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A Brief Introduction

The Regional Municipal Separate Stormwater Sewer System (MS4) Permit® requires that a Project-Specific
WQMP be prepared for all development projects within the Santa Margarita Region (SMR) that meet the
‘Priority Development Project’ categories and thresholds listed in the SMR Water Quality Management
Plan (WQMP). This Project-Specific WQMP Template for Development Projects in the Santa Margarita
Region has been prepared to help document compliance and prepare a WQMP submittal. Below is a
flowchart for the layout of this Template that will provide the steps required to document compliance.

Section A Section B Section C
* Project and Site Information * Optimize Site Utilization (LID * Delineate Drainage
« |dentification of LID and Principles) Management Areas (DMAs)

Hydromodification
requirements, if any

Section F Section E Section D

* Document Alternative ¢ Technical Feasibility ¢ Technical Feasibility
Compliance Measures ¢ Implement Hydromodification ¢ Implement LID BMPs

BMPs
Section G Section H Section |
* Implement Trash Capture BMPs  Specify Source Control BMPs ¢ Cordinate Submittal w/Other
Site Plans

Appendices Section K Section J

* Placeholders for supporting * Acronyms, Abbreviations, and * Operation, Maintenance, and
material Definitions Funding

To ensure compliance with State permanent recordkeeping, the County of Riverside is no longer accepting hard
copies of the_approved Final or Preliminary WQMPs or Hydrology Reports. Electronic submittals are highly
encouraged for submittal reviews, single PDF file submittal on two CD copies, to the Transportation
Department (4080 Lemon Street, 8" Floor, Riverside, CA 92501) is preferred.

For Approved Final WQMPs, submit with the single file WQMP on CD:

A wet-signed and notarized BMP maintenance agreement (See Appendix 9 for details)

Owner’s Certification signed and scanned into the PDF, or wet-signed hard copy, dated after approval.
Print out of the WQMP site map (11x17”) and Coversheet (8.5x11”)

The CD should include a Hydrology report when applicable. The County requires a hydrology report
with hydraulics for the design of drainage facilities. Then provide a print out of the Pre- & Post-
Hydrology map (11x17”) and Report Coversheet (8.5x11")

For tracts, submit the County EDA approved maintenance exhibit

Signed Exhibit B.9 - WQMP O&M Cost Sheet.xlsx

1 Order No. R9-2013-0001 as amended by Order Nos. R9-2015-0001 and R9-2015-0100, NPDES No. CAS0109266, National Pollutant Discharge
Elimination System (NPDES) Permit and Waste Discharge Requirements for Discharges from the MS4s Draining the Watersheds within the San
Diego Region, California Regional Water Quality Control Board, May 8, 2013.
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Signed and scanned into the PDF for Final Approved WQMP, or wet-signed hard copy

OWNER'’S CERTIFICATION

This Project-Specific WQMP has been prepared for <Owner's Name> by Wilfredo Ventura, P.E. for the Cannabis
Cultivation Facility project.

This WQMP is intended to comply with the requirements of Riverside County for County Ordinance No. 754 which
includes the requirement for the preparation and implementation of a Project-Specific WQMP.

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect
up-to-date conditions on the site. In addition, the property owner accepts responsibility for interim operation and
maintenance of Stormwater Best Management Practices until such time as this responsibility is formally transferred
to a subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees,
tenants, maintenance and service contractors, or any other party (or parties) having responsibility for implementing
portions of this WQMP. At least one copy of this WQMP will be maintained at the project site or project office in
perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP. The undersigned
is aware that implementation of this WQMP is enforceable under Riverside County Water Quality Ordinance (No.
754).

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted
and that the WQMP will be transferred to future successors in interest."”

Owner’s Signature Date

Owner’s Printed Name Owner’s Title/Position

PREPARER’S CERTIFICATION

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control Best
Management Practices in this plan meet the requirements of Regional Water Quality Control Board Order No. R9-
2013-0001 as amended by Order Nos. R9-2015-0001 and R9-2015-0100.”

WAL e

Preparer’s Signature Date
Wilfredo Ventura, P.E. Principal Engineer
Preparer’s Printed Name Preparer’s Title/Position

Preparer’s Licensure:
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Section A: Project and Site Information

Use the table below to compile and summarize basic site information that will be important for completing
subsequent steps. Subsections A.1 through A.4 provide additional detail on documentation of additional
project and site information. The Regional MS4 Permit has effectively removed the ability for a project to
be grandfathered from WQMP requirements. Even if a project were able to meet all the requirements
stated in Section 1.2 of the WQMP, the 2014 WQMP requirements would apply.

PROJECT INFORMATION

Type of PDP: New Development

Type of Project: Horicultural Cultivation

Planning Case Number: Insert Planning Case number (TR, PM, PP, CUP, etc) if the project is seeking entitlements
Rough Grade Permit No.: Insert Rough Grade Permit number if the project is entitled or seeking grading permits
Development Name: Cannabis Cultivation Facility

PROJECT LOCATION

Latitude & Longitude (DMS): Lat: 333.5671° Long:-116.9420°

Project Watershed and Sub-Watershed: Santa Margarita River, Gertrudis HSA Sub-Watershed
24-Hour 85t Percentile Storm Depth (inches): 0.64

Is project subject to Hydromodification requirements? [y XIN (Select based on Section A.3)

APN(s): 915-330-040

Map Book and Page No.: Map Book 39 Page 17

PROJECT CHARACTERISTICS

Proposed or Potential Land Use(s) Horiculture Specialties
Proposed or Potential SIC Code(s) 018

Existing Impervious Area of Project Footprint (SF) 4,625

Total area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 46,683

Total Project Area (ac) 2.49

Does the project consist of offsite road improvements? L1y XIN

Does the project propose to construct unpaved roads? L]y XIN

Is the project part of a larger common plan of development (phased project)? L1y XIN

Has preparation of Project-Specific WQMP included coordination with other site plans? L1y XIN

EXISTING SITE CHARACTERISTICS

Is the project located within any Multi-Species Habitat Conservation Plan area (MSHCP |:|Y |Z| N

Criteria Cell?) If "Y" insert Cell Number
Is a Geotechnical Report attached? |:| Y |Z| N

If no Geotech. Report, list the Natural Resources Conservation Service (NRCS) soils type(s) D

present on the site (A, B, C and/or D)

Provide a brief description of the project: This project proposes the development of Horticultural Cultivation Facility,
which would include eight greenhouses, a restroom, a processing area, decomposed granite driveways and parking area,
and a concrete paved handicap accessible parking and concrete path of travel walkway. Currently the 9.85-acre lot has

one 1,400 sf single family residence. The proposed development would protect the residence and would create a land
disturbance of 2.49 acres.

Paver and dirt roads are considered pervious for determining WQMP applicability.
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A.1 Maps and Site Plans

When completing your Project-Specific WQMP, include a map of the Project vicinity and existing site. In
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in
Appendix 2. At a minimum, your WQMP Site Plan should include the following:

e Vicinity and location maps e Source Control BMPs

e Parcel Boundary and Project Footprint e Site Design BMPs

e Existing and Proposed Topography e Buildings, Roof Lines, Downspouts

e Drainage Management Areas (DMAs) e Impervious Surfaces

e Proposed Structural Best Management e Pervious Surfaces (i.e. Landscaping)
Practices (BMPs) e Standard Labeling

e Drainage Paths e Cross Section and Outlet details

e Drainage infrastructure, inlets, overflows

Use your discretion on whether or not you may need to create multiple sheets or can appropriately
accommodate these features on one or two sheets. Keep in mind that the Copermittee plan reviewer
must be able to easily analyze your Project utilizing this template and its associated site plans and maps.
Complete the checklists in Appendix 1 to verify that all exhibits and components are included.

A.2 Identify Receiving Waters

Using Table A-1 below, list in order of upstream to downstream, the Receiving Waters that the Project
site is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if any),
designated Beneficial Uses, and proximity, if any, to a RARE Beneficial Use. Include a map of the Receiving
Waters in Appendix 1. This map should identify the path of the stormwater discharged from the site all
the way to the outlet of the Santa Margarita River to the Pacific Ocean. Use the most recent 303(d) list
available from the State Water Resources Control Board Website.
(http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/)

Table A-1 Identification of Receiving Waters

Receiving . . Designated Proximity to RARE
USEPA Approved 303(d) List Impairments .. ..

Waters PP (d) P Beneficial Uses Beneficial Use

Santa Gertudis Chlorpyrifos, Copper, E. coli, Fecal Coliform, Iron, MUN, AGR, IND 12 Miles

Creek Manganese, Phosphorus

Phosphorus; Chlorpyrifos; Copper; Indicator MUN, AGR, IND, PROC, REC1, REC2,

Murrieta Creek Bacteria; Iron; Manganese; Nitrogen; Toxicity WARM, COLD, WILD, RARE 16 Miles
Santa Margarita Phosphorus; Toxicity; Indicator Bacteria; Iron; MUN, AGR, IND, PROC, REC1, REC2, 20 Miles
River (Upper) Manganese; Nitrogen WARM, COLD, WILD, RARE
Santa Margarita Indicator Bacteria; Benthic Community Effects; MUN, AGR, IND, PROC, REC1, REC2, 38 Miles
River (Lower) Chlorpyrifos; Nitrogen; Phosphorus; Toxicity WARM, COLD, WILD, RARE
Pacific Ocean 57 Miles
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A.3 Drainage System Susceptibility to Hydromodification

Using Table A-2 below, list in order of the point of discharge at the project site down to the Santa Margarita River?,
each drainage system or receiving water that the project site is tributary to. Continue to fill each row with the
material of the drainage system, and any exemption (if applicable). Based on the results, summarize the applicable
hydromodification performance standards that will be documented in Section E. Exempted categories of receiving

waters include:

e Existing storm drains that discharge directly to water storage reservoirs, lakes, or enclosed embayments,

or

e  Conveyance channels whose bed and bank are concrete lined all the way from the point of discharge to

water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.
e Other water bodies identified in an approved WMAA (See Exhibit G to the WQMP)

Include a map exhibiting each drainage system and the associated susceptibility in Appendix 1.

Table A-2 Identification of Susceptibility to Hydromodification

. . . e L . Hydromodification
Drainage System Drainage System Material Hydromodification Exemption v ER
Glen Oak Valley |Z| Y |:| N
2 Miles
Earthen Not Susceptible
Long Valley
7 Miles
Y N
Santa Gerturdis Creek IZ I:l
Earthen Not Susceptible
12 Miles
XY L[IN
Murrieta Creek :
. Earthen Not Susceptible/Exempt
16 Miles
Xy L[IN
Santa Margarita River .
(Upper & Lower) Earthen Not Susceptible

Summary of Performance Standards

exempt from hydromodification requirements.

|Z| Hydromodification Exempt — Select if “Y” is selected in the Hydromodification Exempt column above, project is

[ ] Not Exempt-Select if “N” is selected in any row of the Hydromodification Exempt column above. Project is
subject to hydrologic control requirements and may be subject to sediment supply requirements.

2 Refer to Exhibit G of the WQMP for a map of exempt and potentially exempt areas. These maps are from the

Draft SMR WMAA as of January 5, 2018 and will be replaced upon acceptance of the SMR WMAA.
9
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A.4 Additional Permits/Approvals required for the Project:

Table A-3 Other Applicable Permits

Agency Permit Required
State Department of Fish and Game, 1602 Streambed Alteration Agreement [y XN
State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification | [_]Y XIN
US Army Corps of Engineers, Clean Water Act Section 404 Permit |:| Y |Z| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion [y XN
Statewide Construction General Permit Coverage |Z| Y |:| N
Statewide Industrial General Permit Coverage [y XN
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) [y XIN
Other (please list in the space below as required) [y N

If yes is answered to any of the questions above, the Copermittee may require proof of approval/coverage
from those agencies as applicable including documentation of any associated requirements that may

affect this Project-Specific WQMP.

10
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Section B: Optimize Site Utilization (LID Principles)

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID
Principles into the site and landscape design. For example, constraints might include impermeable soils,
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability,
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns.
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable
parcels, easements and landscape amenities including open space and buffers (which can double as
locations for LID Bioretention BMPs), and differences in elevation (which can provide hydraulic head).
Prepare a brief narrative for each of the site optimization strategies described below. This narrative will
help you as you proceed with your Low Impact Development (LID) design and explain your design
decisions to others.

Apply the following LID Principles to the layout of the PDP to the extent they are applicable and feasible.
Putting thought upfront about how best to organize the various elements of a site can help to significantly
reduce the PDP's potential impact on the environment and reduce the number and size of Structural LID
BMPs that must be implemented. Integrate opportunities to accommodate the following LID Principles
within the preliminary PDP site layout to maximize implementation of LID Principles.

Site Optimization

Complete checklist below to determine applicable Site Design BMPs for your site.

11
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Project- Specific WQMP Site Design BMP Checklist

The following questions below are based upon Section 3.2 of the SMR WQMP will help you determine how to best
optimize your site and subsequently identify opportunities and/or constraints, and document compliance.

SITE DESIGN REQUIREMENTS

Answer the following questions below by indicating “Yes,” “No,” or “N/A” (Not Applicable). Justify all “No” and “N/A”
answers by inserting a narrative at the end of the section. The narrative should include identification and justification of
any constraints that would prevent the use of those categories of LID BMPs. Upon identifying Site Design BMP
opportunities, include these on your WQMP Site plan in Appendix 1.

Xl Yes [ I1No []N/A

Did you identify and preserve existing drainage patterns?

Integrating existing drainage patterns into the site plan helps to maintain the time of
concentration and infiltration rates of runoff, decreasing peak flows, and may also help
preserve the contribution of Critical Coarse Sediment (i.e., Bed Sediment Supply) from the PDP
to the Receiving Water. Preserve existing drainage patterns by:

e  Minimizing unnecessary site grading that would eliminate small depressions, where
appropriate add additional “micro” storage throughout the site landscaping.

e  Where possible conform the PDP site layout along natural landforms, avoid excessive
grading and disturbance of vegetation and soils, preserve or replicate the sites
natural drainage features and patterns.

e Set back PDP improvements from creeks, wetlands, riparian habitats and any other
natural water bodies.

e Use existing and proposed site drainage patterns as a natural design element, rather
than using expensive impervious conveyance systems. Use depressed landscaped
areas, vegetated buffers, and bioretention areas as amenities and focal points within
the site and landscape design.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Refer to WQMP Site Plan in Appendix 1

Xlyes [ I1No []N/A

Did you identify and protect existing vegetation?

Identify any areas containing dense native vegetation or well-established trees, and try to
avoid disturbing these areas. Soils with thick, undisturbed vegetation have a much higher
capacity to store and infiltrate runoff than do disturbed soils. Reestablishment of a mature
vegetative community may take decades. Sensitive areas, such as streams and floodplains
should also be avoided.

e Define the development envelope and protected areas, identifying areas that are
most suitable for development and areas that should be left undisturbed.

e  Establish setbacks and buffer zones surrounding sensitive areas.

e Preserve significant trees and other natural vegetation where possible.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Refer to WQMP Site Plan in Appendix 1

Xlves [ INo [IN/A

Did you identify and preserve natural infiltration capacity?
A key component of LID is taking advantage of a site's natural infiltration and storage capacity.

A site survey and geotechnical investigation can help define areas with high potential for
infiltration and surface storage.

e Identify opportunities to locate LID Principles and Structural BMPs in highly pervious
areas. Doing so will maximize infiltration and limit the amount of runoff generated.

e Concentrate development on portions of the site with less permeable soils, and
preserve areas that can promote infiltration.

12
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Project- Specific WQMP Site Design BMP Checklist

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
This site is in Hydrologic Soils Type D, which has lower potential for infiltration.

XlYes [ INo []IN/A

Did you minimize impervious area?
Look for opportunities to limit impervious cover through identification of the smallest possible
land area that can be practically impacted or disturbed during site development.

Limit overall coverage of paving and roofs. This can be accomplished by designing
compact, taller structures, narrower and shorter streets and sidewalks, clustering
buildings and sharing driveways, smaller parking lots (fewer stalls, smaller stalls, and
more efficient lanes), and indoor or underground parking.

Inventory planned impervious areas on your preliminary site plan. Identify where
permeable pavements, or other permeable materials, such as crushed aggregate, turf
block, permeable modular blocks, pervious concrete or pervious asphalt could be
substituted for impervious concrete or asphalt paving. This will help reduce the
amount of Runoff that may need to be addressed through Structural BMPs.

Examine site layout and circulation patterns and identify areas where landscaping can
be substituted for pavement, such as for overflow parking.

Consider green roofs. Green roofs are roofing systems that provide a layer of
soil/vegetative cover over a waterproofing membrane. A green roof mimics pre-
development conditions by filtering, absorbing, and evapotranspiring precipitation to
help manage the effects of an otherwise impervious rooftop.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Refer to WQMP Site Plan in Appendix 1, driveways and parking areas will be permeable decomposed granite.

