Application

Flow Credit for
Roof Downspout
Infiltration

3.1.1 Downspout Infiltration Systems

Downspout infiltration systems are trench or drywell designs intended
only for use in infiltrating runoff from roof downspout drains. They are
not designed to directly infiltrate runoff from pollutant-generating
impervious surfaces.

The following apply to parcels as described in Volume I:

1. Single family subdivision projects subject to Minimum Requirement #7
for flow control (Volume I) must provide for individual downspout
infiltration systems on all lots smaller than 22,000 square feet if feasible,
Local govemments may specify a different lot size that is more
appropriate - based on local soil and slope conditions and rainfall.
Concentrated flows may not be directed to adjoining lots. They must be
dispersed and retained on the building lot to the maximum extent
possible.

2. The feasibility or applicability of downspout infiltration must be
evaluated for all subdivision single-family lots smaller than 22,000
square feet. The evaluation procedure detailed below must be used to
determine if downspout infiltration is feasible or whether downspout
dispersion can be used in lieu of infiltration.

3. For subdivision single-family lots greater than or equal to 22,000 square
feet, downspout infiltration is optional, and the evaluation procedure
detailed below may be used if downspout infiltration is being proposed
voluntarily.

4. If site-specific tests indicate less than 3 feet of permeable soil from the
proposed final grade to the seasonal high groundwater table, then a
downspout dispersion system per Section 3.1.2 may be used in lieu of
infiltration.

5. On lots or sites with more than 3 feet of permeable soil from the
proposed final grade to the seasonal high groundwater table, downspout
infiltration is considered feasible if the soils are outwash type soils and
the infiltration trench can be designed to meet the minimum design
criteria specified below.,

Note: If downspout infiltration is not provided on these lots, then a
downspout dispersion system must be provided per Section 3.1.2.

If roof runoff is infiltrated according to the requirements of this section,
the roof area may be discounted from the project area used for sizing
stormwater facilities. This is done by clicking on the “Credit” button in
WWHM and entering the percent of roof area that is being infiltrated.
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Procedure for
Evaluating
Feasibility

Design Criteria
Jor Infiltration
Trenches

1. A soils report must be prepared by a professional soil scientist certified
by the Soil Science Society of America {or an equivalent national
program), a locally licensed onsite sewage designer, or by other suitably
trained persons working under the supervision of a professional
engineer, geologist, hydrogeologist, or engineering geologist registered
in the State of Washington to determine if soils suitable for infiltration
are present on the site. The report must reference a sufficient number of
soils logs to establish the type and limits of soils on the project site. The
report should at a minimum identify the limits of any outwash type soils
(i.e., those meeting USDA soil texture classes ranging from coarse sand
and cobbles to medium sand) versus other soil types and include an
inventory of topsoil depth.

2. On lots or sites with no outwash type soils, a downspout dispersion system
per Section 3.1.2 may be used in lieu of infiltration.

3. On lots or sites containing outwash type soils (coarse sand and cobbles
to medium sand), additional site-specific testing must be done.
Individual Iot or site tests must consist of at least one soils log at the
location of the infiltration system, a minimum of 4 feet in depth (from
proposed grade), identifying the SCS series of the soil and the USDA
textural class of the soil horizon through the depth of the log, and noting
any evidence of high groundwater level, such as mottling.

Note: This testing must also be carvied out on lots or sites where
downspout infiltration is being proposed in soils other than outwash.

4. If site-specific tests indicate less than 3 feet of permeable soil from the
proposed final grade to the seasonal high groundwater table, then a
downspout dispersion system per Section 3.1.2 may be used in lieu of
infiltration.

5. Onlots or sites with more than 3 feet of permeable soil from the
proposed final grade to the seasonal high groundwater table, downspout
infiltration is considered feasible if the soils are outwash type soils and
the infiltration trench can be designed to meet the minimum design
criteria specified below.

Figure 3.2 shows a typical downspout infiltration trench system, and
Figure 3.3 presents an alternative infiltration trench system for sites with
coarse sand and cobble soils. These systems are designed as specified
below.

General

1. The following minimum lengths (lincar feet) per 1,000 square feet of
roof area based on soil type may be used for sizing downspout

infiltration trenches. :
Coarse sands and cobbles 20LF
Medium sand 30 LF
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Design Criteria

Fine sand, loamy sand 75 LF
Sandy loam 125 LF
L.oam I90 LF

Maximum length of trench must not exceed 100 feet from the inlet
sump.

3. Minimum spacing between trench centerlines must be 6 feet.

Filter fabric must be placed over the drain rock as shown on Figure 3.2
prior to backfilling. ‘ '

Infiltration trenches may be placed in fill material if the fill is placed and
compacted under the direct supervision of a geotechnical engineer or
professional civil engineer with geotechnical expertise, and if the
measured infiltration rate is at least 8 inches per hour. Trench length in
fill must be 60 linear feet per 1,000 square feet of roof area. Infiltration
rates can be tested using the methods described in Section 3.3.

Infiltration trenches should not be built on slopes steeper than 25
percent (4:1). A geotechnical analysis and report may be required on
slopes over 15 percent or if located within 200 feet of the top of steep
slope or landslide hazard area.

