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TC-22 Extended Detention Basin
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Site Design & Landscape Planning SD-10

Design Objectives

1 Maximize Infiltration
Provide Retention

Slow Runoff

K & &

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Maienals

Contain Pollutanis

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

CALTFORNIA STORMWATIR
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SD-10 Site Design & Landscape Planning

Designing New Installations
Begin the development of a plan for the landscape unit with attention to the following general
principles:

= Formulate the plan on the basis of clearly articulated community goals. Carefully identify
. conflicts and choices between retaining and protecting desired resources and community

growth.

= Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

= Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

= Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

= Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

m Promote natural vegetation by using parking lot islands and other landscaped areas.
m Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m  Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

= Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

m Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
s Convey runoff safely from the tops of slopes.

®  Avoid disturbing steep or unstable slopes.

= Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

m  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

m Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

= Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

= Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of * redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.
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SD-10 Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Departiment of
Ecology, August 2001.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls SD-11

Design Objectives

B  Maximize Infiliration
& Provide Retention
[ Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials
&1 Contain Pollulants

Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently

open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¥ to
/2 inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection

and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to g feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of * redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations’
above should be followed.

]

Supplemental Information
Examples
m City of Ottawa's Water Links Surface —Water Quality Protection Program

m City of Toronto Downspout Disconnection Program
m City of Boston, MA, Rain Barrel Demonstration Program

Other Resources
Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient Irrigation | SD-12

Design Objectives

1 Maximize Infilration
4 Provide Retention
M Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Callect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

= Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m Design irrigation systems to each landscape area's specific water requirements.

m Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

m Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

CALIFORNEA STORMWATTE
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SD-12 Efficient Irrigation

m Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

= Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of * redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

o Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and

ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that

are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have beconie a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations
The following methods should be considered for inclusion in the
project design and show on project plans:

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

CALTIENIASTORMWATIER
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SD-13 Storm Drain Signhage

— DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under * designing new installations” above should be included in all project
design plans.

Additional Information
Maintenance Considerations

m Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner's association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m  Signage on top of curbs tends to weather and fade.

= Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information

Examples

= Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002. .

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Storm Drains are

More than 200,000

times each menth,

for Rain...

lawns and gardens throughout LA

3 County are sprayed with pesticides.

| Overwatering or rain causes pesticides
on leaves and grass to flow info the
storm drain and to the ocean —

untreated.

Please use pesticides wisely, not before

a rain, and water carefully.

...not pesticides.

1(888)CLEAN LA
www.888CleanlA.com

Storm Drains are

. Meore than 200,000
for Rain...

times each month,

lawns and gardens throughout LA

County are sprayed with pesticides.

' Overwatering or rain causes pesticides
on leaves and grass to flow into the
storm drain and to the ocean —

untreated.

Please use pesticides wisely, not before

a rain, and water carafully.

...not pesticides.

1(888)CLEAN LA
www.888CleanlA.com
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Pesticide

Tips:

You can keep your lawn and garden green
and at the same time solve the pollution
problem by taking these easy steps...

= If you must store pesticides,
make sure they are in a
sealed, water-proof container
that cannot leak.

MNever dispose of lawn or
garden chemicals in storm
drains. This is called illegal
dumping. Take them to a
household hazardous waste
roundup. Call 1(888)CLEAM
LA or visit
www.888CleanLA.com to
locate a roundup or
collection facility near you.

When watering your lawn,
use the least amouni of
water possible so it doesn't
run into the street and carry
pesticide chemicals with it.
Don't use pesticides before a
rain storm. You will not only
lose the pesticide, but also
will be harming the
environment.

Mora is not better. Use
pesticides sparingly. “Spot”
apply, rather than “blankst”
apply.

Read labels! Use only as
directed.

Use non-toxic products for
your garden and lawn
whenever possible.

PROIJIECT

Pallution

PREVENTION

Pesticide

Tips:

You can keep your lawn and garden green
and at the same time solve the pollution
problem by taking these easy steps...
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that cannot leak.
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Pick Up Afser Your Pooch!

Storm drains are for rain...
they're not pooper scoopers.

L.A. County residents walk a dog without picking up
the droppings more than 62,000 times per month.

Disease-causing dog waste washes from the
ground and streets into storm drains and
flows straight to the ocean — untreated.

Remember to bring a bag and PR

clean up after your dog. 1 (888) E e
i LEA f
ﬁwf'%ggmemijj c%A ;
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Storm Drains are Swimming

. Stormdrains .
._nO_\ Wm_D. 20 take runoff _UOO_ n_.._
directly to creeks
and the ocean without treatment. .
Pool chemicals can harm our Follow these m:.:_o_m steps ﬁu
natural creeks and waterways. prevent stormwater pollution...