Xlves [ INo [IN/A

Did you identify and disperse runoff to adjacent pervious areas or small collection areas?
Look for opportunities to direct runoff from impervious areas to adjacent landscaping, other
pervious areas, or small collection areas where such runoff may be retained. This is sometimes
referred to as reducing Directly Connected Impervious Areas.

Direct roof runoff into landscaped areas such as medians, parking islands, planter
boxes, etc., and/or areas of pervious paving. Instead of having landscaped areas
raised above the surrounding impervious areas, design them as depressed areas that
can receive Runoff from adjacent impervious pavement. For example, a lawn or
garden depressed 3"-4" below surrounding walkways or driveways provides a simple
but quite functional landscape design element.

Detain and retain runoff throughout the site. On flatter sites, smaller Structural BMPs
may be interspersed in landscaped areas among the buildings and paving.

On hillside sites, drainage from upper areas may be collected in conventional catch
basins and piped to landscaped areas and LID BMPs and/or Hydrologic Control BMPs
in lower areas. Low retaining walls may also be used to create terraces that can
accommodate LID BMPs. Wherever possible, direct drainage from landscaped slopes
offsite and not to impervious surfaces like parking lots.

Reduce curb maintenance and provide for allowances for curb cuts.

Design landscaped areas or other pervious areas to receive and infiltrate runoff from
nearby impervious areas.

Use Tree Wells to intercept, infiltrate, and evapotranspire precipitation and runoff
before it reaches structural BMPs. Tree wells can be used to limit the size of Drainage
Management Areas that must be treated by structural BMPs. Guidelines for Tree
Wells are included in the Tree Well Fact Sheet in the LID BMP Design Handbook.
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Project- Specific WQMP Site Design BMP Checklist

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.

All proposed roof areas drain to permeable decomposed granite surface and into an earthen self-retaining
berm that will provide opportunity for infiltration and evapotranspiration.

Refer to WQMP Site Plan in Appendix 1

Xlves [ INo [IN/A

Did you utilize native or drought tolerant species in site landscaping?

Wherever possible, use native or drought tolerant species within site landscaping instead of
alternatives. These plants are uniquely suited to local soils and climate and can reduce the
overall demands for potable water use associated with irrigation.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
All proposed landscaping with be native/drought tolerant

[1ves XINo [IN/A

Did implement harvest and use of runoff?

Under the Regional MS4 Permit, Harvest and Use BMPs must be employed to reduce runoff on
any site where they are applicable and feasible. However, Harvest and Use BMPs are effective
for retention of stormwater runoff only when there is adequate demand for non-potable water
during the wet season. If demand for non-potable water is not sufficiently large, the actual
retention of stormwater runoff will be diminished during larger storms or during back-to-back
storms.

For the purposes of planning level Harvest and Use BMP feasibility screening, Harvest and Use
is only considered to be a feasible if the total average wet season demand for non-potable water
is sufficiently large to use the entire DCV within 72 hours. If the average wet season demand for
non-potable water is not sufficiently large to use the entire DCV within 72 hours, then Harvest
and Use is not considered to be feasible and need not be considered further.

The general feasibility and applicability of Harvest and Use BMPs should consider:

e Any downstream impacts related to water rights that could arise from capturing
stormwater (not common).

e  Conflicts with recycled water used — where the project is conditioned to use recycled
water for irrigation, this should be given priority over stormwater capture as it is a
year-round supply of water.

e Code Compliance - If a particular use of captured stormwater, and/or available
methods for storage of captured stormwater would be contrary to building codes in
effect at the time of approval of the preliminary Project-Specific WQMP, then an
evaluation of harvesting and use for that use would not be required.

e Wet season demand — the applicant shall demonstrate, to the acceptance of the
County of Riverside, that there is adequate demand for harvested water during the
wet season to drain the system in a reasonable amount of time.

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer. Some properties
in the region relies on wells for water supply, including this site, it is recommended that storm water be
allowed to infiltration as much as possible.

Xlves [ INo [IN/A

Did you keep the runoff from sediment producing pervious area hydrologically separate from
developed areas that require treatment?

Pervious area that qualify as self-treating areas or off-site open space should be kept separate
from drainage to structural BMPs whenever possible. This helps limit the required size of
structural BMPs, helps avoid impacts to sediment supply, and helps reduce clogging risk to
BMPs.
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Project- Specific WQMP Site Design BMP Checklist

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.
Where possible preserved areas will not drain into the structural BMP’s.
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Section C: Delineate Drainage Management Areas (DMAs) &
Green Streets

This section provides streamlined guidance and documentation of the DMA delineation and
categorization process, for additional information refer to the procedure in Section 3.3 of the SMR WQMP
which discusses the methods of delineating and mapping your project site into individual DMAs. Complete
Steps 1 to 4 to successfully delineate and categorize DMAs.

Step 1: Identify Surface Types and Drainage Pathways

Carefully delineate pervious areas and impervious areas (including roofs) throughout site and identify
overland flow paths and above ground and below ground conveyances. Also identify common points (such
as BMPs) that these areas drain to.

Step 2: DMA Delineation

Use the information in Step 1 to divide the entire PDP site into individual, discrete DMAs. Typically, lines
delineating DMAs follow grade breaks and roof ridge lines. Where possible, establish separate DMAs for
each surface type (e.g., landscaping, pervious paving, or roofs). Assign each DMA a unique code and
determine its size in square feet. The total area of your site should total the sum of all of your DMAs
(unless water from outside the project limits comingles with water from inside the project limits, i.e. run-
on). Complete Table C-1

Table C-1 DMA Identification

DMA Name or Identification | Surface Type(s)* Area (Sq. Ft.) DMA Type
A Decomposed Granite, Dirt, 24,032
Landscape
B.1 New Roofs 24,640
B.2 Decomposed Granite, Dirt, 32,100
Landscape o b?
C Decomposed Granite, Dirt 4,840 D('etermmed
D.1 Existing Roof & Pavement 2,920 in Step 3
D.2 Undisturbed Dirt 22,423
E.1 Existing Roof & Pavement 1,710
E.2 Undisturbed Dirt 16,444

Add Columns as Needed. Consider a separate DMA for Tree Wells or other LID principals like Self-Retaining areas are used for mitigation.

Step 3: DMA Classification

Determine how drainage from each DMA will be handled by using information from Steps 1 and 2 and by
completing Steps 3.A to 3.C. Each DMA will be classified as one of the following four types:

e Type ‘A’: Self-Treating Areas: . Type ‘C’: Areas Draining to Self-Retaining Areas
e Type ‘B’: Self-Retaining Areas . Type ‘D’: Areas Draining to BMPs

Tree wells are considered Type ‘B’ areas, and their tributary areas limited to a 10:1 ratio are considered
Type ‘C’ areas. If Tree wells are proposed, consider grading or other features to minimize the pervious
runoff to the tree wells, to avoid overwhelming the trees. Type ‘A’, ‘B’, and ‘C’ are considered LID Principals
that can be used to minimize or potentially eliminate structural LID BMPs.
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If Tree wells are proposed, a landscape architect shall be consulted on the tree selection, since
compliance will be determined based on the survival of the tree. The tree type should be noted on the
WQMP site map.

Step 3.A - Identify Type ‘A’ Self-Treating Area
Indicate if the DMAs meet the following criteria by answering “Yes” or “No”.

Area is undisturbed from their natural condition OR restored with Native
|Z Yes |:| No . o .
and/or California Friendly vegetative covers.

5 Yes [N Area is irrigated, if at all, with appropriate low water use irrigation systems
es o
to prevent irrigation runoff.

Runoff from the area will not comingle with runoff from the developed
X Yes [ ] No portion of the site, or across other landscaped areas that do not meet the
above criteria.

If all answers indicate “Yes,” complete Table C-2 to document the DMAs that are classified as Self-Treating
Areas.

Table C-2 Type ‘A’, Self-Treating Areas

DMA Name or Identification Area (Sq. Ft.) Stabilization Type Irrigation Type (if any)
D.1&D.2 25,343 Undisturbed Vegetation None
E.1&E.2 18,154 Undisturbed Vegetation None

Step 3.B — Identify Type ‘B’ Self-Retaining Area and Type ‘C’ Areas Draining to Self-Retaining Areas

Type ‘B’ Self-Retaining Area: A Self-Retaining Area is shallowly depressed 'micro infiltration' areas
designed to retain the Design Storm rainfall that reaches the area, without producing any Runoff.

Indicate if the DMAs meet the following criteria by answering “Yes,” “No,” or “N/A”.

|Z| Ves |:| No D N/A Inlet eIevatpns of area/overflow drains, if an.y, should be clearly s.peC|f|ed
to be three inches or more above the low point to promote ponding.

Xl Yes [ ]No[ ] N/A Soils will be freely draining to not create vector or nuisance conditions.

Pervious pavements (e.g., crushed stone, porous asphalt, pervious

concrete, or permeable pavers) can be self-retaining when constructed with
[X] Yes [ ] No [ ]N/A P pavers) ca 8 .

a gravel base course four or more inches deep below any underdrain

discharge elevation.

If all answers indicate “Yes,” DMAs may be categorized as Type ‘B’, proceed to identify Type ‘C’ Areas
Draining to Self-Retaining Areas.

Type ‘C’ Areas Draining to Self-Retaining Areas: Runoff from impervious or partially pervious areas can be
managed by routing it to Self-Retaining Areas consistent with the LID Principle discussed in SMR WQMP
Section 3.2.5 for 'Dispersing Runoff to Adjacent Pervious Areas'.
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Indicate if the DMAs meet the following criteria by answering “Yes” or “No”.

|:|Yes |E No

|:|Yes |Z| No

If all answers indicate “Yes,” DMAs may be categorized as Type ‘C’.

The drainage from the tributary area must be directed to and dispersed
within the Self-Retaining Area.

The maximum ratio of Tributary Area to Self-Retaining area is (2 +
Impervious Fraction): 1

Complete Table C-3 and Table C-4 to identify Type ‘B’ Self-Retaining Areas and Type ‘C’ Areas Draining to
Self-Retaining Areas.

Table C-3 Type ‘B’, Self-Retaining Areas

Self-Retaining Area

Area

Type ‘C’ DMAs that are draining to the Self-Retaining

DMA

Name/ ID

Post-project
surface type

Area Storm
(square Depth
feet) (inches)
[A] [B]

DMA Name / ID

[C] from Table
C-4=

Required Retention Depth

(inches)

(€l

_ [BI[C]
o1 = [8] + 1L

Note: Tree well areas can extend well beyond the drip line. The Tree Well area for open top types would include the shallow
depressed area at the soil surface. The Tree Well area for Structural Soil Tree Wells or Suspended Pavement Tree Wells includes
the area with open-graded gravel or void space over the structural soil or structural cells. Please specify type in this table and
WQMP site map. See LID handbook Tree Well factsheet for additional details.

( 2

:1
Impervious Fraction)

(Tributary Area: Self-Retaining Area)

Table C-4 Type ‘C’, Areas that Drain to Self-Retaining Areas

DMA Receiving Self-Retaining DMA

o F .

) g < 88 | 55

£ = e = g i3]

) < g =1 § e & Area (square

<§E ) gt Product feet) Ratio
o o

e [A] (B] | [CI=[Alx[B] | DMA name /ID [D] [Cl/ID]

Note: (See Section 3.3 of SMR WQMP) Ensure that partially pervious areas draining to a Self-Retaining area do not exceed the
following ratio:
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Step 3.B.1 — Document the use of Green Street Exemption (see Section 3.11 of the WQMP Guidance)

The Regional MS4 Permit specifies that projects that consist of retrofitting or redevelopment of existing
paved alleys, streets, or roads may be exempted from classification as PDPs if they are designed and
constructed in accordance with USEPA Green Streets Guidance. This does not apply for interior roads for PDP
projects. For projects with road frontage improvements, Green Street standards can be used in the frontage
road right-of-way. The remainder of the project is subject to full WQMP and Hydromodification
requirements. See excerpt from Section 3.11 of the WQMP Guidance below:

3.11.4 BMP Sizing Targets for Applicable Green Streets Projects

Applicable green street projects are not required to meet the same sizing requirements for BMPs as
other projects, but should attempt to meet a sizing target to the MEP. The following steps are used
to size BMPs for applicable Green Streets projects:

1. Delineate drainage areas tributary to BMP locations and compute imperviousness.
2. Determine sizing goal by referring to sizing criteria presented in Section 2.3.2 (Vswmp).
3. Attempt to provide the target BMP sizing according to Step 2.

4. If the target criteria cannot be achieved, document the constraints that override the
application of BMPs, and provide the largest portion of the sizing criteria that can be
reasonably provided given constraints.

Even if BMPs cannot be sized to meet the target sizing criteria, it is still important to design the BMP
inlet, energy dissipation, and overflow capacity for the full tributary area to ensure that flooding and
scour is avoided. It is strongly recommended that BMPs which are designed to less than their target
design volume be designed to bypass peak flows.

Table C-4.1 — Green Streets

DMA Name or ID Street Name BMP Sizing Targets Calculations
and documenting constraints
included in Appendix 6*

|:|Yes |:|No
|:|Yes |:|No
|:|Yes |:|No
|:|Yes |:|No
|:|Yes |:|No

*WQMP shall not be approved without calculations or documenting constraints for Green Street Exemption.
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Step 3.C — Identify Type ‘D’ Areas Draining to BMPs

Areas draining to BMPs are those that could not be fully managed through LID Principles (DMA Types A
through C) and will instead drain to an LID BMP and/or a Conventional Treatment BMP designed to
manage water quality impacts from that area, and Hydromodification where necessary.

Complete Table C-5 to document which DMAs are classified as Areas Draining to BMPs

Table C-5 Type ‘D’, Areas Draining to BMPs

DMA Name or ID BMP Name or ID Receiving Runoff from DMA
DMA A BMP A
DMAB.1 BMP B
DMA B.2 BMP B
DMAC BMP C

Note: More than one DMA may drain to a single LID BMP; however, one DMA may not drain to
more than one BMP.
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Section D: Implement LID BMPs

The Regional MS4 Permit requires the use of LID BMPs to provide retention or treatment of the DCV and
includes a BMP hierarchy which requires Full Retention BMPs (Priority 1) to be considered before
Biofiltration BMPs (Priority 2) and Flow-Through Treatment BMPs and Alternative Compliance BMPs
(Priority 3). LID BMP selection must be based on technical feasibility and should be considered early in the
site planning and design process. Use this section to document the selection of LID BMPs for each DMA.
Note that feasibility is based on the DMA scale and may vary between DMAs based on site conditions.

D.1 Full Infiltration Applicability

An assessment of the feasibility of utilizing full infiltration BMPs is required for all projects, except where
it can be shown that site design LID principles fully retain the DCV (i.e., all DMAs are Type A, B, or C), or
where Harvest and Use BMPs fully retain the DCV. Check the following box if applicable:

[] Site design LID principles or Tree Wells fully retain the DCV (i.e., all DMAs are Type A, B, or C),
(Proceed to Section E).

If the above box remains unchecked, perform a site-specific evaluation of the feasibility of Infiltration
BMPs using each of the applicable criteria identified in Chapter 2.3.3 of the SMR WQMP and complete the
remainder of Section D.1.

Geotechnical Report

A Geotechnical Report or Phase | Environmental Site Assessment may be required by the Copermittee to
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the
Copermittee, at their discretion, may not require a geotechnical report for small projects as described in
Chapter 2 of the SMR WQMP. If a geotechnical report has been prepared, include it in Appendix 3. In
addition, if a Phase | Environmental Site Assessment has been prepared, include it in Appendix 4.

Infiltration Feasibility

Table D-1 below is meant to provide a simple means of assessing which DMAs on your site support
Infiltration BMPs and is discussed in the SMR WQMP in Chapter 2.3.3. Check the appropriate box for each
question and then list affected DMAs as applicable. If additional space is needed, add a row below the
corresponding answer.
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Table D-1 Infiltration Feasibility

Downstream Impacts (SMR WQMP Section 2.3.3.a)

Does the project site... YES | NO

...have any DMAs where infiltration would negatively impact downstream water rights or other Beneficial Uses3? X

If Yes, list affected DMAs:

Groundwater Protection (SMR WQMP Section 2.3.3.b)

Does the project site... YES | NO

..have any DMAs with industrial, and other land uses that pose a high threat to water quality, which cannot be X
treated by Bioretention BMPs? Or have DMAs with active industrial process areas?

If Yes, list affected DMAs:

...have any DMAs with a seasonal high groundwater mark shallower than 10 feet? ‘ X
If Yes, list affected DMAs:

...have any DMAs located within 100 feet horizontally of a water supply well? X ‘
If Yes, list affected DMAs: A1, A2

...have any DMAs that would restrict BMP locations to within a 2:1 (horizontal: vertical) influence line extending X

from any septic leach line?

