Infiltration Basins Notes and Specifications

L.

The sequence of various phases of basin construction shall be coordinated with the overall pro ect
construction schedule. A program should schedule rough excavation of the basin (to not less than
2 from final grade) with the rough grading phase of the pro ect to permit use of the material as
fill in earthwork areas. The partially excavated basin, however, cannot serve as a sedimentation
basin.

Specifications for basin construction should state: (1) the earliest point in progress when storm
drainage may be directed to the basin, and (2) the means by which this delay in use is to be
accomplished. Due to the wide variety of conditions encountered among pro ects, each should be
separately evaluated in order to postpone use as long as is reasonably possible.

Initial basin excavation should be carried to within 2 feet of the final elevation of the basin floor.
Final excavation to the finished grade should be deferred until all disturbed areas on the
watershed have been stabilized or protected. The final phase excavation should remove all
accumulated sediment. Relatively light tracked equipment is recommended for this operation to
avoid compaction of the basin floor. After the final grading is completed, the basin should retain a
highly porous surface texture.

Infiltration basins may be lined with a 6- to 12-inch layer of filter material such as coarse sand
(AASHT Std. M-43, Sizes or 10) to help prevent the buildup of impervious deposits on the
soil surface. The filter layer can be replaced or cleaned when it becomes clogged. When a 6-inch
layer of coarse organic material is specified for discing (such as hulls, leaves, stems, etc.) or
spading into the basin floor to increase the permeability of the soils, the basin floor should be
soaked or inundated for a brief period, then allowed to dry subsequent to this operation. This
induces the organic material to decay rapidly, loosening the upper soil layer.

Establishing dense vegetation on the basin side slopes and floor is recommended. A dense
vegetative stand will not only prevent erosion and sloughing, but will also provide a natural
means of maintaining relatively high infiltration rates. Erosion protection of inflow points to the
basin shall also be provided.

Selection of suitable vegetative materials for the side slope and all other areas to be stabilized
with vegetation and application of required lime, fertilizer, etc. shall be done in accordance with
the NRCS Standards and Specifications or your local Standards and Specifications for Soil
Erosion and Sediment Control.

Grasses of the fescue family are recommended for seeding primarily due to their adaptability to
dry sandy soils, drought resistance, hardiness, and ability to withstand brief inundations. The use
of fescues will also permit long intervals between mowings. This is important due to the
relatively steep slopes which make mowing difficult. Mowing twice a year, once in une and
again in September, is generally satisfactory.



Required Elements for Infiltration Basins

Feasibility

Required Elements

To be suitable for infiltration, underlying soils shall have an infiltration rate (fc) of at least 0.5 inches
per hour, as initially determined from NRCS soil textural classification, and subsequently confirmed
by field geotechnical tests (see Appendix D). The minimum geotechnical testing is one test hole per
5000 sf, with a minimum of two borings per facility (taken within the proposed limits of the facility).
Soils shall also have a clay content of less than 20% and a silt/clay content of less than 40%.
Infiltration practices cannot be located on areas with natural slopes greater than 15%.

Infiltration practices cannot be located in fill soils, except the top quarter of an infiltration trench or
dry well.

To protect groundwater from possible contamination, runoff from designated hotspot land uses or
activities must not be directed to a formal infiltration facility. In cases where this goal is impossible
(e.g., where the storm drain system leads to a large recharge facility designed for flood control),
redundant pretreatment must be provided by applying two of the practices listed in Table 5.1 in series,
both of which are sized to treat the entire Wav.

The bottom of the infiltration facility shall be separated by at least three feet vertically from the
seasonally high water table or bedrock layer, as documented by on-site soil testing. (Four feet in sole
source aquifers).

Infiltration facilities shall be located at least 100 feet horizontally from any water supply well.
Infiltration practices cannot be placed in locations that cause water problems to downgradient
properties. Infiltration trenches and basins shall be setback 25 feet downgradient from structures and
septic systems. Dry wells shall be separated a minimum of 10 feet from structures.

Conveyance

Required Elements

The overland flow path of surface runoff exceeding the capacity of the infiltration system shall be
evaluated to preclude erosive concentrated flow during the overbank events. If computed flow
velocities exceed erosive velocities (3.5 to 5.0 fps), an overflow channel shall be provided to a
stabilized watercourse. (See Appendix L for erosive velocities of grass and soil).

All infiltration systems shall be designed to fully de-water the entire Waov within 48 hours after the
storm event.

If runoff is delivered by a storm drain pipe or along the main conveyance system, the infiltration
practice must be designed as an off-line practice (see Appendix K for a detail), except when used as a
regional flood control practice.

Pretreatment

Required Elements

A minimum pretreatment volume of 25% of the WQv must be provided prior to entry to an infiltration
facility, and can be provided in the form of a sedimentation basin, sump pit, grass channel, plunge
pool or other measure.

If the fc for the underlying soils is greater than 2.00 inches per hour, a minimum pretreatment volume
of 50% of the WQv must be provided.

If the fc for the underlying soils is greater than 5.00 inches per hour, 100% of the WQv shall be pre-
treated prior to entry into an infiltration facility.



Exit velocities from pretreatment chambers shall be non-erosive (3.5 to 5.0 fps during the two-year
design storm). (See Appendix L for erosive velocities of grass and soil).

Pretreatment Techniques to Prevent Clogging

Infiltration basins or trenches can have redundant methods to ensure the long-term integrity of the
infiltration rate. The following techniques are pretreatment options for infiltration practices:

Grass channel (Maximum velocity of 1 fps for water quality flow. See the Fact Sheet on page 5-10 for
more detailed design information.)

e Qrass filter strip (minimum 20 feet and only if sheet flow is established and maintained)

e Bottom sand layer (for I-1)

e Upper sand layer (for I-1; 6” minimum with filter fabric at sand/gravel interface)

e Use of washed bank run gravel as aggregate

e Alternatively, a pre-treatment settling chamber may be provided and sized to capture the pretreatment
volume. Use the method prescribed in section 6.4.3 (i.e., the Camp-Hazen equation) to size the
chamber.

e Plunge Pool

e Anunderground trap with a permanent pool between the downspout and the dry well (I-3)

Treatment

Required Elements

Infiltration practices shall be designed to exfiltrate the entire Wov through the floor of each practice
(sides are not considered in sizing).
The construction sequence and specifications for each infiltration practice shall be precisely followed.
Experience has shown that the longevity of infiltration practices is strongly influenced by the care
taken during construction
Calculate the surface area of infiltration trenches as:

A, =V, / (nd)

Where:

A, = surface area (sf)

Vy = design volume (e.g., WQ v) (ft 3)

n = porosity (assume 0.4)

d; = trench depth (maximum of four feet, and separated at least three feet from

seasonally high groundwater) (ft)

Calculate the approximate bottom area of infiltration basins using the following equation:

A=v,/dv
Where:
A = surface area of the basin (ft 2)
do = depth of the basin (ft)

Note that in trapezoidal basins, this area should first be used to approximate the area at the bottom
of the basin, but can later be modified to account for additional storage provided above side
slopes.

Landscaping

Required Elements




Upstream construction shall be completed and stabilized before connection to a downstream
infiltration facility. A dense and vigorous vegetative cover shall be established over the contributing
pervious drainage areas before runoff can be accepted into the facility.

Infiltration trenches shall not be constructed until all of the contributing drainage area has been
completely stabilized.

Maintenance

Required Elements

Infiltration practices shall never serve as a sediment control device during site construction phase. In
addition, the Erosion and Sediment Control plan for the site shall clearly indicate how sediment will
be prevented from entering an infiltration facility. Normally, the use of diversion berms around the
perimeter of the infiltration practice, along with immediate vegetative stabilization and/or mulching
can achieve this goal.

An observation well shall be installed in every infiltration trench and dry well, consisting of an
anchored six- inch diameter perforated PVC pipe with a lockable cap installed flush with the ground
surface.

Direct access shall be provided to infiltration practices for maintenance and rehabilitation. If a stone
reservoir or perforated pipe is used to temporarily store runoff prior to infiltration, the practice shall
not be covered by an impermeable surface.



Appendix D: Infiltration Testing Requirements

General Notes Pertinent to All Testing

1. For infiltration practices, a minimum field infiltration rate (f.) of 0.5 inches per hour is required; areas
yielding a lower rate preclude these practices. If the minimum f, exceeds two inches per hour, half of the
WQ, must be treated by an upstream SMP that does allow infiltration. For F-1 and F-6 practices, no
minimum infiltration rate is required if these facilities are designed with a “day-lighting” underdrain system;
otherwise these facilities require a 0.5 inch per hour rate.

2. Number of required borings is based on the size of the proposed facility. Testing is done in two phases, (1)
Initial Feasibility, and (2) Concept Design Testing.

3. Testing is to be conducted by a qualified professional. This professional shall either be a registered
professional engineer in the State of New York, a soils scientist or geologist also licensed in the State of New
York.

Initial Feasibility Testing

Feasibility testing is conducted to determine whether full-scale testing is necessary, and is meant to screen
unsuitable sites, and reduce testing costs. A soil boring is not required at this stage. However, a designer or
landowner may opt to engage Concept Design Borings per Table H-1 at his or her discretion, without feasibility
testing.

Initial testing involves either one field test per facility, regardless of type or size, or previous testing data, such as
the following:

*  septic percolation testing on-site, within 200 feet of the proposed SMP location, and on the same contour [can
establish initial rate, water table and/or depth to bedrock]
previous written geotechnical reporting on the site location as prepared by a qualified geotechnical consultant
NRCS County Soil Mapping showing an unsuitable soil group such as a hydrologic group “D” soil in a low-
lying area, or a Marlboro Clay

If the results of initial feasibility testing as determined by a qualified professional show that an infiltration rate of

greater than 0.5 inches per hour is probable, then the number of concept design test pits shall be per the following
table. An encased soil boring may be substituted for a test pit, if desired.
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Table D-1 Infiltration Testing Summary Table

Type of Facility

Initial Feasibility
Testing

Concept Design Testing
(initial testing yields a
rate greater than 0.5”/hr)

Concept Design Testing
(initial testing yields a
rate lower than 0.5”/hr)

I-1 (trench)

1 field percolation

linfiltration test and 1 test

not acceptable practice

Appendix D

test, test pit not
required

pit per 50° of trench

I-2 (basin)

1 infiltration test* and 1 test
pit per 200 sf of basin area

1 field percolation
test, test pit not
required

not acceptable practice

F-1(sand filter)

1 infiltration test and 1 test
pit per 200 sf of filter area
(no underdrains required**)

1 field percolation
test, test pit not
required

underdrains required

F-6 (bioretention)

1 infiltration test and 1 test
pit per 200 sf of filter area
(no underdrains required**)

1 field percolation
test, test pit not
required

underdrains required

*feasibility test information already counts for one test location
** underdrain installation still strongly suggested

Documentation

Infiltration testing data shall be documented, which shall also include a description of the infiltration testing
method, if completed. This is to ensure that the tester understands the procedure.

Test Pit/Boring Requirements

a.

excavate a test pit or dig a standard soil boring to a minimum depth of 4 feet below the proposed
facility bottom elevation

determine depth to groundwater table (if within 4 feet of proposed bottom) upon initial digging or
drilling, and again 24 hours later

conduct Standard Penetration Testing (SPT) every 2’ to a depth of 4 feet below the facility bottom

determine USDA or Unified Soil Classification System textures at the proposed bottom and 4 feet
below the bottom of the SMP

determine depth to bedrock (if within 4 feet of proposed bottom)
The soil description should include all soil horizons.

The location of the test pit or boring shall correspond to the SMP location; test pit/soil boring
stakes are to be left in the field for inspection purposes and shall be clearly labeled as such.

Infiltration Testing Requirements

a.

Install casing (solid 4-6 inch diameter, 30 length) to 24” below proposed SMP bottom (see Figure
D-1).
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b. Remove any smeared soiled surfaces and provide a natural soil interface into which water may
percolate. Remove all loose material from the casing. Upon the tester’s discretion, a two (2) inch
layer of coarse sand or fine gravel may be placed to protect the bottom from scouring and
sediment. Fill casing with clean water to a depth of 24 and allow to pre-soak for twenty-four
hours

c. Twenty-four hours later, refill casing with another 24” of clean water and monitor water level
(measured drop from the top of the casing) for 1 hour. Repeat this procedure (filling the casing
each time) three additional times, for a total of four observations. Upon the tester’s discretion, the
final field rate may either be the average of the four observations, or the value of the last
observation. The final rate shall be reported in inches per hour.

d. May be done though a boring or open excavation.
e. The location of the test shall correspond to the SMP location.
f. Upon completion of the testing, the casings shall be immediately pulled, and the test pit shall be

back-filled.
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Appendix D
Figure D.1 Infiltration Testing Requirements
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Laboratory Testing
a. Grain-size sieve analysis and hydrometer tests where appropriate may be used to determine USDA

soils classification and textural analysis. Visual field inspection by a qualified professional may

also be used, provided it is documented. The use of lab testing to establish infiltration rates is
prohibited.
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Chapter 6: Infiltration
Figure 6.12 Infiltration Basin (I-2)

CONCRETE
LEVEL
SPREADER

GRASS CHANNEL —
7 -

P
g y

STILLING )
BASIN

VYV VIV IV IV VP IVI VIV VIvIevyvyy
AR R R R A A LA 22222 2222022222222 A1
b v ¥ ¥ v v vV vy FLAT BASIN FLOORWITH Y ¥ Vv v ¥ ¥ ¥
\ A2 2222222 AR AAAA A2
V/VV/V/VVVVVVVVVGVRVAVS§TLlevFvVVVVVVVV/VVV
(222 2222222222222 222 2222202222271
VVVV VIV VIV VIV VIV VUV VIV YV VIV YYvvyvyy

VVVVV VIV VIV VIV VIV I Ivvveyvyveyvyyyy
VVVVVVVV%V%VVVVVNB‘

VVVVVVVVVVV%VVVVVACKU.PUNDERDRAI-N#

VVVVVIVV VIV VIV VIV yyvvyveyyeyyey
A AAAAA222222222022222200222A7

RISER/
BARREL

o
~—— _ /’///
INFLOW
STILLING BASIN EMBANKMENT
RISER
v EXTREME FLOOD CONTROL \ EMERGENCY
= SPILLWAY
v OVERBANK FLOOD CONTROL
= N7 CHANNEL PROTECTION

CLEANOUTS

STABLE

BACKUP UNDERDRAIN PIPE IN CASE OF
STANDING WATER PROBLEMS

ANTI-SEEP COLLAR or -—/

FILTER DIAPHRAGM

PROFILE

6-33