Anything going into our
stormdrains that isn’t

raihwater-cantributes io eMake sure all eCleanup chemical
. ; chemicals are spills with

m%ﬂﬂ%mﬂmmﬁ_\mmon_u_mﬂ_Mwmmemw_m” q dissipated before absorbent, don't
ocean, kills marine life and draining a: pool or M_<mm._\_ & et the
causes beach closures. spa rain

not pool chemicals eDo not drain pools eDispose of leftover

Lol within 5 days of chemicals and paints
: adding chemicals through a licensed

hazardous waste

eNever backwash a disposal provider

filter into the street
or stormdrain




Storm Drains are

Storm Drains are
for Rain...

1(888)CLEAN LA
www.888CleanlLA.com
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for Rain...

More than 50% of
the automotive oil
sold to do-it-
yourself oil changers is not recycled.
There are more than 600 State-certified
used oil collection centers within Los
Angeles County.

Never dispose of automotive fluids,

i recyclable producis, or household

L)

hazardous wastes into the sireet or
gutter. Take them to your local auto
repair station, recycling center or a
household hazardous waste roundup.

...they're not
recycling centers.

More than 50% of
the automotive oil
sold to do-it-
yourself oil changers is not recycled.

'l' There are more than 600 State-certified

used oil collection centers within Los
Angeles County.

Never dispose of automotive fluids,
recyclable products, or household
hazardous wastes into the street or
gutter. Take them to your local auto
repair station, recycling center or a
household hazardous waste roundup.

...they’re not
recycling centers.

Recycling

Tips:

You can help keep your community clean, protect our
area waterways and make the beaches safe for ocean
swimmers by putting recyclable materials where they
belong — at a recycling center or household
hazardous waste roundup. Never throw or pour
anything into the sireets or gutters...

* When changing vehicle fluids
- transmission, hydraulic and
motor oil, brake and radiator
fluid - drain them into a drip
pan to avoid spills. Do not
combine these fluids. Do not
dispose of them in the street,
gutter or in the garbage. It is
illegal.

* Recycle all used vehicle
fluids. Call 1{888)CLEAN
LA or visit
www.888CleanlA.com for
the location of a center that
recycles these fluids, or for
the location of a local
household hazardous waste
Roundup.

Printed an racycled paper

Recycling

Tips:

= Other materials that should
be taken to a houszhold
hazardous waste Roundup
are: paint and paint-related
materials, household
cleaners, batteries, pesticides
and fertilizers, pool
chemicals, and aerosol
products.

= Aluminum, glass, plastic

.‘ and newspapers should be

L) placed in your curbside

.'recycling bin or taken to o

local recycling center.

PROIJIECT

Poliution

PREVENTION

You can help keep your community clean, protect our
area waterways and make the beaches safe for ocean
swimmers by putting recyclable materials where they
belong — at a recycling center or household
hazardous waste roundup. Never throw or pour
anything into the streets or gutiers. ..

* When changing vehicle fluids
- transmission, hydraulic and
motor oil, brake and radiator
fluid - drain them into a drip
pan to avoid spills. Do not
combine these fluids. Do not
dispose of them in the street,
gutter or in the garbage. 1t is
illegal.

Recycle all used vehicle
fluids. Call 1(888)CLEAN LA
or visit
www.888CleanlLA.com for
the location of a center that
recycles these fluids, or for
the location of a local
household hazardous waste
Roundup.
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A Yord is o Terrible
Thina to Waste!

Storm drains are for rain...not yard waste.

Residential yard waste represents about 13 percent
of the total waste generated in L.A. County.

Pesticides, fertilizer and yard waste such as leaves and
mowed grass wash from the ground and streets into storm
drains and flow straight to the ocean — untreated.

Remember to use pesticides and fertilizer
wisely and pick-up yard waste.
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SOILS/ GEOTECHNICAL REPORT
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u :I -—né PIC ENVIRONMENTAL SERVICES
o W~ A DIVISION OF PETROLEUM INDUSTRY CONSULTANTS, INC.
* S @' 2619 Sierra Way, La Verne, CA 91750
CrRvic® Phone: (909) 593-2427 = Fax (909) 593-2105
Email: picenv@verizon.net
May 5, 2008
John Scott
NJD, Limited

3300 East First Avenue, Suite 510
Denver, CO 80206

Greetings;

Re: Percolation Testing Results
Potential Leach Field Installation
NJD Project
TTM No. 70583
315 Acres Project
North of Foothill Blvd.

San Dimas, CA 91773

At your request, PIC Environmental Services (PIC) submits this letter and attachments to confirm
favorable percolation testing results for the referenced property. It is PIC’s understanding that NJD,
Limited has been asked by the City of San Dimas to confirm favorable percolation testing results at the
subject property in the event that one or more future leach fields needs to be constructed onsite. As
documented in the attached report, PIC conducted percolation testing in 1998 within the NJD Project
site. Favorable percolation testing results were used by Mr. McHenry to facilitate construction of a
leach field onsite at that time. In consideration of favorable testing results in 1998 and similar lithology
throughout the NJD Project site, PIC concludes that all development parcels within the property are
suitable for installation of future leach fields, if needed. PIC appreciates the opportunity to be of service.
Please advise if you have questions.

Respectfully submitted,

J. Tim Hersch / //‘;’" ﬁf/ M

California Professional Geologist #4082
President

Attachments

E3593 Leach Field
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. A DIVISION OF PETROLEUM INDUSTRY CONSULTANTS, INC.
S 1768 ARROW HIGHWAY, SUITE 102, LA VERNE, CALIFORNIA 91750
SRyice 909/696-3355 FAX: 909/596-0515

October 22, 1998

Sandy McHenry
617 Brinwood
San Dimas, CA 91773

Dear Mr. McHenry:

SUBJECT:  PERCOLATION TEST FOR PROPOSED LEACH FIELD
Map Book 8665 Page O1 Parcels 004 & 005
San Dimas, CA

INTRODUCTION:

PIC Environmental Services (PIC) was contracted by Mr. Sandy McHenry, the property owner, to
conduct a percolation test in the area of a proposed leach field located in parcels 004 & 005, San
Dimas, California. The location of the site relative to surrounding streets and landmarks is shown on
Figure 1; Site Location Map.

Percolation tests were performed in the area of the proposed leach field to evaluate soil capacity to
dispose of sewage effluent for the proposed residential project. One test trench and one percolation test
pit were excavated at locations shown on Figure 2. The test trench was excavated by backhoe to a
maximum depth of 10 feet. The test trench was used to determine the potential presence of
groundwater within a three foot depth zone below the bottom of the proposed leach field. The
percolation test pit was excavated via a backhoe to a depth of 7.8 feet (94 inches) below existing ground
surface. The soils encountered during excavation were logged and recorded by PIC registered ‘
geologist, Hamid Khorzani. The soils are classified in accordance with the Unified Soil Classification
System (see attached Unified Soil Classification System). Detailed logs of the test pit and trench are
presented on attached Boring Logs. ’

Test Procedures

One percolation test was performed at the location of the proposed leach pit as shown on Figure 2; Site
Location Map.

Prior to performing the percolation test, the bottom and sides of the trench were scratched to remove
any smeared soil surface and to provide a natural soil interface into which water may percolate. After
removing loose material from the test trench, approximately six (6) inches of gravel was placed at the
bottom of the trench to protect the bottom from scouring and sediment.



Percolation Test For Proposed Leach Field October 26, 1998
Map Book 8665 Pg. 01 Parcels 004 & 005, San Dimas, CA Page 2

The test trench was filled with clear water to a minimum depth of four feet above the gravel and left to
soak overnight for pre-saturation and to allow the soil to swell. Percolation tests were conducted about
twenty four (24) hours later after the water was first added to the trench. The trench was then filled to
a depth of 18 inches above the bottom of the trench with clear water (12 inches above the top of
gravel). Depth readings were recorded every 30 minutes for 4 hours to determine the percolation rate.
The final 30 minute reading for the trench is the percolation rate for that period. Water was refilled to
its initial level after each 30 minute reading. The results of this percolation test are summarized on the
attached table “Report of Percolation Test.” ‘

Conclusions and Recommendations:

~=onclusions and Recommendations:

The results of field percolation tests indicate a percolation rate of 3.97 minutes per inch for the
percolation test pit. Percolation rates exceeding 60 minutes per inch are considered unacceptable for

use in disposal fields. As a result, the proposed area is suitable for a leach field.

The following design criteria for sewage disposal are provided for reference as minimum requirements.

Parameter Minimum Requirements
Design Percolation Rate: 60 minutes/inch or faster
(3.97 minutes/inch was measured)

Required Absorption Area: 330 square feet/bedroom
Leaching Area Needed: 660 square feet
Minimum Septic Tank Size: 750 gallons

In a case where the depth of filter material below the pipe exceeds the standard six inch depth, credit
may be given for the added absorption area provided in deeper trenches with a resultant decrease in
length of trench. The following table provides the percentage of length of standard absorption trench

based on six inch increments of increase in depth of filter material.

PERCENTAGE OF LENGTH OF STANDARD TRENCH

Trench

24”
80
66
57
50

40

HK-MCHENRY REPORT PIC ENVIRONMENTAL SERVICES



Percolation Test For Proposed Leach Field October 22, 1998
Map Book 8665 Pg. 01 Parcels 004 & 005, San Dimas, CA Page 3

Based upon the results of PIC’s percolation test and trench sizing allowances in the above table, we
recommend one trench measuring 3 feet wide, 7 feet deep (30” gravel below pipe, 6” surrounding and
above pipe, 12” compacted soil above gravel), and 200 feet long, to be located south of the existing
barn leading to the proposed bathroom house project.

The exact location of the sewage disposal system should consider set back requirements in accordance
with Table I-1 of the Uniform Plumbing Code. A plot plan drawn to scale with proper dimensions,
showing location of all proposed retaining walls, drainage channels, utility lines, paved areas, structures
and property lines with relation to the private sewage disposal system should be prepared.

Should you have any questions or comments regarding the procedures or results outlined in this report,
please don’t hesitate to call us at.909/596-3355.

Respectfully submitted,

o
J."Tim Hersch

California Registered Geologist #4082
President '

Attachment

HK-MCHENRY REPORT ‘ PIC ENVIRONMENTAL SERVICES



REPORT OF PERCOLATION TEST

Proposed Leach Field
Map Book 8665 Page 01
Parcels 004 & 005
San Dimas, CA

Soil Profile
Leach pit
0-12” MH
127-36” CL
367-84” MH

Stabilized Infiltration Rate (min/in): Leach Pit 3.97 Minutes/inch

Data Obtained From Percolation Tests

Initial 76 18
30 76 8 18
60 76 7.5 18
90 76 7.5 18
120 76 7.5 18
150 76 15 18
180 76 7.5 18
210 76 7.5 18
240 76 7.5 18

Table - McHenry Report
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UNIFIED SOIL CLASSIFICATION SYSTEM

Major Group Typical
Divisions Symbols Names
1 2 J 4
o e
8 28 o |8 __
g . S 3 © g @ GW Well-graded gravels, gravel-sand mixtures, little or
3 23 ¢ |9sE no fines.
@ 5.8 2 e
»vwovw @ o " :
§ RS ‘i | & GP Poorly graded gravels or gravel-sand mixtures, little
g (‘DE - g3 or no fines.
= N
7 % = g g‘) g = [+}) N
) c® '§ £E 2 . ) e
se S5 @ .5 e _8 % GM Silty gravels, gravel-sand-silt mixture.
= =2 co|lwog 2
2 : 8 To|®EQQE
c2 2| 8w T4 5486s
© o 2 2|l < GC Clayey gravels, gravel-sand-clay mixtures.
D0 3 £ o =
Q £ CSo TElo .
0: @ o N So|l2, SW Well-graded sands, gravelly sands, little or no
) QR Eae o fi
o2 = | @ ines.
ce £ | £¢ FEldel
N ) QS s el el 35 e
] .= = ‘
o= £2 @ Slgae SP Poorly graded sands or gravelly sands, little or no
T 2 |89 & ines.
S o “f 3 | @ SM Silty sands, sand-silt mistures.
s 2| g3 = |B,8¢e3
e T T8 5 2 0853
g 8| £3 & |gE82E
@ s & 5 o = S SC Clayey sands, sand-clay mixtures.
= =2 o -
(=
%]
(V]
&
o 5
N 2
o
> 9
Q
.‘.E 3
g @
o
o .= . . 5 5
2 @ ” ML Inorganic silts and very fine sands, rock flour, silty
o5 § g 2 2 or clayey fine sands or clayey silts with slight
e O Ee plasticity.
U C U e . . . .
2 é 2 : ‘g_ ) CL Inorganic clays of low to medium plasticity, gravelly
@ = '_ % il clays, sandy clays, silty clays, lean clays.
(o 8L
q’ © . . . .
E -g oL Organic silts and organic silty clays of low
© plasticity.
&
:_5 @ o MH inorganic silts, micaceous or diatomaceous fine
EE g 2 g sandy or silty soils, elastic silts.
§ 2 Bo
e ERNE CH Inorganic clays of high plasticity, fat clays.
= a By 9 ghp Yy
g 2 g%
= & 5 , . , . .
OH Organic clays and silts of medium to high plasticity.
Highly Organic Soils Pt Peat and other highly organic soils.
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