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TECHNICAL GUIDANCE DOCUMENT APPENDICES

VIl.4.1. Site Suitability Considerations

Suitability assessment related considerations include (Table VIL3):

e Soil assessment methods - the site assessment extent (e.g., number of borings, test pits,
etc.) and the measurement method used to estimate the short-term infiltration rate.

e Predominant soil texture/percent fines - soil texture and the percent of fines can
greatly influence the potential for clogging.

o  Site soil variability - site with spatially heterogeneous soils (vertically or horizontally)
as determined from site investigations are more difficult to estimate average properties
for resulting in a higher level of uncertainty associated with initial estimates.

o Depth to seasonal high groundwater/impervious layer - groundwater mounding may
become an issue during excessively wet conditions where shallow aquifers or shallow
clay lenses are present.

Table VIL3: Suitability Assessment Related Considerations for Infiltration Facility Safety

Factors

Consideration

High Concern

Medium Concern

Low Concern

Assessment methods
(see explanation below)

Use of soil survey
maps or simple
texture analysis to
estimate short-term
infiltration rates

Direct measurement
of = 20 percent of
infiltration area with
localized infiltration
measurement
methods (e.g.,
infiltrometer)

e
Direct measurement of =
50 percent of infiltration
area with localized
infiltration measurement
methods

or

Use of extensive test pit
infiltration measurement
methods

Texture Class

Silty and clayey
soils with significant
fines

Loamy soils

Granular to slightly loamy
soils

Site soil variability

Highly variable soils
indicated from site
assessment or
limited soil borings
collected during site
assessment

Soil borings/test pits
indicate moderately
homogeneous soils

Multiple soil borings/test
pits indicate relatively
homogeneous soils

Depth to groundwater/
impervious layer

<5 ft below facility
bottom

5-10 ft below facility
bottom

>10 below facility bottom

Localized infiltration testing refers to methods such as the double ring infiltrometer test (ASTM

D3385-88) which measure infiltration rates over an area less than 10 sq-ft, may include lateral
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

flow, and do not attempt to account for heterogeneity of soil. The amount of area each test
represents should be estimated depending on the observed heterogeneity of the soil.

Extensive infiltration testing refers to methods that include excavating a significant portion of
the proposed infiltration area, filling the excavation with water, and monitoring drawdown.
The excavation should be to the depth of the proposed infiltration surface and ideally be at least
50 to 100 square feet.

In all cases, testing should be conducted in the area of the proposed BMP where, based on
review of available geotechnical data, soils appear least likely to support infiltration.

VII.4.2. Design Related Considerations

Design related considerations include (Table VII.4):

e Size of area tributary to facility - all things being equal, risk factors related to
infiltration facilities increase with an increase in the tributary area served. Therefore
facilities serving larger tributary areas should use more restrictive adjustment factors.

o Level of pretreatment/expected influent sediment loads - credit should be given for
good pretreatment by allowing less restrictive factors to account for the reduced
probability of clogging from high sediment loading. Also, facilities designed to capture
runoff from relatively clean surfaces such as rooftops are likely to see low sediment
loads and therefore should be allowed to apply less restrictive safety factors.

e Redundancy - facilities that consist of multiple subsystems operating in parallel such
that parts of the system remains functional when other parts fail and/or bypass should
be rewarded for the built-in redundancy with less restrictive correction and safety
factors. For example, if bypass flows would be at least partially treated in another BMP,
the risk of discharging untreated runoff in the event of clogging the primary facility is
reduced. A bioretention facility that overflows to a landscaped area is another example.

e Compaction during construction - proper construction oversight is needed during
construction to ensure that the bottoms of infiltration facility are not overly compacted.
Facilities that do not commit to proper construction practices and oversight should
have to use more restrictive correction and safety factors.
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Table VIL4: Design Related Considerations for Infiltration Facility Safety Factors

Consideration

High Concern

Medium Concern

Low Concern

Tributary area size

Greater than 10 acres.

Greater than 2 acres but
less than 10 acres.

2 acres or less.

Level of
pretreatment/

sediment loads

expected influent

Pretreatment from gross
solids removal devices
only, such as
hydrodynamic
separators, racks and
screens AND tributary
area includes
landscaped areas, steep
slopes, high traffic areas,
or any other areas
expected to produce
high sediment, trash, or
debris loads.

Good pretreatment with
BMPs that mitigate coarse
sediments such as
vegetated swales AND
influent sediment loads
from the tributary area are
expected to be relatively
low (e.g., low traffic, mild
slopes, disconnected
impervious areas, etc.).

Excellent pretreatment
with BMPs that mitigate
fine sediments such as
bioretention or media
filtration OR
sedimentation or facility
only treats runoff from
relatively clean surfaces,
such as rooftops.

Redundancy of
treatment

No redundancy in BMP
treatment train.

Medium redundancy, other
BMPs available in
treatment train to maintain
at least 50% of function of
facility in event of failure.

High redundancy,
multiple components
capable of operating
independently and in
parallel, maintaining at
least 90% of facility
functionality in event of
failure.

construction

Compaction during

Construction of facility
on a compacted site or
elevated probability of
unintended/ indirect
compaction.

Medium probability of
unintended/ indirect
compaction.

Heavy equipment
actively prohibited from
infiltration areas during
construction and low
probability of
unintended/ indirect
compaction.

~ 3.6 acres

L Gravity Separators (Aqua Shield or approved equal) will be provided as a pre-treatment control BMP prior

to allowing runoff to be conveyed to the primary treatment BMP. The Aqua Shield Units will help remove
large debris, trash, sediment and oil/grease from the runoff before outleting into the the on-site infiltration
systems. Aqua Shield Unit specification & calculations will be provided in Appendix B for the Final

Submission.

The sail in the proposed infiltration system footprints will be uncompacted in-place native material. <

%.

Aqua Shield units will become a pretreatment device before entering to underground infiltration

system. Aqua Shield units are capable of capturing and retaining 100 percent of pollutants greater
than or equal to 2.4 millimeters (mm) regardless of the pollutant’s specific gravity. Aqua Shield units
are equipped with conventional oil baffles to capture and retain oil and grease. Laboratory evaluations
show that the gravity separators are capable of capturing up to 70% of the free oil and grease from
storm water. Gravity separators can also accommodate the addition of oil sorbents within their
separation chambers. The addition of the oil sorbents can ensure the permanent removal of 80% to
90% of the free oil and grease from the storm water runoff.
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VI1.4.3. Determining Factor of Safety

A factor of safety shall be used. To assist in selecting the appropriate design infiltration rate, the
measured short term infiltration rate should be adjusted using a weighted average of several
safety factors using the worksheet shown in Worksheet H below. The design infiltration rate
would be determined as follows:

1. For each consideration shown in Table VIL.3 and Table VIL.4 above, determine whether
the consideration is a high, medium, or low concern.

2. For all high concerns, assign a factor value of 3, for medium concerns, assign a factor

value of 2, and for low concerns assign a factor value of 1.

Multiply each of the factors by the corresponding weight to get a product.

Sum the products within each factor category to obtain a safety factor for each.

5. Multiply the two safety factors together to get the final combined safety factor. If the
combined safety factor is less than 2, then 2 shall be used as the safety factor.

6. Divide the measured short term infiltration rate by the combined safety factor to obtain
the adjusted design infiltration rate for use in sizing the infiltration facility.

Ll

The design infiltration rate shall be used to size BMPs and to evaluate their expected long term
performance. This rate shall not be less than 2, but may be higher at the discretion of the design
engineer.
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Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) |p=wxv
Soil assessment methods 0.25 1 0.25
Predominant soil texture 0.25 3 0.75
i Suitability Site soil variability 0.25 1 0.25
Assessment 2 ,
Depth to groundwater / impervious
: 0.25 1 0.25
ayer
Suitability Assessment Safety Factor, S, = £p 1.50
Tributary area size 0.25 2 0.50
Level of pretreatment/ expected
sediment loads 0-25 2 0.50
= RIS | Redundancy 0.25 2 0.50
Compaction during construction 0.25 1 0.25
Design Safety Factor, Sg = 2p 1.75
Combined Safety Factor, Stor= Sax Sg 2.625
Measured Infiltration Rate, inch/hr, K
L § 3or3.6
(corrected for test-specific bias)
Koy = Stor
Design Infiltration Rate, in/hr, Kpggign = 10o0r1.2
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
"3" is the infiltration safety factor that we applied to infiltration LID
BMP.

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum
combined adjustment factor shall not exceed 9.0.
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