If Yes, list affected DMAs:

..have any DMAs been evaluated by a licensed Geotechnical Engineer, or Environmental Engineer, who has X
concluded that the soils do not have adequate physical and chemical characteristics for the protection of
groundwater, and has treatment provided by amended media layers in Bioretention BMPs been considered
in evaluating this factor?

If Yes, list affected DMAs:

Public Safety and Offsite Improvements (SMR WQMP Section 2.3.3.c)

Does the project site... YES | NO

...have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater X
could have a negative impact, such as potential seepage through fill conditions?

If Yes, list affected DMAs:

Infiltration Characteristics For LID BMPs (SMR WQMP Section 2.3.3.d)

Does the project site... YES | NO

...have measured infiltration rates of less than 2.4 inches / hour? X
Riverside County may allow measure rates as low as 0.8in/hr to support infiltration BMPs, if the Engineer believes
infiltration is appropriate and sustainable. Mark no, if this is the case.

If Yes, list affected DMAs:

Cut/Fill Conditions (SMR WQMP Section 2.3.3.e)

Does the project site... YES | NO

...have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final X
infiltration surface?

If Yes, list affected DMAs:

Other Site-Specific Factors (SMR WQMP Section 2.3.3.f)

Does the project site... YES | NO

..have DMAs where the geotechnical investigation discovered other site-specific factors that would preclude | x
effective and/or safe infiltration?

Describe here: Hydrologic Soils Group (HSG) Type D

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs that rely solely on
infiltration should not be used for those DMAs and you should proceed to the assessment for Biofiltration
BMPs below. Biofiltration BMPs that provide partial infiltration may still be feasible and should be
assessed in Section D.2. Summarize concerns identified in the Geotechnical Report, if any, that resulted
in a “YES” response above in the table below.

3 Such a condition must be substantiated by sufficient modeling to demonstrate an impact and would be subject to
County of Riverside discretion. There is not a standardized method for assessing this criterion. Water rights
evaluations should be site-specific.
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Table D-2 Geotechnical Concerns for Onsite Infiltration
Type of Geotechnical Concern DMAs Feasible (By Name or ID) DMAs Infeasible (By Name or ID)
Collapsible Soil

Expansive Soil

Slopes

Liquefaction

Low Infiltration Rate
Other: Hydrologic Soils Group A B.1,B.2,C,D.1,D.2,E1,E2
(HSG) Type D

D.2 Biofiltration Applicability

This section should document the applicability of biofiltration BMPs for Type D DMAs that are not feasible
for full infiltration BMPs. The key decisions to be documented in this section include:

1. Are biofiltration BMPs with partial infiltration feasible?

a. Biofiltration BMPs must be designed to maximize incidental infiltration via a partial
infiltration design unless it is demonstrated that this design is not feasible.

b. These designs can be used at sites with low infiltration rates where other feasibility
factors do not preclude incidental infiltration.

Document summary in Table D-3.

2. If not, what are the factors that require the use of biofiltration with no infiltration? This may
include:

a. Geotechnical hazards

b. Water rights issues

c. Water balance issues

d. Soil contamination or groundwater quality issues

e. Very low infiltration rates (factored rates < 0.1 in/hr)

f. Other factors, demonstrated to the acceptance of the local jurisdiction

If this applies to any DMAs, then rationale must be documented in Table D-3.

3. Are biofiltration BMPs infeasible?

a. Ifyes, then provide a site-specific analysis demonstrating the technical infeasibility of all
LID BMPs has been performed and is included in Appendix 5. If you plan to submit an
analysis demonstrating the technical infeasibility of LID BMPs, request a pre-submittal
meeting with the Copermittee with jurisdiction over the Project site to discuss this
option. Proceed below.
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Table D-3 Evaluation of Biofiltration BMP Feasibility

Is Partial/
Incidental
Infiltration
Allowable? Basis for Infeasibility of Partial Infiltration (provide summary and
DMA ID (Y/N) include supporting basis if partial infiltration not feasible)
DMA A Y Hydrologic Soils Group (HSG) Type D
DMAB.1&B.2 Y Hydrologic Soils Group (HSG) Type D
DMA C Y Hydrologic Soils Group (HSG) Type D
DMAD.1&D.2 Y Hydrologic Soils Group (HSG) Type D
DMAE.1&E.2 Y Hydrologic Soils Group (HSG) Type D

Proprietary Biofiltration BMP Approval Criteria
Does the Co-Permittee allow Proprietary BMPs as an equivalent to Biofiltration, if specific criteria is met?
|:| Yes or @ No, if no skip to Section F to document your alternative compliance measures.

If the project will use proprietary BMPs as biofiltration BMPs, then this section and Appendix 5 shall be
completed to document that the proprietary BMPs are selected in accordance with Section 2.3.6 of the
SMR WQMP and County requirements. Proprietary Biofiltration BMPs must meet both of the following

approval criteria:

1. Demonstrate equivalency to Biofiltration by completing the BMP Design worksheet and
Proprietary Biofiltration Criteria, which is found in Appendix 5, including all supporting
documentation, and

2. Obtain Co-Permittee concurrence for the long term Operation and Maintenance Plan for the
proprietary BMP. The Co-Permittee has the sole discretion to allow or reject Proprietary BMPs,
especially if they will be maintained publically through a CFD, CSA, or L&LMD.

Add additional rows to Table D-4 to document approval criteria are met for each type of BMP proposed.

Table D-4 Proprietary BMP Approval Requirement Summary

Proposed Proprietary
Biofiltration BMP

Approval Criteria

Notes/Comments

Insert BMP Name and
Manufacturer Here

BMP Design worksheets and Proprietary
Biofiltration Criteria are completed in
Appendix 5

|:| Yes or|:| No

Insert text here

Proposed BMP has an active TAPE GULD
Certification for the project pollutants of
concern® or equivalent 3™ party
demonstrated performance.

|:| Yes or|:| No

Insert text here

Is there any media or cartridge required to
maintain the function of the BMP sole-
sourced or proprietary in any way? If yes,
obtain explicit approval by the Agency.
Potentially full replacement costs to a non-
proprietary BMP needs to be considered.

|:| Yes or|:| No

If yes, provide the date of concurrence
from the Co-Permittee.
Insert date here

4 Use Table F-1, F-2, and F-3 to identify and document the pollutants of concern and include these tables in

Appendix 5.
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|:| The BMP includes biological features
including vegetation supported by
engineered or other growing media.

Describe features here.

D.3 Feasibility Assessment Summaries

From the Infiltration, Biofiltration with Partial Infiltration and Biofiltration with No Infiltration Sections
above, complete Table D-5 below to summarize which LID BMPs are technically feasible, and which are
not, based upon the established hierarchy.

Table D-5 LID Prioritization Summary Matrix

LID LID BMP Hierarchy
Principles 2. Biofiltration 3. Biofiltration No LID (Alternative
or Tree 1. Infiltration with Partial with No Compliance)
DMA Name/ID Wells Infiltration* Infiltration*

DMA A ] [] X [ L]
DMAB.1&B.2 ] ] X [ ] []

DMA C ] [] X L] []
DMAD.1&D.2 [] ] [] L] X
DMAE.1&E.2 ] ] L] [ ] X

[] [] [] [] []

*Includes Proprietary Biofiltration, if accepted by the Co-Permittee.

For those DMAs where LID BMPs are not feasible, provide a narrative in Table D-6 below summarizing
why they are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section
F below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA
must pass through the LID BMP hierarchy before alternative compliance measures may be considered.

This is based on the clarification letter titled “San Diego Water Board’s Expectations of Documentation to
Support a Determination of Priority Development Project Infiltration Infeasibility” (April 28, 2017, Via
email from San Diego Regional Water Quality Control Board to San Diego County Municipal Storm Water
Copermittees®).

Table D-6 Summary of Infeasibility Documentation

Narrative Summary (include reference to applicable
appendix/attachment/report, as applicable)

Since the site is in Hydrologic Soils Group D, it is likely that
existing soils have low infiltration

Question

a) When in the entitlement process
did a geotechnical engineer analyze
the site for infiltration feasibility?

b) When in the entitlement process
were other investigations
conducted (e.g., groundwater
quality, water rights) to evaluate
infiltration feasibility?

Since the site is in Hydrologic Soils Group D, it is likely that
existing soils have low infiltration

5> http://www.projectcleanwater.org/download/pdp-infiltration-infeasibility/
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c)

What was the scope and results of
testing, if conducted, or rationale
for why testing was not needed to
reach findings?

Since the site is in Hydrologic Soils Group D, it is likely that
existing soils have low infiltration, therefore
recommended that Biofiltration with some infiltration be
utilized for treatment BMP’s.

d)

What public health and safety
requirements affected infiltration
locations?

None

e)

What were the conclusions and
recommendations of the
geotechnical engineer and/or other
professional responsible for other
investigations?

None

f)

What was the history of design
discussions between the permittee
and applicant for the proposed
project, resulting in the final design
determination related locations
feasible for infiltration?

None

What site design alternatives were
considered to achieve infiltration or
partial infiltration on site?

Bioretention/Biofiltration with partial infiltration.

h)

What physical impairments (i.e.,
fire road egress, public safety
considerations, utilities) and public
safety concerns influenced site
layout and infiltration feasibility?

None

What LID Principles (site design
BMPs) were included in the project
site design?

Preserve natural areas, preserve drainage patterns,
provide self-retaining areas., Roofs drain to pervious
areas.

D.4

LID BMP Sizing

Each LID BMP must be designed to ensure that the DCV will be captured by the selected BMPs with no
discharge to the storm drain or surface waters during the DCV size storm. Infiltration BMPs must at
minimum be sized to capture the DCV to achieve pollutant control requirements.

Biofiltration BMPs must at a minimum be sized to:

Treat 1.5 times the DCV not reliably retained on site using a volume-base or flow-based sizing

method, or

Include static storage volume, including pore spaces and pre-filter detention volume, at least 0.75
times the portion of the DCV not reliably retained on site.

First, calculate the DCV for each LID BMP using the Ve worksheet in Appendix F of the LID BMP Design
Handbook. Second, design the LID BMP to meet the required Vgwpe using the methods included in Section
3 of the LID BMP Design Handbook. Utilize the worksheets found in the LID BMP Design Handbook or
consult with the Copermittee to assist you in correctly sizing your LID BMPs. Use Table D-7 below to
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document the DCV each LID BMP. Provide the completed design procedure sheets for each LID BMP in

Appendix 6. You may add additional rows to the table below as needed.

Table D-7 DCV Calculations for LID BMPs

Post- DMA
DMA Project Effective DMA Areas X -
DMA (square | Surface Impervious Runoff | Runoff Enter BMP Name / Identifier Here
Type/ID feet) Type Fraction, I Factor | Factor
[A] (B] [C] [A] x [C]
Proposed
Design Volume
Storm on Plans
Depth | DCV, Vemp (cubic
(in) (cubic feet) feet)
DIx[E
Ar=3[A] o (& | @ =2

[B], [C] is obtained as described in Section 2.6.1.b of the SMR WQMP
[E] is obtained from Exhibit A in the SMR WQMP
[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6.

*Refer to Appendix for DCV Calculations

Complete Table D-8 below to document the Design Capture Volume and the Proposed Volume for each
LID BMP. You can add rows to the table as needed. Alternatively, the Santa Margarita Hydrology Model
(SMRHM) can be used to size LID BMPs to address the DCV and, if applicable, to size Hydrologic Control
BMPs to meet the Hydrologic Performance Standard described in the SMR WQMP, as identified in

Section E.

Table D-8 LID BMP Sizing

BMP Name | DMA No. BMP Type / Description Design Capture | Proposed Volume
/1D Volume (ft3) (ft3)

BMP A DMA A Bioretention w/ underdrain 360 410

BMP B DMA B.1&B.2 | Bioretention w/ underdrain 1,652 1,700

BMP C DMA C Bioretention w/ underdrain 73 76

If bioretention will include a capped underdrain, then include sizing calculations demonstrating that the
BMP will meet infiltration sizing requirements with the underdrain capped and also meet biofiltration
sizing requirements if the underdrain is uncapped.
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Section E: Implement Hydrologic Control BMPs and Sediment
Supply BMPs

See Appendix 7 for additional required information.

If a completed Table 1.2 demonstrates that the project is exempt from Hydromodification Performance
Standards, specify N/A and proceed to Section G.

X] N/A Project is Exempt from Hydromodification Performance Standards.

If a PDP is not exempt from hydromodification requirements than the PDP must satisfy the requirements
of the performance standards for hydrologic control BMPs and Sediment Supply BMPs. The PDP may
choose to satisfy hydrologic control requirements using onsite or offsite BMPs (i.e. Alternative
Compliance). Sediment supply requirements cannot be met via alternative compliance. If N/A is not
selected above, select one of the two options below and complete the applicable sections.

|:| Project is Not Hydromodification Exempt and chooses to implement Hydrologic Control and
Sediment Supply BMPs Onsite (complete Section E).

[ ] Project is Not Hydromodification Exempt and chooses to implement Hydrologic Control
Requirements using Alternative Compliance (complete Section F). Selection of this option
must be approved by the Copermittee.

E.1 Hydrologic Control BMP Selection

Capture of the DCV and achievement of the Hydrologic Performance Standard may be met by combined
and/or separate structural BMPs. The user should consider the full suite of Hydrologic Control BMPs to
manage runoff from the post-development condition and meet the Hydrologic Performance Standard
identified in this section.

For the Preliminary WQMP, in lieu of preparing detailed routing calculations, the basin size may be
estimated as the difference in volume between the pre-development and post-development hydrograph
for the 10-year 24-hour storm event plus the Vbmp. This does not relieve the engineer of the
responsibility for meeting the full Hydrologic Control requirements during final design.

The Hydrologic Performance Standard consists of matching or reducing the flow duration curve of post-
development conditions to that of pre-existing, naturally occurring conditions, for the range of
geomorphically significant flows (the low flow threshold runoff event up to the 10-year runoff event). 10%
of the 2-year runoff event can be used for the low flow threshold without any justification. Higher low
flow thresholds can be used with site-specific analysis, see Section 2.6.2.b of the WQMP guidance
document. Select each of the hydrologic control BMP types that are applied to meet the above
performance standard on the site.

[ ] LID principles as defined in Section 3.2 of the SMR WQMP, including Tree Wells.
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|:| Structural LID BMPs that may be modified or enlarged, if necessary, beyond the DCV.

|:| Structural Hydrologic Control BMPs that are distinct from the LID BMPs above. The LID BMP
Design Handbook provides information not only on Hydrologic Control BMP design, but also
on BMP design to meet the combined LID requirement and Hydrologic Performance
Standard. The Handbook specifies the type of BMPs that can be used to meet the Hydrologic
Performance Standard.

E.2 Hydrologic Control BMP Sizing

Hydrologic Control BMPs must be designed to ensure that the flow duration curve of the post-
development DMA will not exceed that of the pre-existing, naturally occurring, DMA for the range of
geomorphically significant flows. Using SMRHM, (or another acceptable continuous simulation model if
approved by the Copermittee) the applicant shall demonstrate that the performance of the Hydrologic
Control BMPs complies with the Hydrologic Performance Standard. Complete Table E-1 below and
identify, for each DMA, the type of Hydrologic Control BMP, if the SMRHM model confirmed the
management (ldentified as “passed” in SMRHM), the total volume capacity of the Hydrologic Control BMP,
the Hydrologic Control BMP footprint at top floor elevation, and the drawdown time of the Hydrologic
Control BMP. SMRHM summary reports should be documented in Appendix 7. Refer to the SMRHM
Guidance Document for additional information on SMRHM. You can add rows to the table as needed.

Table E-1 Hydrologic Control BMP Sizing

BMP DMA BMP Type / Description | SMRHM* | BMP BMP Drawdown
Name /ID | No. Passed Volume Footprint (ac) | time (hr)
(ac-ft)

]

*Or other continuous simulation model, compliant with the WQMP and Permit. If Tree Wells are proposed for some or all of the
project, check the box for Tree Wells in Section E.1 and enter each Tree Well DMA in Table E-1 above for the BMP Name/ID, DMA
No. and BMP Type/Description. For Tree Wells, leave SMRHM* Passed Column and the columns to the left blank.

If a bioretention BMP with capped underdrain is used and hydromodification requirements apply, then
sizing calculations must demonstrate that the BMP meets flow duration control criteria with the
underdrain capped and uncapped. Both calculations must be included.

E.3 Implement Sediment Supply BMPs

The sediment supply performance standard applies to PDPs for which hydromodification applied that
have the potential to impact Potential Critical Coarse Sediment Yield Areas. Refer to Exhibit G-1 of the
WQMP Guidance Document to determine if there are onsite Potential Critical Coarse Sediment Yield Areas
(based on on-going WMAA analysis) or Potential Sediment Source Areas (sites added through the Regional
Board review process). Select one of the two options below and include the Potential Critical Coarse
Sediment Yield Area Exhibit showing your project location in Appendix 7.
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@ There are no mapped Potential Critical Coarse Sediment Yield Areas or Potential Sediment
Source Areas on the site. Include a copy of Exhibit G - CCSY & PSS Areas in Appendix 7, with
the project location marked. If the project is outside of the “Potential Critical Coarse
Sediment Yield Areas and Potential Sediment Source Areas” then check this box. The
Sediment Supply Performance Standard is met with no further action is needed.

[ ] There are mapped Potential Critical Coarse Sediment Yield Areas or Potential Sediment
Source Areas on the site, the Sediment Supply Performance Standard will be met through
Option 1 (E.3.1) or Option 2 (E.3.2) below.

[ ] E.3.1 Option 1: Avoid Potential Critical Coarse Sediment Yield Areas and Potential Sediment Source
Areas

The simplest approach for complying with the Sediment Supply Performance Standard is to avoid impacts
to areas identified as Potential Critical Coarse Sediment Yield Areas or Potential Sediment Supply Areas.
If a portion of PDP is identified as a Potential Critical Coarse Sediment Yield Area or a Potential Sediment
Source Area, that PDP may still achieve compliance with the Sediment Supply Performance Standards if
Potential Critical Coarse Sediment Yield Areas and Potential Sediment Supply Areas are avoided, i.e. areas
are not developed and thereby delivery of Critical Coarse Sediment to the receiving waters is not impeded
by site developments.

Provide a narrative describing how the PDP has avoided impacts to Potential Critical Coarse Sediment
Yield Areas and/or Potential Sediment Source Areas below.

Insert narrative description here

If it is not feasible to avoid these areas, proceed to Option 2 to complete a Site-Specific Critical Coarse
Sediment Analysis.

[ ] E.3.2 Option 2: Site-Specific Critical Coarse Sediment Analysis

Perform a stepwise assessment to ensure the pre-project source(s) of Critical Coarse Sediment (i.e., Bed
Sediment Supply) is maintained:

Step 1: Identify if the site is an actual verified Critical Coarse Sediment Yield Area supplying Bed Sediment
Supply to the receiving channel

[0 Step 1.A - Is the Bed Sediment of onsite streams similar to that of receiving streams?

Rate the similarity: |:| High
[ ] Medium
[ ] Low

Results from the geotechnical and sieve analysis to be performed both onsite and in the
receiving channel should be documented in Appendix 7. Of particular interest, the results of the sieve
analysis, the soil erodibility factor, a description of the topographic relief of the project area, and the
lithology of onsite soils should be reported in Appendix 7.
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[0 Step 1.B — Are onsite streams capable of delivering Bed Sediment Supply from the site, if any, to
the receiving channel?

Rate the potential: |:| High
[ ] Medium

[ ] Low

Results from the analyses of the sediment delivery potential to the receiving channel should be
documented in Appendix 7 and identify, at a minimum, the Sediment Source, the distance to the receiving
channel, the onsite channel density, the project watershed area, the slope, length, land use, and rainfall
intensity.

[ Step 1.C— Will the receiving channel adversely respond to a change in Bed Sediment Load?

Rate the need for bed sediment supply:

[ ] High
[ ] Medium
[ ] Low

Results from the in-stream analysis to be performed both onsite should be documented in Appendix 7.
The analysis should, at a minimum, quantify the bank stability and the degree of incision, provide a
gradation of the Bed Sediment within the receiving channel, and identify if the channel is sediment supply-
limited.

[0 Step 1.D—Summary of Step 1

Summarize in Table E.3 the findings of Step 1 and associate a score (in parenthesis) to each step. The sum
of the three individual scores determines if a stream is a significant contributor to the receiving stream.

e Sumis equal to or greater than eight - Site is a significant source of sediment bed material
— all on-site streams must be preserved or by-passed within the site plan. The applicant
shall proceed to Step 2 for all onsite streams.

e Sum is greater than five but lower than eight. Site is a source of sediment bed material —
some of the on-site streams must be preserved (with identified streams noted). The
applicant shall proceed to Step 2 for the identified streams only.

e Sumis equal to or lower than five. Site is not a significant source of sediment bed material.
The applicant may advance to Section F.

Table E-2 Triad Assessment Summary

Step Rating Total Score
1.A [ High (3) [ ] Medium (2) []Low (1)
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1.B [ | High (3) [ ] Medium (2) [ ] Low (1)
1.C [ | High (3) [ ] Medium (2) [ ] Low (1)

Significant Source Rating of Bed Sediment to the receiving channel(s)

Step 2: Avoid Development of Critical Coarse Sediment Yield Areas, Potential Sediment Sources Areas,
and Preserve Pathways for Transport of Bed Sediment Supply to Receiving Waters

Onsite streams identified as a actual verified Critical Coarse Sediment Yield Areas should be avoided in
the site design and transport pathways for Critical Coarse Sediment should be preserved

Check those that apply:

[] The site design does avoid all onsite channels identified as actual verified Critical Coarse Sediment
Yield Areas AND

[] The drainage design bypasses flow and sediment from onsite upstream drainages identified as actual
verified Critical Coarse Sediment Yield Areas to maintain Critical Coarse Sediment supply to receiving
waters

(If both are yes, the applicant may disregard subsequent steps of Section E.3 and directly advance directly
to Section G)

Or -

Provide in Appendix 7 a site map that identifies all onsite channels and highlights those onsite channels
that were identified as a Significant Source of Bed Sediment. The site map shall demonstrate, if feasible,
that the site design avoids those onsite channels identified as a Significant Source of Bed Sediment. In
addition, the applicant shall describe the characteristics of each onsite channel identified as a Significant
Source of Bed Sediment. If the design plan cannot avoid the onsite channels, please provide a rationale
for each channel individually.

The site map shall demonstrate that the drainage design bypasses those onsite channels that supply
Critical Coarse Sediment to the receiving channel(s). In addition, the applicant shall describe the
characteristics of each onsite channel identified as an actual verified Critical Coarse Sediment Yield Area.

Identified Channel #1 - Insert narrative description here

Identified Channel #2 - Insert narrative description here

[] The site design does NOT avoid all onsite channels identified as actual verified Critical Coarse Sediment
Yield Areas

OR
[] The project blocks the potential for Critical Coarse Sediment from migrating to receiving waters.

(If either of these are the case, the applicant shall continue completing this section).

E.3.3 Sediment Supply BMPs to Result in No Net Impact to Downstream Receiving Waters

If impacts to Critical Coarse Sediment Yield Areas cannot be avoided, sediment supply BMPs must be
implemented such there is no net impact to receiving waters. Sediment supply BMPs may consist of
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approaches that permit flux of bed sediment supply from Critical Coarse Sediment Yield Areas within the
project boundary. This approach is subject to acceptance by the County of Riverside. It may require
extensive documentation and analysis by qualified professionals to support this demonstration.

Appendix H of the San Diego Model BMP Design Manual provides additional information on site-specific
investigation of Critical Coarse Sediment Supply areas.

http://www.projectcleanwater.org/download/2018-model-bmp-design-manual/

If applicable, insert narrative description here

Documentation of sediment supply BMPs should be detailed in Appendix 7.
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Section F: Alternative Compliance

Alternative Compliance may be used to achieve compliance with pollutant control and/or
hydromodification requirements for a given PDP. Alternative Compliance may be used under two
scenarios, check the applicable box if the PDP is proposing to use Alternative Compliance to satisfy all or
a portion of the Pollutant Control and/or Hydrologic Control requirements (but not sediment supply
requirements)

[ ] Ifitis not feasible to fully implement Infiltration or Biofiltration BMPs at a PDP site, Flow-Through
Treatment Control BMPs may be used to treat pollutants contained in the portion of DCV not
reliably retained on site and Alternative Compliance measures must also be implemented to
mitigate for those pollutants in the DCV that are not retained or removed on site prior to
discharging to a receiving water.

|:| Alternative Compliance is selected to comply with either pollutant control or hydromodification flow
control requirements even if complying with these requirements is potentially feasible on-site. If
such voluntary Alternative Compliance is implemented, Flow-Through Treatment Control BMPs
must still be used to treat those pollutants in the portion of the DCV not reliably retained on site
prior to discharging to a receiving water.

Refer to Section 2.7 of the SMR WQMP and consult the Local Jurisdiction for currently available
Alternative Compliance pathways. Coordinate with the Copermittee if electing to participate in
Alternative Compliance and complete the sections below to document implementation of the Flow-
Through BMP component of the program.

F.1 Identify Pollutants of Concern

The purpose of this section is to help you appropriately plan for mitigating your Pollutants of Concern in
lieu of implementing LID BMPs and to document compliance and.

Utilize Table A-1 from Section A, which noted your project’s Receiving Waters, to identify impairments for
Receiving Waters (including downstream receiving waters) by completing Table F-1. Table F-1 includes the
watersheds identified as impaired in the Approved 2010 303(d) list; check box corresponding with the
PDP’s receiving water. The most recent 303(d) lists are available from the State Water Resources Control
Board website:

https://www.waterboards.ca.gov/water issues/programs/tmdl|/integrated2010.shtml).https://www.wa
terboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml.
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Table F-1 Summary of Approved 2010 303(d) listed waterbodies and associated pollutants of concern for the Riverside County
SMR Region and downstream waterbodies.

° K

E | £ | % | 85| g€ & | g2
Water Body Z %’ e B & T @ S
[ ]| De Luz Creek X X X
[ ] | Long Canyon Creek X X X
X] | Murrieta Creek X X X X
[ ]| Redhawk Channel X X X X
X] | Santa Gertudis Creek X X X
[ ]| Santa Margarita Estuary X
|X| Santa Margarita River (Lower) X X
|X| Santa Margarita River (Upper) X X
[ ]| Temecula Creek X X X X X
|:| Warm Springs Creek X X X X

I Nutrients include nitrogen, phosphorus and eutrophic conditions caused by excess nutrients.
2Metals includes copper, iron, and manganese.

Use Table F-2 to identify the pollutants identified with the project site. Indicate the applicable PDP
Categories and/or Project Features by checking the boxes that apply. If the identified General Pollutant
Categories are the same as those listed for your Receiving Waters, then these will be your Pollutants of
Concern; check the appropriate box or boxes in the last row.
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Table F-2 Potential Pollutants by Land Use Type

Priority Development General Pollutant Categories
P!'oject Categories and/or Bacterial Toxic |l e Total
Project Features (check those Indicators Metals | Nutrients | Pesticides | Organic | Sediments Debris | Grease Dissolved | Sulfate
that apply) Compounds Solids
[ Detached Residential ) N ) ) N p p p N N
Development
[ Attached Residential ) N ) ) N ) P p@ N N
Development
|Z| Commercial/Industrial p@) P p() p(1) P p() =] P N N
Development
Automotive Repair @, 5)
O Shops N P N N P N P P N N
Restaurants
P N N pM N N P P N N
0 (>5,000 ft?)
Hillside Development
P N P P N P P P N N
u (>5,000 ft?)
Parking Lots
(6) (7) (1) (1) 4)
X (>5,000 2 P P P P P P P P N N
] Streets, Highways, and p©) p() p(1) p(N) p) p P P N N
Freeways
[ | Retail Gasoline Outlets | N P™ N N p@ N P P N N
Project Priority
Pollutant(s) of Concern O [ [ [ . . O O O O

P = Potential

N = Not Potential

() A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected
2 A potential Pollutant if the project includes uncovered parking areas; otherwise not expected

() A potential Pollutant is land use involving animal waste products; otherwise not expected

4 Including petroleum hydrocarbons

® Including solvents

(® Bacterial indicators are routinely detected in pavement runoff

(/) A potential source of metals, primarily copper and zinc. Iron, magnesium, and aluminum are commonly found in the
environment and are commonly associated with soils, but are not primarily of anthropogenic stormwater origin in the
municipal environment.
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F.2 Treatment Control BMP Selection

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential Pollutants
in runoff, but do not sustain significant biological processes. Treatment Control BMPs must be selected to
address the Project Priority Pollutants of Concern (identified above) and meet the acceptance criteria
described in Section 2.3.7 of the SMR WQMP. Documentation of acceptance criteria must be included in
Appendix 6. In addition, ensure that proposed Treatment Control BMPs are properly identified on the
WQMP Site Plan in Appendix 1.

Table F-3 Treatment Control BMP Selection
Selected Treatment Control BMP Priority Pollutant(s) of Removal Efficiency
Name or ID* Concern to Mitigate? Percentage®

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be
listed more than once if they possess more than one qualifying pollutant removal efficiency.

2 Cross Reference Table E.1 above to populate this column.

3 As documented in a Copermittee Approved Study and provided in Appendix 6.

F.3 Sizing Criteria

Utilize Table F-4 below to appropriately size flow-through BMPs to the DCV, or Design Flow Rate, as
applicable. Please reference Chapter 3.5.1 of the SMR WQMP for further information.

Table F-4 Treatment Control BMP Sizing

DMA Post- DMA
Area Project Effective DMA Areas x Enter BMP Name /
DMA (square | Surface Impervious Runoff | Runoff Identifier Here
Type/ID feet) Type Fraction, It Factor Factor
[A] [B] [C] [A] x [C]
Design
Storm Design Flow
(in) Rate (cfs)
_ _ _ [DIX[E]
Ar=3[A] 3= (D] [E] [l = =

[B], [C] is obtained as described in Section 2.6.1.b from the SMR WQMP
[E] either 0.2 inches or 2 times the 85th percentile hourly rainfall intensity
[G] = 43,560,
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F.4 Hydrologic Performance Standard — Alternative Compliance
Approach

Alternative compliance options are only available if the governing Copermittee has acknowledged the
infeasibility of onsite Hydrologic Control BMPs and approved an alternative compliance approach. See
Section 3.5 and 3.6 of the SMR WQMP.

Select the pursued alternative and describe the specifics of the alternative:
O Offsite Hydrologic Control Management within the same channel system

Insert narrative description here

O In-Stream Restoration Project

Insert narrative description here

For Offsite Hydrologic Control BMP Option

Each Hydrologic Control BMP must be designed to ensure that the flow duration curve of the post-
development DMA will not exceed that of the pre-existing, naturally occurring, DMA by more than ten
percent over a one-year period. Using SMRHM, the applicant shall demonstrate that the performance of
each designed Hydrologic Control BMP is equivalent with the Hydrologic Performance Standard for
onsite conditions. Complete Table F-5 below and identify, for each Hydrologic Control BMP, the
equivalent DMA the Hydrologic Control BMP mitigates, that the SMRHM model passed, the total volume
capacity of the BMP, the BMP footprint at top floor elevation, and the drawdown time of the BMP.
SMRHM summary reports for the alternative approach should be documented in Appendix 7. Refer to
the SMRHM Guidance Document for additional information on SMRHM. You can add rows to the table
as needed.

Table F-5 Offsite Hydrologic Control BMP Sizing
BMP Name / Type Equivalent SMRHM | BMP Volume | BMP Drawdown
DMA (ac) Passed (ac-ft) Footprint (ac) | time (hr)

NN

For Instream Restoration Option

Attach to Appendix 7 the technical report detailing the condition of the receiving channel subject to the
proposed hydrologic and sediment regimes. Provide the full design plans for the in-stream restoration
project that have been approved by the Copermittee. Utilize the San Diego Regional Water Quality
Equivalency Guidance Document.
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Section G: Implement Trash Capture BMPs

The Santa Margarita Regional Board has required Full Trash Capture compliance thru Order No. R9-
2017-007. For the Santa Margarita Watershed, the County is requiring Track 1 full trash capture
compliance for projects proposing the following uses as part of their development after December 3,
2018.

e High-density residential: all land uses with at least ten (10) developed dwelling units/acre.

e Industrial: land uses where the primary activities on the developed parcels involve product
manufacture, storage, or distribution (e.g., manufacturing businesses, warehouses, equipment
storage lots, junkyards, wholesale businesses, distribution centers, or building material sales
yards).

e Commercial: land uses where the primary activities on the developed parcels involve the sale or
transfer of goods or services to consumers (e.g., business or professional buildings, shops,
restaurants, theaters, vehicle repair shops, etc.).

e Mixed urban: land uses where high-density residential, industrial, and/or commercial land uses
predominate collectively (i.e., are intermixed).

e Public transportation stations: facilities or sites where public transit agencies’ vehicles load or
unload passengers or goods (e.g., bus stations and stops).

Riverside County Maintenance is generally supportive of United Storm Water — Connector Pipe Screens
or equivalent. Equivalent systems or alternative designs shall be on the State of California Approved
Trash Capture Device List and requires approval by the Transportation Department for maintenance.
Riverside County is developing Trash Capture Device Standards, which are expected to be added to the
Transportation Plan Check Policies and Guidelines when available. Design calculations are not expected
to be required if the project uses standard sizes per the County’s Trash Capture Device Standards. Until
the Trash Capture Device Standards are available and the project uses standard sizes, the project shall
complete the following tables and furnish hydraulic analysis calculating the flowrate in the catch basin
does not exceed the flowrate capacity of the trash capture device in a fully clogged condition.

Trash Capture BMPs may be applicable to Type 'D' DMAs, as defined in Section 2.3.4 of the SMR WQMP.
Trash Capture BMPs are designed to treat Qrrash, the runoff flow rate generated during the 1-year 1-
hour precipitation depth. Utilize Table G-1 to size Trash Capture BMP. Refer to Table G-2 to determine
the Trash Capture Design Storm Intensity (E).
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Table G-1 Sizing Trash Capture BMPs

DMA Post- DMA
Area Project Effective DMA Areas x
DMA (square Surface Impervious Runoff | Runoff
Type/ID feet) Type Fraction, I Factor Factor Enter BMP Name / Identifier Here
[A] (B] [C] [A] x [C]
Trash Capture
Design Storm Trash Capture Design Flow
Intensity (in) Rate (cubic feet or cfs)
Ar= [D]x[E]
>=[D E F] = ——
SIA] (D] [E] [F] [G]

[B], [C] is obtained as described in Section 2.6.1.b from the SMR WQMP

[G] = 43,560

Table G-2 Approximate precipitation depth/intensity values for calculation of the Trash Capture Design Storm

City 1-year 1-hour Precipitation
Depth/Intensity (inches/hr)
Murrieta 0.47
Temecula 0.50
Wildomar 0.37

Use Table G-3 to summarize and document the selection and sizing of Trash Capture BMPs.

Table G-3 Trash Capture BMPs

ID

BMP Name /

DMA
No(s)

BMP Type / Description

Required Trash Provided Trash
Capture Flowrate | Capture Flowrate
(cfs) (cfs)*

LFor connector pipe screens, the Trash Capture Flowrate shall be based on a fully clogged condition for the screen, where the water level is at

the top of the screen. Then determined the Flowrate based on weir equation (Qweir = C x L x H*(2/3), where C = 3.4). The height used to
calculate the weir flow rate shall maintain a 6” freeboard to the invert of the catch basin opening at the road. This analysis is meant to replicate

the hydraulic analysis used in the County’s Full Trash Capture Device Standards.
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Section H: Source Control BMPs

Section H need only be completed at the Preliminary WQMP phase if source control is critical to the
project successfully handling the anticipated pollutants.

Source Control BMPs include permanent, structural features that may be required in your Project plans,
such as roofs over and berms around trash and recycling areas, and Operational BMPs, such as regular
sweeping and “housekeeping,” that must be implemented by the site’s occupant or user. The Maximum
Extent Practicable (MEP) standard typically requires both types of BMPs. In general, Operational Source
Control BMPs cannot be substituted for a feasible and effective Structural Source Control BMP. Complete
checklist below to determine applicable Source Control BMPs for your site.

Project-Specific WQMP Source Control BMP Checklist

All development projects must implement Source Control BMPs. Source Control BMPs are used to minimize pollutants
that may discharge to the MS4. Refer to Chapter 3 (Section 3.8) of the SMR WQMP for additional information. Complete
Steps 1 and 2 below to identify Source Control BMPs for the project site.

STEP 1: IDENTIFY POLLUTANT SOURCES

Review project site plans and identify the applicable pollutant sources. “Yes” indicates that the pollutant source is
applicable to project site. “No” indicates that the pollutant source is not applicable to project site.

|X| Yes |:| No Storm Drain Inlets |:| Yes |X| No  Outdoor storage areas
|:| Yes |X| No Floor Drains |X| Yes |:| No  Material storage areas
[]Yes X No Sump Pumps [ ]Yes[X]No Fueling areas
@ Yes |:| No Pets Control/Herbicide Application |:| Yes |X| No  Loading Docks
|:| Yes |X| No Food Service Areas |:| Yes |X| No Fire Sprinkler Test/Maintenance water
|X| Yes |:| No Trash Storage Areas |X| Yes |:| No  Plazas, Sidewalks and Parking Lots

. Pools, Spas, Fountains and other water
|:| Yes |X| No Industrial Processes |:| Yes |X| No features

Vehicle and Equipment Cleaning and

|:| Yes |X| No quip &

Maintenance/Repair Areas

STEP 2: REQUIRED SOURCE CONTROL BMPs

List each Pollutant source identified above in column 1 and fill in the corresponding Structural Source Control BMPs and
Operational Control BMPs by referring to the Stormwater Pollutant Sources/Source Control Checklist included in
Appendix 8. The resulting list of structural and operational source control BMPs must be implemented as long as the
associated sources are present on the project site. Add additional rows as needed.

Pollutant S .
oflutant source Structural Source Control BMP Operational Source Control BMP

Refer to Appendix 8 Checklist Refer to Appendix 8 Checklist Refer to Appendix 8 Checklist

Section I: Coordinate Submittal with Other Site Plans

For Final WQMPs, populate Table I-1 below to assist the plan checker in an expeditious review of your
project. During construction and at completion, County of Riverside inspectors will verify the installation
of BMPs against the approved plans. The first two columns will contain information that was prepared in
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previous steps, while the last column will be populated with the corresponding plan sheets. This table is
to be completed with the submittal of your final Project-Specific WQMP.

Table I-1 Construction Plan Cross-reference

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s)

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to facilitate
an easy comparison of the construction plans to your Project-Specific WQMP. The Copermittee with
jurisdiction over the Project site can advise you regarding the process required to propose changes to the
approved Project-Specific WQMP.

Use Table I-2 to identify other applicable permits that may impact design of the site. If yes is answered to
any of the items below, the Copermittee may require proof of approval/coverage from those agencies as
applicable including documentation of any associated requirements that may affect this Project-Specific
WQMP.

Table I-2 Other Applicable Permits

Agency Permit Required
State Department of Fish and Game, 1602 Streambed Alteration Agreement [y XN
State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification |:| Y |Z| N
US Army Corps of Engineers, Clean Water Act Section 404 Permit |:| Y |X| N
US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion |:| Y |Z| N
Statewide Construction General Permit Coverage |Z| Y |:| N
Statewide Industrial General Permit Coverage |:| Y |Z| N
Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) [y XIN
Other (please list in the space below as required) [y [N
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Section J: Operation, Maintenance and Funding

Applicant is required to state the intended responsible party for BMP Operation, Maintenance and
Funding at the Preliminary WQMP phase. The remaining requirements as outlined above are required for
Final WQMP only.

The Copermittee with jurisdiction over the Project site will periodically verify that BMPs on your Project
are maintained and continue to operate as designed. To make this possible, the Copermittee will require
that you include in Appendix 9 of this Project-Specific WQMP:

1. A means to finance and implement maintenance of BMPs in perpetuity, including replacement
cost.

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until
responsibility for operation and maintenance is legally transferred. A warranty covering a period
following construction may also be required.

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected.

4. Figures delineating and designating pervious and impervious areas, location, and type of
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-
locating the BMPs using a coordinate system of latitude and longitude is recommended to help
facilitate a future statewide database system.

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do
not require specialized Operations and Maintenance or inspections but will require typical
landscape maintenance as noted in Chapter 5, in the SMR WQMP. Include a brief description of
typical landscape maintenance for these areas.

The Copermittee with jurisdiction over the Project site will also require that you prepare and submit a
detailed BMP Operation and Maintenance Plan that sets forth a maintenance schedule for each of the
BMPs built on your site. An agreement assigning responsibility for maintenance and providing for
inspections and certification may also be required.

Details of these requirements and instructions for preparing a BMP Operation and Maintenance Plan are
in Chapter 5 of the SMR WQMP.

Maintenance Mechanism: Insert text here.

Will the proposed BMPs be maintained by a Homeowners’ Association (HOA) or Property Owners
Association (POA)?

[]y XN

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9, see Appendix
9 for additional instructions. Additionally, include all pertinent forms of educational materials for those
personnel that will be maintaining the proposed BMPs within this Project-Specific WQMP in Appendix 10.
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Section K: Acronyms, Abbreviations and Definitions

Regional MS4 Permit

Order No. R9-2013-0001 as amended by Order No. R9-2015-0001
and Order No. R9-2015-0100 an NPDES Permit issued by the San
Diego Regional Water Quality Control Board.

Applicant

Public or private entity seeking the discretionary approval of new
or replaced improvements from the Copermittee with jurisdiction
over the project site. The Applicant has overall responsibility for the
implementation and the approval of a Priority Development
Project. The WQMP uses consistently the term “user” to refer to the
applicant such as developer or project proponent.

The WQMP employs also the designation “user” to identify the
Registered Professional Civil Engineer responsible for submitting
the Project-Specific WQMP, and designing the required BMPs.

Best Management
Practice (BMP)

Defined in 40 CFR 122.2 as schedules of activities, prohibitions of
practices, maintenance procedures, and other management
practices to prevent or reduce the pollution of waters of the United
States. BMPs also include treatment requirements, operating
procedures and practices to control plant site runoff, spillage or
leaks, sludge or waste disposal, or drainage from raw material
storage. In the case of municipal storm water permits, BMPs are
typically used in place of numeric effluent limits.

BMP Fact Sheets

BMP Fact Sheets are available in the LID BMP Design Handbook.
Individual BMP Fact Sheets include sitting considerations, and
design and sizing guidelines for seven types of structural BMPs
(infiltration basin, infiltration trench, permeable pavement,
harvest-and-use, bioretention, extended detention basin, and sand
filter).

California
Stormwater Quality
Association (CASQA)

Publisher of the California Stormwater Best Management Practices
Handbooks, available at
www.cabmphandbooks.com.

Conventional
Treatment Control
BMP

A type of BMP that provides treatment of stormwater runoff.
Conventional treatment control BMPs, while designed to treat
particular Pollutants, typically do not provide the same level of
volume reduction as LID BMPs, and commonly require more
specialized maintenance than LID BMPs. As such, the Regional
MS4 Permit and this WQMP require the use of LID BMPs wherever
feasible, before Conventional Treatment BMPs can be considered
or implemented.

Copermittees

The Regional MS4 Permit identifies the Cities of Murrieta,
Temecula, and Wildomar, the County, and the District, as
Copermittees for the SMR.
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County

The abbreviation refers to the County of Riverside in this
document.

CEQA

California Environmental Quality Act - a statute that requires
state and local agencies to identify the significant environmental
impacts of their actions and to avoid or mitigate those impacts, if
feasible.

CIMIS

California Irrigation Management Information System - an
integrated network of 118 automated active weather stations all
over California managed by the California Department of Water
Resources.

CWA

Clean Water Act - is the primary federal law governing water
pollution. Passed in 1972, the CWA established the goals of
eliminating releases of high amounts of toxic substances into
water, eliminating additional water pollution by 1985, and
ensuring that surface waters would meet standards necessary for
human sports and recreation by 1983.

CWA Section 402(p) is the federal statute requiring NPDES
permits for discharges from MS4s.

CWA Section 303(d)
Waterbody

Impaired water in which water quality does not meet applicable
water quality standards and/or is not expected to meet water
quality standards, even after the application of technology based
pollution controls required by the CWA. The discharge of urban
runoff to these water bodies by the Copermittees is significant
because these discharges can cause or contribute to violations of
applicable water quality standards.

Design Storm

The Regional MS4 Permit has established the 85th percentile, 24-
hour storm event as the "Design Storm". The applicant may refer
to Exhibit A to identify the applicable Design Storm Depth (D85)
to the project.

DCV

Design Capture Volume (DCV) is the volume of runoff produced
from the Design Storm to be mitigated through LID Retention
BMPs, Other LID BMPs and Volume Based Conventional
Treatment BMPs, as appropriate.

Design Flow Rate

The design flow rate represents the minimum flow rate capacity
that flow-based conventional treatment control BMPs should treat
to the MEP, when considered.

DCIA

Directly Connected Impervious Areas - those impervious areas
that are hydraulically connected to the M54 (i.e. street curbs, catch
basins, storm drains, etc.) and thence to the structural BMP
without flowing over pervious areas.

Discretionary
Approval

A decision in which a Copermittee uses its judgment in deciding
whether and how to carry out or approve a project.

District

Riverside County Flood Control and Water Conservation District.
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DMA

A Drainage Management Area - a delineated portion of a project
site that is hydraulically connected to a common structural BMP
or conveyance point. The Applicant may refer to Section 3.3 for

further guidelines on how to delineate DMAs.

Drawdown Time

Refers to the amount of time the design volume takes to pass
through the BMP. The specified or incorporated drawdown times
are to ensure that adequate contact or detention time has occurred
for treatment, while not creating vector or other nuisance issues. It
is important to abide by the drawdown time requirements stated
in the fact sheet for each specific BMP.

Effective Area

Area which 1) is suitable for a BMP (for example, if infiltration is
potentially feasible for the site based on infeasibility criteria,
infiltration must be allowed over this area) and 2) receives runoff
from impervious areas.

ESA

An Environmental Sensitive Area (ESA) designates an area "in
which plants or animals life or their habitats are either rare or
especially valuable because of their special nature or role in an
ecosystem and which would be easily disturbed or degraded by
human activities and developments". (Reference: California Public
Resources Code § 30107.5).

ET

Evapotranspiration (ET) is the loss of water to the atmosphere by
the combined processes of evaporation (from soil and plant
surfaces) and transpiration (from plant tissues). It is also an
indicator of how much water crops, lawn, garden, and trees need
for healthy growth and productivity

FAR

The Floor Area Ratio (FAR) is the total square feet of a building
divided by the total square feet of the lot the building is located
on.

Flow-Based BMP

Flow-based BMPs are conventional treatment control BMPs that
are sized to treat the design flow rate.

FPPP

Facility Pollution Prevention Plan

HCOC

Hydrologic Condition of Concern - Exists when the alteration of a
site’s hydrologic regime caused by development would cause
significant impacts on downstream channels and aquatic habitats,
alone or in conjunction with impacts of other projects.

HMP

Hydromodification Management Plan - Plan defining Performance
Standards for PDPs to manage increases in runoff discharge rates
and durations.

Hydrologic Control
BMP

BMP to mitigate the increases in runoff discharge rates and
durations and meet the Performance Standards set forth in the
HMP.

HSG

Hydrologic Soil Groups - soil classification to indicate the
minimum rate of infiltration obtained for bare soil after prolonged
wetting. The HSGs are A (very low runoff potential/high
infiltration rate), B, C, and D (high runoff potential/very low
infiltration rate)
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Hydromodification

The Regional MS4 Permit identifies that increased volume, velocity,
frequency and discharge duration of storm water runoff from
developed areas has the potential to greatly accelerate downstream
erosion, impair stream habitat in natural drainages, and negatively
impact beneficial uses.

JRMP

A separate Jurisdictional Runoff Management Plan (JRMP) has
been developed by each Copermittee and identifies the local
programs and activities that the Copermittee is implementing to
meet the Regional MS4 Permit requirements.

LID

Low Impact Development (LID) is a site design strategy with a goal
of maintaining or replicating the pre-development hydrologic
regime through the use of design techniques. LID site design BMPs
help preserve and restore the natural hydrologic cycle of the site,
allowing for filtration and infiltration which can greatly reduce the
volume, peak flow rate, velocity, and pollutant loads of storm water
runoff.

LID BMP

A type of stormwater BMP that is based upon Low Impact
Development concepts. LID BMPs not only provide highly effective
treatment of stormwater runoff, but also yield potentially
significant reductions in runoff volume - helping to mimic the pre-
project hydrologic regime, and also require less ongoing
maintenance than Treatment Control BMPs. The applicant may
refer to Chapter 2.

LID BMP Design
Handbook

The LID BMP Design Handbook was developed by the
Copermittees to provide guidance for the planning, design and
maintenance of LID BMPs which may be used to mitigate the water
quality impacts of PDPs within the County.

LID Bioretention BMP

LID Bioretention BMPs are bioretention areas are vegetated (i.e.,
landscaped) shallow depressions that provide storage, infiltration,
and evapotranspiration, and provide for pollutant removal (e.g.,
filtration, adsorption, nutrient uptake) by filtering stormwater
through the vegetation and soils. In bioretention areas, pore spaces
and organic material in the soils help to retain water in the form of
soil moisture and to promote the adsorption of pollutants (e.g.,
dissolved metals and petroleum hydrocarbons) into the soil matrix.
Plants use soil moisture and promote the drying of the soil through
transpiration.

The Regional MS4 Permit defines “retain” as to keep or hold in a
particular place, condition, or position without discharge to surface
waters.

LID Biofiltration BMP

BMPs that reduce stormwater pollutant discharges by intercepting
rainfall on vegetative canopy, and through incidental infiltration
and/or evapotranspiration, and filtration, and other biological and
chemical processes. As stormwater passes down through the
planting soil, pollutants are filtered, adsorbed, biodegraded, and
sequestered by the soil and plants, and collected through an
underdrain.
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LID Harvest and
Reuse BMP

BMPs used to facilitate capturing Stormwater Runoff for later use
without negatively impacting downstream water rights or other
Beneficial Uses.

LID Infiltration BMP

BMPs to reduce stormwater runoff by capturing and infiltrating the
runoff into in-situ soils or amended onsite soils. Typical LID
Infiltration BMPs include infiltration basins, infiltration trenches
and pervious pavements.

LID Retention BMP

BMPs to ensure full onsite retention without runoff of the DCV
such as infiltration basins, bioretention, chambers, trenches,
permeable pavement and pavers, harvest and reuse.

LID Principles

Site design concepts that prevent or minimize the causes (or
drivers) of post-construction impacts, and help mimic the pre-
development hydrologic regime.

MEP

Maximum Extent Practicable - standard established by the 1987
amendments to the CWA for the reduction of Pollutant discharges
from MS4s. Refer to Attachment C of the Regional MS4 Permit for
a complete definition of MEP.

MF

Multi-family - zoning classification for parcels having 2 or more
living residential units.

Ms4

Municipal Separate Storm Sewer System (MS4) is a conveyance or
system of conveyances (including roads with drainage systems,
municipal streets, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains): (i) Owned or operated by a State, city,
town, borough, county, parish, district, association, or other public
body (created by or pursuant to State law) having jurisdiction over
disposal of sewage, industrial wastes, storm water, or other wastes,
including special districts under State law such as a sewer district,
flood control district or drainage district, or similar entity, or an
Indian tribe or an authorized Indian tribal organization, or
designated and approved management agency under section 208
of the CWA that discharges to waters of the United States; (ii)
Designated or used for collecting or conveying storm water; (iii)
Which is not a combined sewer; (iv) Which is not part of the
Publicly Owned Treatment Works (POTW) as defined at 40 CFR
122.26.

New Development

Defined by the Regional MS4 Permit as 'Priority Development

Project | Projects’ if the project, or a component of the project meets the
categories and thresholds described in Section 1.1.1.

NPDES | National Pollution Discharge Elimination System - Federal
program for issuing, modifying, revoking and reissuing,
terminating, monitoring and enforcing permits, and imposing and
enforcing pretreatment requirements, under Sections 307, 318, 402,
and 405 of the CWA.

NRCS | Natural Resources Conservation Service
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PDP

Priority Development Project - Includes New Development and
Redevelopment project categories listed in Provision E.3.b of the
Regional MS4 Permit.

Priority Pollutants of
Concern

Pollutants expected to be present on the project site and for which
a downstream water body is also listed as Impaired under the CWA
Section 303(d) list or by a TMDL.

Project-Specific
waQmpP

A plan specifying and documenting permanent LID Principles and
Stormwater BMPs to control post-construction Pollutants and
stormwater runoff for the life of the PDP, and the plans for
operation and maintenance of those BMPs for the life of the project.

Receiving Waters

Waters of the United States.

Redevelopment
Project

The creation, addition, and or replacement of impervious surface
on an already developed site. Examples include the expansion of a
building footprint, road widening, the addition to or replacement
of a structure, and creation or addition of impervious surfaces.
Replacement of impervious surfaces includes any activity that is
not part of a routine maintenance activity where impervious
material(s) are removed, exposing underlying soil during
construction. Redevelopment does not include trenching and
resurfacing associated with utility work; resurfacing existing
roadways; new sidewalk construction, pedestrian ramps, or bike
lane on existing roads; and routine replacement of damaged
pavement, such as pothole repair.

Project that meets the criteria described in Section 1.

Runoff Fund

Runoff Funds have not been established by the Copermittees and
are not available to the Applicant.

If established, a Runoff Fund will develop regional mitigation
projects where PDPs will be able to buy mitigation credits if it is
determined that implementing onsite controls is infeasible.

San Diego Regional
Board

San Diego Regional Water Quality Control Board - The term
"Regional Board", as defined in Water Code section 13050(b), is
intended to refer to the California Regional Water Quality Control
Board for the San Diego Region as specified in Water Code Section
13200. State agency responsible for managing and regulating water
quality in the SMR.

SCCWRP

Southern California Coastal Water Research Project

Site Design BMP

Site design BMPs prevent or minimize the causes (or drivers) of
post-construction impacts, and help mimic the pre-development
hydrologic regime.

SF

Parcels with a zoning classification for a single residential unit.

SMC

Southern California Stormwater Monitoring Coalition

SMR

The Santa Margarita Region (SMR) represents the portion of the
Santa Margarita Watershed that is included within the County of
Riverside.
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Source Control BMP

Source Control BMPs land use or site planning practices, or
structural or nonstructural measures that aim to prevent runoff
pollution by reducing the potential for contamination at the source
of pollution. Source control BMPs minimize the contact between
Pollutants and runoff.

Structural BMP

Structures designed to remove pollutants from stormwater runoff
and mitigate hydromodification impacts.

SWPPP

Storm Water Pollution Prevention Plan

Tentative Tract Map

Tentative Tract Maps are required for all subdivision creating five
(5) or more parcels, five (5) or more condominiums as defined in
Section 783 of the California Civil Code, a community apartment
project containing five (5) or more parcels, or for the conversion of
a dwelling to a stock cooperative containing five (5) or more
dwelling units.

TMDL

Total Maximum Daily Load - the maximum amount of a Pollutant
that can be discharged into a waterbody from all sources (point and
non-point) and still maintain Water Quality Standards. Under
CWA Section 303(d), TMDLs must be developed for all
waterbodies that do not meet Water Quality Standards after
application of technology-based controls.

USEPA

United States Environmental Protection Agency

Volume-Based BMP

Volume-Based BMPs applies to BMPs where the primary mode of
pollutant removal depends upon the volumetric capacity such as
detention, retention, and infiltration systems.

wWQmP

Water Quality Management Plan

Wet Season

The Regional MS4 Permit defines the wet season from October 1
through April 30.
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Appendix 1: Maps and Site
Plans

Location Map, WQMP Site Plan and Receiving Waters Map

Complete the checklist below to verify all exhibits and components are included in the Project-
Specific WQMP. Refer Section 4 of the SMR WQMP and Section D of this Template.

Map and Site Plan Checklist

[
X
X

Indicate all Maps and Site Plans are included in your Project-Specific WQMP by checking the boxes below.

Vicinity and Location Map

Existing Site Map (unless exiting conditions are included in WQMP Site Plan)
WQMP Site Plan

X Parcel Boundary and Project Footprint

[X] Existing and Proposed Topography & Drainage Management Areas (DMAs)
X Proposed Structural Best Management Practices (BMPs), with cross sections
X Drainage Paths

|Z| Drainage infrastructure, inlets, overflows

|:| Source Control & Site Design BMPs (notes can be used for BMPs that can’t be depicted)
|Z| Buildings, Roof Lines, Downspouts

|Z| Impervious Surfaces

X] Pervious Surfaces (i.e. Landscaping)

X standardized Labeling

X Use Riverside County Flood Control CB-110 for outlet structure with block outs for a trash screen out
the outside, and an orifice/weir plate(s) on the inside of the structure or other design that is as easy to
maintain. The screen should be as large as possible to minimize clogging.

X If BMPs are in the road R/W (only with CFD/CSA maintenance or LID Principals) add “BMP” paddle
markers at the start and end of each BMPs and LID principals

X] When underdrain are proposed, gravel shall be clean washed gravel, AASHTO #57 stone preferred.
Underdrains shall be Schedule 40 PVC, with a minimum slope of 0.005, with cleanouts equal in diameter
of the subdrain that extends 6 inches above the media with a lockable screw cap, spaced every 50 feet, at
the collector drain line connection, and at any bends.

|Z| When BSM is proposed, BSM shall consist of 60-80% clean sand, up to 20% clean topsoil, and 20% of
a nutrient-stabilized organic amendment. BSM shall be placed on top of 3-inches of Choker Sand placed
on top of 3-inches of ASTM No. 8 stone (1/4 to 1/2-inch pea gravel), and placed on top of 12 to 24-inches
of a clean, open-graded drain rock layer.

[ ] For Tracts, the Regional Board requires fully functioning WQMP BMPs for opening model home
complexes, sales offices, or use of roads (i.e. prior to occupancy or intended use of any portion of the
project). The County encourages phasing post-construction BMPs, small structural BMPs (e.g. specifically
for sales offices), or self-retaining areas. This phasing can be shown on the WQMP site map and
sequencing shall be included on the Grading plans, so that a fully functioning WQMP BMP is addressing
any portion of the project that has been granted occupancy or granted the intended use.
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I_AA :_90 13|15|I

L =184.27" R=1145.00'

- - N 38°2442' £ 125736
[ — -

2300.0 Bot
2298.0 INV

BIORETENTION SOIL MEDIA NOTE: I QUTLET :
60—80% CLEAN SAND, UP TO 20% CLEAN TOPSOIL, BMP A (3)ved (EX) A < 22975 INV <
AND 20% OF A NUTRIENT—STABILIZED ORGANIC Ar = 0.6 ACRES ® < \
AMENDMENT. BSM SHALL BE PLACED ON TOP OF Voup = 360 FP SPILLWAY 7
3—INCHES OF CHOKER SAND PLACED ON TOP OF Asup = 215 FT2 2291.5 ToP CATCH BASIN < \
3—INCHES OF ASTM NO. 8 STONE (1/4 TO Dueoi = 24" \ 2291.0 RIM OVERFLOW i "
1/2—INCH PEA GRAVEL), AND PLACED ON TOP OF D = 12" \ 2290.5 BOT SPILLWAY 3
12 TO 24—INCHES OF A CLEAN, OPEN—GRADED Do 1o (3lved (£x) 22885 INV 2301.5 TOP _— Ar = 1.3 ACRES i
DRAIN ROCK LAYER. D _ 5 R y, Z Teda p3 >
FREEBOARD = PR BuP ’ 2 o
Asup = 1,000 FT |
DIMENSION Dum = 24 o
WDTH = 12 FT / Do~ = 12" \ 8
LENGTH = 20 FT BMP A Dponowe = 127 )|
SYSTEM —— D, = 6"
™~ SLOPES OUTLET ) //\ 4 FREEBOARD
Sides =41 2288.0 INV 2 Z DIMENSION
Bottom = 1Z MAX /@(/ ’%\ WIDTH =10 FT \
- e %, LENGTH = 100 FT
GRATED INLET WHERE SHOWN ON © N \
PLANS TO BE 3” ABOVE FG \ s 2 SLOPES
» @) P~
2 /;}7 Sides = 41
PROPOSED FINISHED GRADE 5 BERM %\ Bottom = 1% MAX
E \\
— - = S : WQMP SECTION H: SOURCE CONTROL BMP’ |
: S
SCALE P FEET WQMP SECTION B: SITE OPTIMIZATION/SITE DESIGN
f‘\ | ‘ T O DESCRIPTION Q DESCRIPTION (REFER TO WQMP APPENDIX 10 FOR EDUCATIONAL MATERIALS AND CASQA BMP HANDBOOK SHEETS)
|_
D‘ R T A=l | 1 PRESERVATION OF EXISTING DRAINAGE PATTERNS ,  PROTECT STORM DRAIN INLETS PER CASQA BMP SHEETS SC—10 & SC-44. MARK ALL INLETS WITH WORDS "ONLY RAIN
AN SAA = =] | ] 2 PRESERVATION OF DRAINAGE RIDGE LINE. DOWN THE DRAINT OR SIMILAR.
DAL TOLL FREE <|Z;| [ EXISTING GRADE || )= STORM DRAN WHERE ; ROTECT EXISTING. VEGETATION 2 PEST CONTROL/HERBICIDE APPLICATION REFER CASQA BMP SHEET SC—73.
800297 9600 — ~ SHOWN ON PLANS 3  TRASH STORAGE AREAS REFER TO CASQA BMP SHEET SD-32.
7 * SELF RETAINING EARTHEN BERM AREA REFER TO DETAIL HEREON 4 MATERIAL USE AND STORAGE PER CASQA BMP SHEETS SC—10, SC—11, SC—31 & SD—33.
3 /AT LEAST TWO DAYS SELF-RETAINING EARTHEN BERM DETAIL 5 PREVENT UNDEVELOPED AREAS TO DRAIN TO DEVELOPED AREAS SGR20___
“me”  BEFORE YOU BIG NOT TO SCALE 5  PLAZAS, SIDEWALKS AND PARKING LOTS PER CASQA BMP SHEET SC—41 & SC—43. SMP 20
FROM GRADING PLAN
UNDERGROUND SERVICE ALERT OF SOUTHERN CALIFORNIA ( ) 6 ROOF RUNOFF CONTROLS AND BUILDING MAINTENANCE PER CASQA BMP SHEETS SC—41 & SD—11 —_—
SEAL—COUNTY SEAL—ENGINEER ENGINEER OF WORK BENCHMARK: DRAWN SHEET NO.
Ventura Engineering Inland, INC AR/HY COUNTY OF R][VERS]HDE
27393 Ynez Road, Suite 159 DES'GNEDAR
Temecula, CA 92591
WORK CONTAINED WITHIN THESE PLANS ’ 1
SHALL NOT COMMENCE UNTIL AN P:\?nzi (é951t)252—7‘632‘ e T CANNABIS CULTIVATION FACILITY
ENCROACHMENT PERMIT AND/OR A wiltreao@venturaengineeringiniana.com 1
GRADING PERMIT HAS BEEN ISSUED. VE| A o APN 915-330-040 OF ___SHEETS
FILE NO.
JOB NUMBER
Wotlfude Vieetx DATE 1 /18/2: WQMP SITE PLAN
VARK | BY | DATE PR WILFREDO S.D. VENTURA VBl 2020=21 oo Wo. COUNTY
ENGINEER REVISIONS COUNTY RCE 66532 EXP. 06/30/22 FILE NO.
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 2: Construction
Plans

The latest set of Grading, Drainage Plans, and Street Improvement plans shall be included

Bioretention/Biofiltration BMPs construction notes (Santa Margarita Region only). For Bioretention and
Biofiltration facilities, the following construction notes shall be shown on the Grading and/or Drainage plans:

1. The Engineer shall furnish to the County a copy of the source testing and a signed certification that the fully
blended Bioretention/Biofiltration Soil Media (BSM) material meets all of the WQMP requirements before
material is imported or if the material is mixed onsite prior to installation.

2. As BSM material is being installed, Quality Assurance (QA) tests shall be conducted or for every 1,200 tons or
800 cubic yards mixed on-site from a completely mixed stockpile or windrow, with a minimum of three tests. For
imported material from a supplier with a quality control program the QA tests shall be conducted 2,400 tons or
1,600 cubic yards from the supplier.

3. The Engineer conducting the Quality Control testing shall furnish to the County copy of the QA testing and a
certification that the BSM for the project meets all of the following requirements. Certified mitigation plans can
be used for exceedances, as long as all requirements are designed to be met.

a. BSM shall not be compacted. BSM shall consist of 60-80% clean sand, up to 20% clean topsoil, and 20% of
a nutrient-stabilized organic amendment. The initial infiltration rate shall be greater than 8 inches per hour
per laboratory test.

b. pH: 6.0 — 8.5; Salinity: 0.5 to 3.0 mmho/cm as electrical conductivity; Sodium absorption ratio: < 6.0;
Chloride: < 800 ppm in saturated extract; Cation Exchange Capacity (CEC): > 10 meq/100 g; Organic Matter:
2 to 5-percent on a dry weight basis; Carbon: Nitrogen Ratio: 12 to 40, preferably 15 to 40; Gravel larger
than 2mm: 0 to 25-percent of the total sample; Clay smaller than 0.005mm: 0 to 5 percent of the non-
gravel fraction.

c. BSM shall be tested to limit the leaching of potential inherent pollutants. BSM used in Biofiltration BMPs
shall conform to the following limits for pollutant concentrations in saturated extract: Phosphorus: < 1
mg/L; Nitrate < 3 mg/L, Copper < 0.025 mg/L. These pollutant limits are for the amount that is leached
from the sample, not from the soil sample itself. Testing may be performed after laboratory rinsing of
media with up to 15 pore volumes of water. Equivalent test results will be accepted if certified by a
laboratory or appropriate testing facility.

d. Low nutrient compost used in BSM shall be sourced from a facility permitted through CalRecycle, preferably
through USCC STA program. Compost shall conform to the following requirements: Physical contaminants
<1% by dry weight; Carbon:Nitrogen ratio: 12:1 to 40:1; Maturity/Stability shall conform to either: Solvita
Maturity Index: > 5.5, CO2 Evolution: < 2.5 mg CO2-C per g compost organic matter per day, or <5 mg CO2-
C per g compost C per day; Select Pathogens and Trace metals shall pass US EPA Class A Standard. Testing
shall be no more than 6 months old and representative of current stockpiles.

e. Coconut coir pith used in BSM shall be thoroughly rinsed with freshwater and screened to remove coarse
fibers as part of production and aged > 6 months. Peat used in BSM shall be sphagnum peat.

Please notify the County if additional sources and laboratories can be added to this list. The Potential Sources and
Laboratories are not part of the construction note - Potential BSM sources may include: Gail Materials (Temescal Valley),
Agriservice (Oceanside), and Greatsoils (Escondido). Earthworks (Riverside); Potential Laboratories may include: Fruit
Growers Laboratory, Inc. (Santa Paula, http://www.fglinc.com/) Wallace Laboratories (El Segundo, http://us.wlabs.com/).
Control Labs (Watsonville, http://www.controllabs.com) and A&L Western Laboratories (Modesto, http://www.al-labs-
west.com/).
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 3: Soils Information

Geotechnical Study, Other Infiltration Testing Data, and/or Other Documentation

Examples of material to provide in Appendix 3 may include but are not limited to the following:

e Geotechnical Study/Report prepared for the project,
e Additional soils testing data (if not included in the Geotechnical Study),
e Exhibits/Maps/Other Documentation of the Hydrologic Soils Groups (HSG)s at the
project site.
This information should support the Full Infiltration Applicability, and Biofiltration Applicability
sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections A and D of this
Template.

The County will accept explicit recommendations from the Geotechnical Engineer, such as
specifying a design infiltration rate (unfactored) when infiltration rates vary, recommendations
for impermeable liners due to concerns about seepage in fill areas/near gas tanks, or other site
specific recommendations based on physical conditions.

Engineers Discussion:

A Web Soil Survey (https://websoilsurvey.sc.eqov.usda.qov/App/HomePage.htm) Report was generated

for the project site. It was determined that the site sits on Fallbrook Fine Sandy Loam Soil (FkD2) which is
part of the Hydrologic Soils Group (HSG) Type D. Refer to Appendix 3: Soils Information for full report. This
project meets the criteria stated on the 2018 Model WQMP Design Manual Table 2-5 of and the project
underlain with HSG Type D, it is not recommended that the site require infiltration testing. Based on these
findings it is recommended that the site uses non-infiltration type BMP’s.

‘Table 2-5: Project Criteria to Rely on Regional Soils Maps for Infiltration Rate Evaluation

Commercial,
Residential Institutional Industrial
Less than 10 acres and Less than 5 acres and | Less than 2 acres and less
less than 30 DU less than 50,000 SF than 20,000 SF Impervious
Impervious
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 18, 2018—Aug
22,2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Cieneba sandy loam, 15 to 50 1.0
percent slopes, eroded

Fallbrook fine sandy loam, 2 to 0.4
8 percent slopes, eroded

Fallbrook fine sandy loam, 4.9
shallow, 8 to 15 percent
slopes, eroded

Totals for Area of Interest 6.4

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or

11
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landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Western Riverside Area, California

ChF2—Cieneba sandy loam, 15 to 50 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcsc
Elevation: 500 to 4,000 feet
Mean annual precipitation: 12 to 35 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Cieneba and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cieneba

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from igneous rock

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 22 inches: weathered bedrock

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: RO19XD060CA - SHALLOW LOAMY (1975)
Hydric soil rating: No

Minor Components

Friant
Percent of map unit: 5 percent
Hydric soil rating: No
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Fallbrook
Percent of map unit: 5 percent
Hydric soil rating: No

Vista
Percent of map unit: 5 percent
Hydric soil rating: No

FfC2—Fallbrook fine sandy loam, 2 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hctw
Elevation: 300 to 2,000 feet
Mean annual precipitation: 12 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 200 to 280 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Fallbrook and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting

Landform: Hills

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Residuum weathered from granodiorite and/or residuum
weathered from tonalite

Typical profile
H1 -0 to 14 inches: fine sandy loam
H2 - 14 to 24 inches: sandy clay loam
H3 - 24 to 28 inches: bedrock

Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.3 inches)
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Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R0O19XD029CA
Hydric soil rating: No

Minor Components

Vista
Percent of map unit: 5 percent
Hydric soil rating: No

Bonsall
Percent of map unit: 5 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

FkD2—Fallbrook fine sandy loam, shallow, 8 to 15 percent slopes,
eroded

Map Unit Setting
National map unit symbol: hctx
Elevation: 300 to 2,000 feet
Mean annual precipitation: 12 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 200 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Fallbrook and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fallbrook

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from granodiorite and/or residuum
weathered from tonalite

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 18 inches: sandy clay loam
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H3 - 18 to 22 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: RO19XD060CA - SHALLOW LOAMY (1975)
Hydric soil rating: No

Minor Components

Bonsall
Percent of map unit: 5 percent
Hydric soil rating: No

Cieneba
Percent of map unit: 5 percent
Hydric soil rating: No

Vista
Percent of map unit: 5 percent
Hydric soil rating: No
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Glossary

Many of the terms relating to landforms, geology, and geomorphology are defined in
more detail in the following National Soil Survey Handbook link: “National Soil
Survey Handbook.”

ABC soil

A soil having an A, a B, and a C horizon.

Ablation till

Loose, relatively permeable earthy material deposited during the downwasting
of nearly static glacial ice, either contained within or accumulated on the surface
of the glacier.

AC soil

A soil having only an A and a C horizon. Commonly, such soil formed in recent
alluvium or on steep, rocky slopes.

Aeration, soil

The exchange of air in soil with air from the atmosphere. The air in a well
aerated soil is similar to that in the atmosphere; the air in a poorly aerated soil is
considerably higher in carbon dioxide and lower in oxygen.

Aggregate, soil

Many fine particles held in a single mass or cluster. Natural soil aggregates,
such as granules, blocks, or prisms, are called peds. Clods are aggregates
produced by tillage or logging.

Alkali (sodic) soil

A soil having so high a degree of alkalinity (pH 8.5 or higher) or so high a
percentage of exchangeable sodium (15 percent or more of the total
exchangeable bases), or both, that plant growth is restricted.

Alluvial cone

A semiconical type of alluvial fan having very steep slopes. It is higher,
narrower, and steeper than a fan and is composed of coarser and thicker layers
of material deposited by a combination of alluvial episodes and (to a much
lesser degree) landslides (debris flow). The coarsest materials tend to be
concentrated at the apex of the cone.
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Alluvial fan

A low, outspread mass of loose materials and/or rock material, commonly with
gentle slopes. It is shaped like an open fan or a segment of a cone. The
material was deposited by a stream at the place where it issues from a narrow
mountain valley or upland valley or where a tributary stream is near or at its
junction with the main stream. The fan is steepest near its apex, which points
upstream, and slopes gently and convexly outward (downstream) with a gradual
decrease in gradient.

Alluvium
Unconsolidated material, such as gravel, sand, silt, clay, and various mixtures of
these, deposited on land by running water.

Alpha,alpha-dipyridyl
A compound that when dissolved in ammonium acetate is used to detect the
presence of reduced iron (Fe Il) in the soil. A positive reaction implies reducing
conditions and the likely presence of redoximorphic features.

Animal unit month (AUM)
The amount of forage required by one mature cow of approximately 1,000
pounds weight, with or without a calf, for 1 month.

Aquic conditions
Current soil wetness characterized by saturation, reduction, and redoximorphic
features.

Argillic horizon

A subsoil horizon characterized by an accumulation of illuvial clay.

Arroyo

The flat-floored channel of an ephemeral stream, commonly with very steep to
vertical banks cut in unconsolidated material. It is usually dry but can be
transformed into a temporary watercourse or short-lived torrent after heavy rain
within the watershed.

Aspect

The direction toward which a slope faces. Also called slope aspect.

Association, soil

A group of soils or miscellaneous areas geographically associated in a
characteristic repeating pattern and defined and delineated as a single map
unit.

Available water capacity (available moisture capacity)

The capacity of soils to hold water available for use by most plants. It is
commonly defined as the difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It is commonly expressed as
inches of water per inch of soil. The capacity, in inches, in a 60-inch profile or to
a limiting layer is expressed as:
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Very low: 0 to 3
Low:3to 6

Moderate: 6 to 9

High: 9 to 12

Very high: More than 12

Backslope

The position that forms the steepest and generally linear, middle portion of a
hillslope. In profile, backslopes are commonly bounded by a convex shoulder
above and a concave footslope below.

Backswamp

A flood-plain landform. Extensive, marshy or swampy, depressed areas of flood
plains between natural levees and valley sides or terraces.

Badland

A landscape that is intricately dissected and characterized by a very fine
drainage network with high drainage densities and short, steep slopes and
narrow interfluves. Badlands develop on surfaces that have little or no
vegetative cover overlying unconsolidated or poorly cemented materials (clays,
silts, or sandstones) with, in some cases, soluble minerals, such as gypsum or
halite.

Bajada

A broad, gently inclined alluvial piedmont slope extending from the base of a
mountain range out into a basin and formed by the lateral coalescence of a
series of alluvial fans. Typically, it has a broadly undulating transverse profile,
parallel to the mountain front, resulting from the convexities of component fans.
The term is generally restricted to constructional slopes of intermontane basins.

Basal area

The area of a cross section of a tree, generally referring to the section at breast
height and measured outside the bark. It is a measure of stand density,
commonly expressed in square feet.

Base saturation

The degree to which material having cation-exchange properties is saturated
with exchangeable bases (sum of Ca, Mg, Na, and K), expressed as a
percentage of the total cation-exchange capacity.

Base slope (geomorphology)

A geomorphic component of hills consisting of the concave to linear
(perpendicular to the contour) slope that, regardless of the lateral shape, forms
an apron or wedge at the bottom of a hillside dominated by colluvium and
slope-wash sediments (for example, slope alluvium).

Bedding plane

A planar or nearly planar bedding surface that visibly separates each
successive layer of stratified sediment or rock (of the same or different lithology)
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from the preceding or following layer; a plane of deposition. It commonly marks
a change in the circumstances of deposition and may show a parting, a color
difference, a change in particle size, or various combinations of these. The term
is commonly applied to any bedding surface, even one that is conspicuously
bent or deformed by folding.

Bedding system

A drainage system made by plowing, grading, or otherwise shaping the surface
of a flat field. It consists of a series of low ridges separated by shallow, parallel
dead furrows.

Bedrock
The solid rock that underlies the soil and other unconsolidated material or that
is exposed at the surface.

Bedrock-controlled topography
A landscape where the configuration and relief of the landforms are determined
or strongly influenced by the underlying bedrock.

Bench terrace

A raised, level or nearly level strip of earth constructed on or nearly on a
contour, supported by a barrier of rocks or similar material, and designed to
make the soil suitable for tillage and to prevent accelerated erosion.

Bisequum
Two sequences of soil horizons, each of which consists of an illuvial horizon
and the overlying eluvial horizons.

Blowout (map symbol)

A saucer-, cup-, or trough-shaped depression formed by wind erosion on a
preexisting dune or other sand deposit, especially in an area of shifting sand or
loose soil or where protective vegetation is disturbed or destroyed. The
adjoining accumulation of sand derived from the depression, where
recognizable, is commonly included. Blowouts are commonly small.

Borrow pit (map symbol)
An open excavation from which soil and underlying material have been
removed, usually for construction purposes.

Bottom land

An informal term loosely applied to various portions of a flood plain.

Boulders

Rock fragments larger than 2 feet (60 centimeters) in diameter.

Breaks

A landscape or tract of steep, rough or broken land dissected by ravines and
gullies and marking a sudden change in topography.
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Breast height

An average height of 4.5 feet above the ground surface; the point on a tree
where diameter measurements are ordinarily taken.

Brush management

Use of mechanical, chemical, or biological methods to make conditions
favorable for reseeding or to reduce or eliminate competition from woody
vegetation and thus allow understory grasses and forbs to recover. Brush
management increases forage production and thus reduces the hazard of
erosion. It can improve the habitat for some species of wildlife.

Butte

An isolated, generally flat-topped hill or mountain with relatively steep slopes
and talus or precipitous cliffs and characterized by summit width that is less
than the height of bounding escarpments; commonly topped by a caprock of
resistant material and representing an erosion remnant carved from flat-lying
rocks.

Cable yarding

A method of moving felled trees to a nearby central area for transport to a
processing facility. Most cable yarding systems involve use of a drum, a pole,
and wire cables in an arrangement similar to that of a rod and reel used for
fishing. To reduce friction and soil disturbance, felled trees generally are reeled
in while one end is lifted or the entire log is suspended.

Calcareous soil

A soil containing enough calcium carbonate (commonly combined with
magnesium carbonate) to effervesce visibly when treated with cold, dilute
hydrochloric acid.

Caliche

A general term for a prominent zone of secondary carbonate accumulation in
surficial materials in warm, subhumid to arid areas. Caliche is formed by both
geologic and pedologic processes. Finely crystalline calcium carbonate forms a
nearly continuous surface-coating and void-filling medium in geologic (parent)
materials. Cementation ranges from weak in nonindurated forms to very strong
in indurated forms. Other minerals (e.g., carbonates, silicate, and sulfate) may
occur as accessory cements. Most petrocalcic horizons and some calcic
horizons are caliche.

California bearing ratio (CBR)

The load-supporting capacity of a soil as compared to that of standard crushed
limestone, expressed as a ratio. First standardized in California. A soil having a
CBR of 16 supports 16 percent of the load that would be supported by standard
crushed limestone, per unit area, with the same degree of distortion.

Canopy

The leafy crown of trees or shrubs. (See Crown.)
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Canyon
A long, deep, narrow valley with high, precipitous walls in an area of high local
relief.

Capillary water
Water held as a film around soil particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds capillary water in the soil.

Catena
A sequence, or “chain,” of soils on a landscape that formed in similar kinds of
parent material and under similar climatic conditions but that have different
characteristics as a result of differences in relief and drainage.

Cation
An ion carrying a positive charge of electricity. The common soil cations are
calcium, potassium, magnesium, sodium, and hydrogen.

Cation-exchange capacity

The total amount of exchangeable cations that can be held by the soil,

expressed in terms of milliequivalents per 100 grams of soil at neutrality (pH

7.0) or at some other stated pH value. The term, as applied to soils, is

synonymous with base-exchange capacity but is more precise in meaning.
Catsteps

See Terracettes.

Cement rock

Shaly limestone used in the manufacture of cement.

Channery soil material

Soil material that has, by volume, 15 to 35 percent thin, flat fragments of

sandstone, shale, slate, limestone, or schist as much as 6 inches (15

centimeters) along the longest axis. A single piece is called a channer.
Chemical treatment

Control of unwanted vegetation through the use of chemicals.

Chiseling
Tillage with an implement having one or more soil-penetrating points that
shatter or loosen hard, compacted layers to a depth below normal plow depth.
Cirque

A steep-walled, semicircular or crescent-shaped, half-bowl-like recess or
hollow, commonly situated at the head of a glaciated mountain valley or high on
the side of a mountain. It was produced by the erosive activity of a mountain
glacier. It commonly contains a small round lake (tarn).
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Clay

As a soil separate, the mineral soil particles less than 0.002 millimeter in
diameter. As a soil textural class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent silt.

Clay depletions

See Redoximorphic features.

Clay film
A thin coating of oriented clay on the surface of a soil aggregate or lining pores
or root channels. Synonyms: clay coating, clay skin.

Clay spot (map symbol)
A spot where the surface texture is silty clay or clay in areas where the surface
layer of the soils in the surrounding map unit is sandy loam, loam, silt loam, or
coarser.

Claypan

A dense, compact subsoil layer that contains much more clay than the overlying
materials, from which it is separated by a sharply defined boundary. The layer
restricts the downward movement of water through the soil. A claypan is
commonly hard when dry and plastic and sticky when wet.
Climax plant community
The stabilized plant community on a particular site. The plant cover reproduces
itself and does not change so long as the environment remains the same.
Coarse textured soil

Sand or loamy sand.

Cobble (or cobblestone)
A rounded or partly rounded fragment of rock 3 to 10 inches (7.6 to 25
centimeters) in diameter.

Cobbly soil material

Material that has 15 to 35 percent, by volume, rounded or partially rounded rock
fragments 3 to 10 inches (7.6 to 25 centimeters) in diameter. Very cobbly soil
material has 35 to 60 percent of these rock fragments, and extremely cobbly
soil material has more than 60 percent.

COLE (coefficient of linear extensibility)

See Linear extensibility.

Colluvium

Unconsolidated, unsorted earth material being transported or deposited on side
slopes and/or at the base of slopes by mass movement (e.g., direct
gravitational action) and by local, unconcentrated runoff.
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Complex slope

Irregular or variable slope. Planning or establishing terraces, diversions, and
other water-control structures on a complex slope is difficult.

Complex, soil

A map unit of two or more kinds of soil or miscellaneous areas in such an
intricate pattern or so small in area that it is not practical to map them
separately at the selected scale of mapping. The pattern and proportion of the
soils or miscellaneous areas are somewhat similar in all areas.

Concretions

See Redoximorphic features.

Conglomerate

A coarse grained, clastic sedimentary rock composed of rounded or subangular
rock fragments more than 2 millimeters in diameter. It commonly has a matrix of
sand and finer textured material. Conglomerate is the consolidated equivalent
of gravel.

