideal 0.57? Standard May Affect

Modified May affect - [3.2 Modified May Affect +

Clay Hand May affect Hand May Affect
Standard n/a Standard Restrict
Modified n/a Modified Restrict




The Source Loading and

Management Model (SLAMM)

Developed during past 25 years during EPA,
state, and Canadian funded research.

Identifies pollutant sources during different
rain and climatic conditions.

Prioritizes subwatersheds and critical source
areas.

Evaluates alternative development scenarios,
pollution prevention, and combinations of
source area and outfall control options.

Example SLAMM Data Input Screen
for Biofiltration Controls

Land Use: Residential Select Seepage Rate

Biofilration Control Devi
Add Oullet/Discharge
 Sand-B i [edvcatiniane |
 Loamy sand - 2.5 in/hr

 Sandy loam - 1.0inshi i phi
 Loam - 0.5 in/hr L Sharp Crested Weirl

o Crested Weir
 Sitloam - 0.3 invhr
[ oam oal Stand Pipe

— 1 Sandy sit loam - 0.2 indhe - .
€ Clay loam - 011 infhr 5 SEApOLEHOn]
[ Siyclylsm 005inm el BLusl/Cisten
— " Sandy clay - 005 in/hr
© Sty clay - 0.04 in/hr Edit Existing Dutlet

" Clay-0.02 in/hr
Selected Dutlets

Biofilter Number 2

Device Geometiy
1. Top Area [sf)

2. Bottom Area [sf)

3. Depth (ft)

I~ 4. Rock Filled?
Fraction of Total Yolume
as Yoids [

Use Random Number
. Sexrem FER (i) I™ Generation to Account for
Seepage Rate COV Uncertainty in Infiltration Rate

Seepage Rate  Side: [ 100 6. Number of Biofiltiation
Multiplier (0-1) gottom: |~ 1.9p  Contrel Devices in
= Source Area or Land Use

Fraction of Runoff From
Selected Source Areas Routed 0
to Land Use Biofilters (0 - 1)
I= Unpaved I~ Large | Area 2 Delete
= Playaround 1 I~ Undeveloped Area —
[T Booflop 3 I=| Playground 2 ™ Small Landscaped Area 1
I~ Booftop 4 [~ Diiveways 1 I~ Small Landscaped Area 2 Continue
I~ Rooftop & I~ Driveways 2. I~ Small Landscaped Aren 3 =
[T Other Pervious Area

I=| Baved Parking/Storage 1 [T Driveways 8.
I Other Dir Goctd Tmp Area Cancel
= Other Part Cnctd Imp Area

10071 RainBanel/Cistern - 0.00 in/h

Select Source Areas from Land Use that Contribute
Runoff to Biofiltration Control Device(s)

I Rooftop 1
I~ Rooftop 2

= Paved Parki 2 & 1
I~ Paved Parki a 2
IF Urpaved Prkng/Storage 1 5| Large Landscaped Area 1

Example SLAMM Land Use Screen

Institutional
bilfill  Commerrial

Industrial
Cur  Open Space

Freevways

Source Area

joofs 2
joofs 3
joofs 4
joofs &

Cum
Land Use Biofiltration

faved Parkina/Storage 1
wed Parking/Storage 2

Pre-Development Runoff Quantities

laved Parking/Storage 3
paved F 1

Catrhbasin or Drainage Control
Outfall

Inpaved Prkna/Storage 2

» Javaround 1

Land Use Areas

0.00 Acres
0.00 Acres
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0.00 Acres
0.00 Acres

Residential Area:
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Open Space Arca:

Freeway Area:
Total Area:

Exit Program

Press Alt-F1 for TaokTip Help

1
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Driveways 3
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Stieet Area 1
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Stieet Area 3

Larae Landscaped Area 1
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T Particulate 5olids
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1

Runoff Volume [cu ft) T

Source Area Runoff Yolume Contribution

1

Data File: bilfiltration exanmple. DAT

Rain File: BHAMSRCE RAN

Date: 04-30-01 Time: 151376

Site Description: example biofiltration evaluation
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Burbgnk Post Office
Total Runoff — Predicted vs Observed Observed vs Calc Runoff
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Conclusions (cont.)

» These results (and those from the previous tests),
however, do indicate significant effects
associated with soil compaction. The prior field
tests of infiltration rates for disturbed urban soils
provided basic rates (and COV values) that are
recommended for typical urban hydrology
studies.

SLAMM can be used to quantify the benefits of
alternative soil structures and modifications on
infiltration and biofiltration options.

Conclusions

* These tests indicated that both texture and

compaction were important in determining the
infiltration rates, with time since the beginning of
rain only important for less than half of the
conditions tested.

These tests were conducted using a 1.1 m head
and are most appropriate for biofiltration and
infiltration designs where ponded water may occur.
A series of tests were also conducted for sandy
loam using 0.1 m head and the resulting infiltration
rates were substantially less.
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