Trenches may be located under pavement if a small yard drain or caich
basin with grate cover is placed at the end of the trench pipe such that
overflow would occur out of the catch basin at an elevation at least one
foot below that of the pavement, and in a location which can
accommodate the overflow without creating a significant adverse
impact to downhill properties or drainage systems. This 1s intended to
prevent saturation of the pavement in the event of system failure. '

Figure 3.4 shows a typical downspout infiltration drywell system. These

for Infiltration systems are designed as specified below.
Drywells '
' General
1. Drywell bottoms must be a minimum of 1 foot above seasonal high
- groundwater level or impermeable soil layers. _
2. If using drywells, each drywell may serve up to 1000 square feet of
impervious surface for either medium sands or coarse sands.
3. Typically drywells are 48 inches in diameter (minimum) and have a
depth of 5 feet (4 feet of gravel and 1 foot of suitable cover material).
4. Filter fabric (geotextile) must be placed on top of the drain rock and on
trench or drywell sides prior to backfilling.
5. Spacing between drywells must be a minimum of 4 feet.
6. Downspout infiltration drywells must not be built on slopes greater
than 25% (4:1). Drywells may not be placed on or above a landslide
3-6
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hazard area or slopes greater than 15% without evaluation by a
professional engineer with geotechnical expertise or a licensed
geologist, hydrogeologist, or engineering geologist, and with
jurisdiction approval.

Source: King County
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Figure 3.2 Typical Downspout Infiltration Trench
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for homogeneous soils. These rates not consider the effects of site
variability and long-term clogging due to siltation and biomass buildup in

the infiltration facility.
Table 3.7 — Recommended Infiltration Rates
based on USDA Soil Textural Classification.
Estimated Long-
*Short-Term Term (Design)
Infiltration Correction Infiltration Rate
Rate (in./hr) Factor, CF (in./hr)
Clean sandy gravels and 20 2 10"
gravelly sands (i.e., 90% of
the total soil sample is
retained in the #10 sieve)
Sand 8 4 2¥E*
Loamy Sand 2 4 0.5
Sandy L.oam 1 4 0.25
Loam 0.5 4 0.13

*From WEF/ASCE, 1998.
**Not recommended for treatment
*¥¥ Refer to SSC-4 and SSC-6 for treatment acceptability criteria

Based on experience with long-term full-scale infiltration pond
performance, Ecology’s Technical Advisory Committee (TAC)
recommends that the short-term infiltration rates be reduced as shown in
Table 3.7, dividing by a correction factor of 2 to 4, depending on the soil
textural classification. The correction factors provided in Table 3.7
represent an average degree of long-term facility maintenance, TSS
reduction through pretreatment, and site variability in the subsurface
conditions. These conditions might include deposits of ancient landslide
debris, buried stream channels, lateral grain size variability, and other
factors that affect homogeneity).

These correction factors could be reduced, subject to the approval of the

local jurisdiction, under the following conditions:

» For sites with little soil variability,

o Where there will be a high degree of long-term facility maintenance,

e  Where specific, reliable pretreatment is employed to reduce TSS
entering the infiltration facility

In no case shall a correction factor less than 2.0 be used.
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3.3.6 Design Infiltration Rate Determination — Guidelines and
Criteria

Infiltration rates can be determined using either a correlation to grain size
distribution from soil samples, textural analysis, or by in-situ field
measurements. Short-term infiltration rates up to 2.4 in./hr represent soils
that typically have sufficient treatment properties. Long-term infiltration
rates are used for sizing the infiltration pond based on maximum pond
level and drawdown time. Long-term infiltration rates up to 2.0 inches per
hour can also be considered for treatment if SSC-4 and SSC-6 are met, as
defined in Section 3.3.7.

Historically, infiltration rates have been estimated from soil grain size
distribution (gradation) data using the United States Department of
Agriculture (USDA) textural analysis approach. To use the USDA
textural analysis approach, the grain size distribution test must be
conducted in accordance with the USDA test procedure (SOIL SURVEY
MANUAL, U.S. Department of Agriculture, October 1993, page 136).
This manual only considers soil passing the #10 sieve (2 mm) (U.S.
Standard) to determine percentages of sand, silt, and clay for use in Figure
3.27 (USDA Textural Triangle). However, many soil test laboratories use
the ASTM soil size distribution test procedure (ASTM D422), which
considers the full range of soil particle sizes, to develop soil size
distribution curves. The ASTM soil gradation procedure must not be used
with Figure 3.27 to perform USDA soil textural analyses.

Three Methods for Determining Long-term Infiltration Rates
Sfor Sizing Infiltration Facilities

For designing the infiltration facility the site professional should select one
of the three methods described below that will best represent the long-term
infiltration rate at the site. The long-term infiltration rate should be used
for routing and sizing the basin/trench for the maximum drawdown time
of 48 hours. If the pilot infiltration test (table 3.9) or hindcast approach
(table 3.8) is selected corroboration with a textural based infiltration rate
(table 3.7) is also desirable. Appropriate correction factors must be applied
as specified. Verification testing of the completed facility is strongly
encouraged. (See Site Suitability Criterion # 7-Verification Testing)

1. USDA Soil Textural Classification

Table 3.7 provides the correlation between USDA soil texture and
infiltration rates for estimating infiltration rates for homogeneous soils
based on gradations from soil samples and textural analysis. The USDA
soil texture — infiltration rate correlation in Table 3.7 is based on the
correlation developed by Rawls, et. al. (1982), but with minor changes in
the infiltration rates based on WEF/ASCE (1998). The infiltration rates
provided through this correlation represent short-term conservative rates
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Figure 5-27 Gravelless Trench
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A gravelless infiltration chamber trench designed per figure 5-27. The Void space per linear foot shall be at least 2.6
cubic feet. The infiltrative surface per linear foot shall be at least 2.8 sq fi.

The following products are known to meet these gravelless chamber criteria
Infiltrator© High Capacity by Infiltrator Systems, Inc.

EnviroChamber© High Capacity by Hancor, Inc.
Stormtech®© SC-310 by Infiltrator Systems, Inc:







