Storm Water Infiltration Trench Construction
General Notes

Use Appendix “A” to compute the required volume in the infiltration trench (in cubic feet) for all
proposed impervious areas. The calculated total volume is the minimum requirement for on-site
construction. The actual horizontal dimensions of the infiltration trench may vary to fit specific site
configurations and constraints, but the vertical depth of the infiltration trench must be a minimum
of twenty four (24) inches and a maximum of forty (40) inches. The total volume of the infiltration
trench must be equal to or greater than the required minimum.

Multiple stone infiltration trenches may also be utilized. If multiple infiltration trenches are desired,
the volume for each infiltration trench should be a proportional amount of the calculated total
storage volume (i.e. utilizing two (2) trenches, if 60 percent of the total roof area is piped to one
infiltration trench, then that infiltration trench should be sized for 60 percent of the total required
minimum volume. The second infiltration trench would then be sized for the remaining 40 percent
of the total required minimum volume.).

Based on the calculations of the required infiltration trench dimensions computed using Appendix
“A”, stake out the locations of the infiltration trench corners. Staking is critical and should outline
the location of the infiltration trench. The infiltration trench should be located as far as possible
from the proposed home (see Exhibit “B”). The infiltration trench should also be located beside or
downslope of any proposed on-lot sewage drain field or sewage drain field replacement area, or if
that is not possible, as far as possible from any proposed on-lot sewage drain field or sewage drain
field replacement area.

Excavation of the infiltration trench should be conducted from outside of the infiltration trench
perimeter, preferably from the upslope side, using equipment which has a bucket on a reaching
arm. If equipment is permitted in the infiltration trench area, it should be limited to lightweight,
track vehicles. If wheeled equipment enters the infiltration trench area, or the infiltration trench
bottom is smeared as a result of scraping with a bucket, the soil in the bottom of the infiltration
trench should be chiseled or ripped to break up any compaction; if necessary, equipment operation
on top of some aggregate placed in the infiltration trench will protect the soil beneath.

After excavation of the infiltration trench is complete, ensure that the bottom is graded with a slope
that is no greater than two (2) inches per one hundred (100) feet. Then, line all infiltration trench
areas (bottom and sides) with Class 1 Geotextile filter fabric while leaving enough excess filter fabric
to cover the infiltration trench before it is backfilled with earthen fill. If multiple runs of filter fabric
are required to completely enclose the infiltration trench, a minimum of 12 inches overlapping must
be provided. This filter fabric layer keeps the fine particles of the backfilled soil from moving down
through the stone and clogging the infiltration trench.

Connect roof drain leaders from downspouts to infiltration facility leaving trenches open for
inspection.
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Aggregate (clean washed stone with no fines in the range of coarse aggregate sizes from AASHTO #1
to #57) is then placed in the infiltration trench. This should be done without permitting heavy
equipment, especially trucks, to travel in the infiltration trench area. The stone is deposited in the
infiltration trench to a uniform depth of a minimum of six (6) inches which must leave at least
eighteen (18) inches of depth between the surface of the stone and the top of the infiltration
trench. The perforated pipe (minimum four (4) inch PVC) with cleanout pipe extension should then
be placed on the stone.

At this time, before more stone is placed in the infiltration trench to cover the pipe, or roof leaders
trenches are backfilled, the Township should be notified for inspection of the facility to verify proper
pipe installation.

Following the Township inspection, add more stone around and over the pipe to a uniform depth a
minimum of two (2) inches over the top of the pipe. Carefully cover the top of the stone bed with
the remaining Geotextile fabric, being careful to overlap a minimum of twelve (12) inches.

The infiltration trench should then be backfilled to the top of the infiltration trench with at least
twelve (12) inches of clean earth fill. The fill should be mounded slightly to allow for settling.

To ease maintenance of the underground pipes, and prevent clogging of the infiltration trench,
consideration should be given to providing screens for all roof gutters. The screens prevent foreign
materials from clogging the pipes and stone infiltration trench.



Appendix “A”

Minimum Required Infiltration Trench Volume

NOTE: The volume computed below represents the total volume required per Section 510.7.F.2 of
the Manheim Township Subdivision, Land Development, and Storm Water Management
Ordinance. The volume does not account for infiltration.

Variables:
RA= Impervious Area (Square Foot)

V= Total Stone Volume Required in Trench

Compute Total Required Volume:

\ = 0.4 x RA
or;
Vv = 0.4 x
Vv = cu. ft.

Proposed Infiltration Trench Dimensions

Total Depth = inches of stone + 12 inches of cover = inches*
*must be between 24 inches and 40 inches

Depth of Stone (D) = feet (inches of stone divided by 12)
Width (W) = feet
Length (L) = feet

Note: Depth of Stone x Width x Length x 40% (for voids) must be equal to or greater than (V) total required
volume.

Trench Volume=DxWxLx0.4=
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Additional Storm Water Infiltration Alternatives

Surface Retention (Rain Garden, Vegetated Swale w/ Check Dam)

Swale w/ Check Dam

Storage Provided = (Length) x (Bottom Width) x (Ponding Depth)

Rain Garden

Storage Provided = (Length) x (Width) x (Ponding Depth)

(or for irregular shapes) Storage Provided = (Surface Area) x (Ponding Depth)

Storage for Reuse (Rain Barrel, Cistern)

Storage Provided in Circular Cistern (cu-ft) = [Diameter (ft)]* x [Depth(ft)] x (0.785)

Storage Provided in Circular Cistern (gal) = [Diameter (ft)]? x [Depth(ft)] x (0.105)

Sizing Chart for Various Storm Water BMP’s

Cublic Feet of Dry-well

Square Feet of Rain

Linear Feet of 8' Wide

Impervious
Area Required Storage Storage Garden Surface Area Gallons of Storage in | Swale w/ Check Dam
(sq-ft) Volume (cu-ft) (incl. 40% void ratio) (6" Depth) Cistern (6" Ponding Depth)
2000 800 2000 1600 5984 200
2250 900 2250 1800 6732 225
2500 1000 2500 2000 7480 250
2750 1100 2750 2200 8228 275
3000 1200 3000 2400 8976 300
3250 1300 3250 2600 9724 325
3500 1400 3500 2800 10472 350
3750 1500 3750 3000 11220 375
4000 1600 4000 3200 11968 400
4250 1700 4250 3400 12716 425
4500 1800 4500 3600 13465 450
4750 1900 4750 3800 14213 475
5000 2000 5000 4000 14961 500
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Storm Water Rain Garden Construction
General Notes

Use Appendix “A” to compute the required volume in the rain garden (in cubic feet) for all proposed
impervious areas. The calculated total volume is the minimum requirement for on-site construction.
The actual horizontal dimensions of the infiltration trench may vary to fit specific site configurations
and constraints, but the vertical depth of the rain garden should not exceed six (6) inches. The total
volume of the infiltration trench must be equal to or greater than the required minimum.

Multiple rain gardens may also be utilized. If multiple rain gardens are desired, the volume for each
rain garden should be a proportional amount of the calculated total storage volume (i.e. utilizing
two (2) rain gardens, if 60 percent of the total roof area is piped to one rain garden, then that rain
garden should be sized for 60 percent of the total required minimum volume. The second rain
garden would then be sized for the remaining 40 percent of the total required minimum volume.).

Based on the calculations of the required rain garden dimensions computed using Appendix “A”,
stake out the locations of the rain garden corners. Staking is critical and should outline the location
of the rain garden. The rain garden should be located as far as possible from the proposed home
(similar to infiltration trench). The rain garden should also be located beside or downslope of any
proposed on-lot sewage drain field or sewage drain field replacement area, or if that is not possible,
as far as possible from any proposed on-lot sewage drain field or sewage drain field replacement

area.

Excavation of the rain garden should be conducted from outside of the rain garden perimeter,
preferably from the upslope side, using equipment which has a bucket on a reaching arm. The
existing subsurface soils should be scarified but not compacted. The side slopes of the rain garden
should be no steeper than 3:1. The planting soil depth in the bottom of the rain garden should be at
least 18 inches deep and should be a mixture of 30% organic material (compost) and 70% topsoil.

Backfill rain garden with amended soils to proposed bottom elevation of facility. Connect roof drain
leaders from downspouts to rain garden and notify for inspection.

At this time, before planting and placement of compost layer, the Township should be notified for
inspection of the facility to verify proper installation.

Following the Township inspection, plant vegetation in the rain garden and add a two (2) inch to
three (3) inch layer of shredded mulch or leaf compost. The amended soils should be overfilled to
allow for settlement and lightly hand tamped in place. Presoaking the amended soils is
recommended prior to planting. The plant selection should be suited to a variety of wet and dry

weather conditions.



DISCONNECTED IMPERVIOUS AREA (DIA)
1. Rooftop Disconnection

When rooftop down spouts are directed to a pervious area that allows for infiltration, filtration, and
increased time of concentration, the rooftop may qualify as completely or partially DIA and a
portion of the impervious rooftop area may be excluded from the calculation of total impervious
area.

A rooftop is considered to be completely or partially disconnected if it meets the requirements listed
below:

e The contributing area of rooftop to each disconnected discharge is 600 square feet or less,
and

¢ The soil, in proximity of the roof water discharge area, is not designated as hydrologic soil
group “D” or equivalent, and

e The overland flow path away from the roof water discharge area to the area downgrade has
a slope of eight percent (8%) or less.

¢ The flow path is a non-erosive, sheet flow condition at the property line (maximum 150°).

For designs that meet these requirements, the portion of the roof that may be considered
disconnected depends on the length and slope of the overland path as designated in Tables B.1 and
B2

Table B.1: Partial Rooftop Disconnection (Slope Less Than 5%)

Length of Pervious Flow Path * Roof Area Treated as Disconnected
(ft) (% of contributing area)
0-14 0
15-29 20
30-44 40
45-59 60
60 - 74 80
75 or more 100

* Flow path cannot include impervious surfaces and must be at least 15 feet from any
impervious surfaces.

Table B.2: Partial Rooftop Disconnection (Slope of 5% to 8%)

Length of Pervious Flow Path * Roof Area Treated as Disconnected
(v (% of contributing area)
0-24 0
25-49 20
50 - 74 20
75-99 60
100 — 124 80
125 or more 100

* Flow path cannot include impervious surfaces and must be at least 25 feet from any

impervious surfaces.

Manheim Township Subdivision, Land Development
and Storm Water Management Ordinance

July 2012 DRAFT




2. Pavement Disconnection

When pavement runoff is directed to a pervious area that allows for infiltration, filtration, and
increased time of concentration, the contributing pavement area may qualify as a DIA that may be
excluded from the calculation of total impervious area. This applies generally only to small or
narrow pavement structures such as driveways and narrow pathways through otherwise pervious
areas, e.g., a walkway or bike path through a park.

Pavement is disconnected if the pavement, or area adjacent to the pavement, meets the requirements
below:

The contributing flow path over impervious area is not more than 75 feet, and
The length of overland flow is greater than or equal to the contributing length, and
The soil is not designated as hydrologic soil group “D” or equivalent, and

The slope of the contributing impervious area is five percent (5%) or less, and
The slope of the overland flow path is five percent (5%) or less.

The flow path is a non-erosive, sheet flow condition at the property line.

If the discharge is concentrated at one or more discrete points, no more than 1,200 square feet may
discharge to any one point. In addition, a gravel strip or other spreading device is required for
concentrated discharges. For non-concentrated discharges along the edge of the pavement, this
requirement is waived; however, there must be a provision for the establishment of vegetation
along the pavement edge and temporary stabilization of the area until vegetation becomes

stabilized.

Manheim Township Subdivision, Land Development A-67 July 2012 DRAFT
and Storm Water Management Ordinance