Conservation cropping system

Growing crops in combination with needed cultural and management practices.
In a good conservation cropping system, the soil-improving crops and practices
more than offset the effects of the soil-depleting crops and practices. Cropping
systems are needed on all tilled soils. Soil-improving practices in a conservation
cropping system include the use of rotations that contain grasses and legumes
and the return of crop residue to the soil. Other practices include the use of
green manure crops of grasses and legumes, proper tillage, adequate
fertilization, and weed and pest control.

Conservation tillage
A tillage system that does not invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soil

Refers to the degree of cohesion and adhesion of soil material and its
resistance to deformation when ruptured. Consistence includes resistance of
soil material to rupture and to penetration; plasticity, toughness, and stickiness
of puddled soil material; and the manner in which the soil material behaves
when subject to compression. Terms describing consistence are defined in the
“Soil Survey Manual.”

Contour stripcropping
Growing crops in strips that follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops or summer fallow.

Control section

The part of the soil on which classification is based. The thickness varies
among different kinds of soil, but for many it is that part of the soil profile
between depths of 10 inches and 40 or 80 inches.
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Coprogenous earth (sedimentary peat)
A type of limnic layer composed predominantly of fecal material derived from
aquatic animals.

Corrosion (geomorphology)

A process of erosion whereby rocks and soil are removed or worn away by
natural chemical processes, especially by the solvent action of running water,
but also by other reactions, such as hydrolysis, hydration, carbonation, and
oxidation.

Corrosion (soil survey interpretations)
Soil-induced electrochemical or chemical action that dissolves or weakens
concrete or uncoated steel.

Cover crop

A close-growing crop grown primarily to improve and protect the soil between
periods of regular crop production, or a crop grown between trees and vines in
orchards and vineyards.

Crop residue management
Returning crop residue to the soil, which helps to maintain soil structure,
organic matter content, and fertility and helps to control erosion.

Cropping system
Growing crops according to a planned system of rotation and management
practices.

Cross-slope farming
Deliberately conducting farming operations on sloping farmland in such a way
that tillage is across the general slope.

Crown

The upper part of a tree or shrub, including the living branches and their foliage.

Cryoturbate

A mass of soil or other unconsolidated earthy material moved or disturbed by
frost action. It is typically coarser than the underlying material.

Cuesta

An asymmetric ridge capped by resistant rock layers of slight or moderate dip
(commonly less than 15 percent slopes); a type of homocline produced by
differential erosion of interbedded resistant and weak rocks. A cuesta has a
long, gentle slope on one side (dip slope) that roughly parallels the inclined
beds; on the other side, it has a relatively short and steep or clifflike slope
(scarp) that cuts through the tilted rocks.
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Culmination of the mean annual increment (CMAI)

The average annual increase per acre in the volume of a stand. Computed by

dividing the total volume of the stand by its age. As the stand increases in age,

the mean annual increment continues to increase until mortality begins to

reduce the rate of increase. The point where the stand reaches its maximum

annual rate of growth is called the culmination of the mean annual increment.
Cutbanks cave

The walls of excavations tend to cave in or slough.

Decreasers
The most heavily grazed climax range plants. Because they are the most
palatable, they are the first to be destroyed by overgrazing.

Deferred grazing

Postponing grazing or resting grazing land for a prescribed period.

Delta

A body of alluvium having a surface that is fan shaped and nearly flat;
deposited at or near the mouth of a river or stream where it enters a body of
relatively quiet water, generally a sea or lake.

Dense layer

A very firm, massive layer that has a bulk density of more than 1.8 grams per
cubic centimeter. Such a layer affects the ease of digging and can affect filling
and compacting.

Depression, closed (map symbol)
A shallow, saucer-shaped area that is slightly lower on the landscape than the
surrounding area and that does not have a natural outlet for surface drainage.
Depth, soil

Generally, the thickness of the soil over bedrock. Very deep soils are more than
60 inches deep over bedrock; deep soils, 40 to 60 inches; moderately deep, 20
to 40 inches; shallow, 10 to 20 inches; and very shallow, less than 10 inches.

Desert pavement

A natural, residual concentration or layer of wind-polished, closely packed
gravel, boulders, and other rock fragments mantling a desert surface. It forms
where wind action and sheetwash have removed all smaller particles or where
rock fragments have migrated upward through sediments to the surface. It
typically protects the finer grained underlying material from further erosion.

Diatomaceous earth

A geologic deposit of fine, grayish siliceous material composed chiefly or
entirely of the remains of diatoms.
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Dip slope

A slope of the land surface, roughly determined by and approximately
conforming to the dip of the underlying bedrock.

Diversion (or diversion terrace)

A ridge of earth, generally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Divided-slope farming

A form of field stripcropping in which crops are grown in a systematic
arrangement of two strips, or bands, across the slope to reduce the hazard of
water erosion. One strip is in a close-growing crop that provides protection from
erosion, and the other strip is in a crop that provides less protection from
erosion. This practice is used where slopes are not long enough to permit a full
stripcropping pattern to be used.

Drainage class (natural)

Refers to the frequency and duration of wet periods under conditions similar to
those under which the soil formed. Alterations of the water regime by human
activities, either through drainage or irrigation, are not a consideration unless
they have significantly changed the morphology of the soil. Seven classes of
natural soil drainage are recognized—excessively drained, somewhat
excessively drained, well drained, moderately well drained, somewhat poorly
drained, poorly drained, and very poorly drained. These classes are defined in
the “Soil Survey Manual.”

Drainage, surface

Runoff, or surface flow of water, from an area.

Drainageway

A general term for a course or channel along which water moves in draining an
area. A term restricted to relatively small, linear depressions that at some time
move concentrated water and either do not have a defined channel or have only
a small defined channel.

Draw

A small stream valley that generally is shallower and more open than a ravine
or gulch and that has a broader bottom. The present stream channel may
appear inadequate to have cut the drainageway that it occupies.

Drift

A general term applied to all mineral material (clay, silt, sand, gravel, and
boulders) transported by a glacier and deposited directly by or from the ice or
transported by running water emanating from a glacier. Drift includes
unstratified material (till) that forms moraines and stratified deposits that form
outwash plains, eskers, kames, varves, and glaciofluvial sediments. The term is
generally applied to Pleistocene glacial deposits in areas that no longer contain
glaciers.
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Drumlin

A low, smooth, elongated oval hill, mound, or ridge of compact till that has a
core of bedrock or drift. It commonly has a blunt nose facing the direction from
which the ice approached and a gentler slope tapering in the other direction.
The longer axis is parallel to the general direction of glacier flow. Drumlins are
products of streamline (laminar) flow of glaciers, which molded the subglacial
floor through a combination of erosion and deposition.

Duff

A generally firm organic layer on the surface of mineral soils. It consists of fallen
plant material that is in the process of decomposition and includes everything
from the litter on the surface to underlying pure humus.

Dune

A low mound, ridge, bank, or hill of loose, windblown granular material

(generally sand), either barren and capable of movement from place to place or

covered and stabilized with vegetation but retaining its characteristic shape.
Earthy fill

See Mine spoil.

Ecological site

An area where climate, soil, and relief are sufficiently uniform to produce a
distinct natural plant community. An ecological site is the product of all the
environmental factors responsible for its development. It is typified by an
association of species that differ from those on other ecological sites in kind
and/or proportion of species or in total production.

Eluviation
The movement of material in true solution or colloidal suspension from one
place to another within the soil. Soil horizons that have lost material through
eluviation are eluvial; those that have received material are illuvial.
Endosaturation
A type of saturation of the soil in which all horizons between the upper
boundary of saturation and a depth of 2 meters are saturated.
Eolian deposit
Sand-, silt-, or clay-sized clastic material transported and deposited primarily by
wind, commonly in the form of a dune or a sheet of sand or loess.
Ephemeral stream

A stream, or reach of a stream, that flows only in direct response to
precipitation. It receives no long-continued supply from melting snow or other
source, and its channel is above the water table at all times.
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Episaturation

A type of saturation indicating a perched water table in a soil in which saturated
layers are underlain by one or more unsaturated layers within 2 meters of the
surface.

Erosion
The wearing away of the land surface by water, wind, ice, or other geologic
agents and by such processes as gravitational creep.

Erosion (accelerated)

Erosion much more rapid than geologic erosion, mainly as a result of human or
animal activities or of a catastrophe in nature, such as a fire, that exposes the
surface.

Erosion (geologic)

Erosion caused by geologic processes acting over long geologic periods and
resulting in the wearing away of mountains and the building up of such
landscape features as flood plains and coastal plains. Synonym: natural
erosion.

Erosion pavement

A surficial lag concentration or layer of gravel and other rock fragments that
remains on the soil surface after sheet or rill erosion or wind has removed the
finer soil particles and that tends to protect the underlying soil from further
erosion.

Erosion surface

A land surface shaped by the action of erosion, especially by running water.

Escarpment

A relatively continuous and steep slope or cliff breaking the general continuity of
more gently sloping land surfaces and resulting from erosion or faulting. Most
commonly applied to cliffs produced by differential erosion. Synonym: scarp.

Escarpment, bedrock (map symbol)

A relatively continuous and steep slope or cliff, produced by erosion or faulting,
that breaks the general continuity of more gently sloping land surfaces.
Exposed material is hard or soft bedrock.

Escarpment, nonbedrock (map symbol)

A relatively continuous and steep slope or cliff, generally produced by erosion
but in some places produced by faulting, that breaks the continuity of more
gently sloping land surfaces. Exposed earthy material is nonsoil or very shallow
soil.

Esker

A long, narrow, sinuous, steep-sided ridge of stratified sand and gravel
deposited as the bed of a stream flowing in an ice tunnel within or below the ice
(subglacial) or between ice walls on top of the ice of a wasting glacier and left
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behind as high ground when the ice melted. Eskers range in length from less
than a kilometer to more than 160 kilometers and in height from 3 to 30 meters.
Extrusive rock
Igneous rock derived from deep-seated molten matter (magma) deposited and
cooled on the earth’s surface.
Fallow

Cropland left idle in order to restore productivity through accumulation of
moisture. Summer fallow is common in regions of limited rainfall where cereal
grain is grown. The soil is tilled for at least one growing season for weed control
and decomposition of plant residue.

Fan remnant

A general term for landforms that are the remaining parts of older fan
landforms, such as alluvial fans, that have been either dissected or partially
buried.

Fertility, soil

The quality that enables a soil to provide plant nutrients, in adequate amounts
and in proper balance, for the growth of specified plants when light, moisture,
temperature, tilth, and other growth factors are favorable.

Fibric soil material (peat)

The least decomposed of all organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable according to botanical origin.
Peat has the lowest bulk density and the highest water content at saturation of
all organic soil material.

Field moisture capacity

The moisture content of a soil, expressed as a percentage of the ovendry
weight, after the gravitational, or free, water has drained away; the field
moisture content 2 or 3 days after a soaking rain; also called normal field
capacity, normal moisture capacity, or capillary capacity.

Fill slope
A sloping surface consisting of excavated soil material from a road cut. It
commonly is on the downhill side of the road.

Fine textured soil

Sandy clay, silty clay, or clay.

Firebreak

An area cleared of flammable material to stop or help control creeping or
running fires. It also serves as a line from which to work and to facilitate the
movement of firefighters and equipment. Designated roads also serve as
firebreaks.
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First bottom
An obsolete, informal term loosely applied to the lowest flood-plain steps that
are subject to regular flooding.

Flaggy soil material
Material that has, by volume, 15 to 35 percent flagstones. Very flaggy soil
material has 35 to 60 percent flagstones, and extremely flaggy soil material has
more than 60 percent flagstones.

Flagstone
A thin fragment of sandstone, limestone, slate, shale, or (rarely) schist 6 to 15
inches (15 to 38 centimeters) long.

Flood plain
The nearly level plain that borders a stream and is subject to flooding unless
protected artificially.

Flood-plain landforms

A variety of constructional and erosional features produced by stream channel
migration and flooding. Examples include backswamps, flood-plain splays,
meanders, meander belts, meander scrolls, oxbow lakes, and natural levees.
Flood-plain splay
A fan-shaped deposit or other outspread deposit formed where an overloaded
stream breaks through a levee (natural or artificial) and deposits its material
(commonly coarse grained) on the flood plain.
Flood-plain step

An essentially flat, terrace-like alluvial surface within a valley that is frequently
covered by floodwater from the present stream; any approximately horizontal
surface still actively modified by fluvial scour and/or deposition. May occur
individually or as a series of steps.

Fluvial

Of or pertaining to rivers or streams; produced by stream or river action.

Foothills

A region of steeply sloping hills that fringes a mountain range or high-plateau
escarpment. The hills have relief of as much as 1,000 feet (300 meters).

Footslope

The concave surface at the base of a hillslope. A footslope is a transition zone
between upslope sites of erosion and transport (shoulders and backslopes) and
downslope sites of deposition (toeslopes).

Forb

Any herbaceous plant not a grass or a sedge.
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Forest cover

All trees and other woody plants (underbrush) covering the ground in a forest.

Forest type

A stand of trees similar in composition and development because of given
physical and biological factors by which it may be differentiated from other
stands.

Fragipan

A loamy, brittle subsurface horizon low in porosity and content of organic matter
and low or moderate in clay but high in silt or very fine sand. A fragipan appears
cemented and restricts roots. When dry, it is hard or very hard and has a higher
bulk density than the horizon or horizons above. When moist, it tends to rupture
suddenly under pressure rather than to deform slowly.

Genesis, soil

The mode of origin of the soil. Refers especially to the processes or soil-forming
factors responsible for the formation of the solum, or true soil, from the
unconsolidated parent material.

Gilgai
Commonly, a succession of microbasins and microknolls in nearly level areas or
of microvalleys and microridges parallel with the slope. Typically, the microrelief
of clayey soils that shrink and swell considerably with changes in moisture
content.

Glaciofluvial deposits

Material moved by glaciers and subsequently sorted and deposited by streams

flowing from the melting ice. The deposits are stratified and occur in the form of

outwash plains, valley trains, deltas, kames, eskers, and kame terraces.
Glaciolacustrine deposits

Material ranging from fine clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial meltwater. Many deposits are bedded or
laminated.

Gleyed soil
Soil that formed under poor drainage, resulting in the reduction of iron and other
elements in the profile and in gray colors.

Graded stripcropping

Growing crops in strips that grade toward a protected waterway.

Grassed waterway

A natural or constructed waterway, typically broad and shallow, seeded to grass
as protection against erosion. Conducts surface water away from cropland.
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Gravel
Rounded or angular fragments of rock as much as 3 inches (2 millimeters to 7.6
centimeters) in diameter. An individual piece is a pebble.

Gravel pit (map symbol)
An open excavation from which soil and underlying material have been
removed and used, without crushing, as a source of sand or gravel.

Gravelly soil material

Material that has 15 to 35 percent, by volume, rounded or angular rock
fragments, not prominently flattened, as much as 3 inches (7.6 centimeters) in
diameter.

Gravelly spot (map symbol)
A spot where the surface layer has more than 35 percent, by volume, rock
fragments that are mostly less than 3 inches in diameter in an area that has
less than 15 percent rock fragments.

Green manure crop (agronomy)
A soil-improving crop grown to be plowed under in an early stage of maturity or
soon after maturity.

Ground water

Water filling all the unblocked pores of the material below the water table.

Gully (map symbol)

A small, steep-sided channel caused by erosion and cut in unconsolidated
materials by concentrated but intermittent flow of water. The distinction between
a gully and arill is one of depth. A gully generally is an obstacle to farm
machinery and is too deep to be obliterated by ordinary tillage whereas a rill is
of lesser depth and can be smoothed over by ordinary tillage.

Hard bedrock
Bedrock that cannot be excavated except by blasting or by the use of special
equipment that is not commonly used in construction.

Hard to reclaim
Reclamation is difficult after the removal of soil for construction and other uses.
Revegetation and erosion control are extremely difficult.

Hardpan

A hardened or cemented soil horizon, or layer. The soil material is sandy, loamy,
or clayey and is cemented by iron oxide, silica, calcium carbonate, or other
substance.
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Head slope (geomorphology)

A geomorphic component of hills consisting of a laterally concave area of a
hillside, especially at the head of a drainageway. The overland waterflow is
converging.

Hemic soil material (mucky peat)

Organic soil material intermediate in degree of decomposition between the less
decomposed fibric material and the more decomposed sapric material.

High-residue crops

Such crops as small grain and corn used for grain. If properly managed, residue
from these crops can be used to control erosion until the next crop in the
rotation is established. These crops return large amounts of organic matter to

the soil.

Hill
A generic term for an elevated area of the land surface, rising as much as 1,000
feet above surrounding lowlands, commonly of limited summit area and having
a well defined outline. Slopes are generally more than 15 percent. The
distinction between a hill and a mountain is arbitrary and may depend on local
usage.

Hillslope
A generic term for the steeper part of a hill between its summit and the drainage
line, valley flat, or depression floor at the base of a hill.

Horizon, soil

A layer of soil, approximately parallel to the surface, having distinct
characteristics produced by soil-forming processes. In the identification of soil
horizons, an uppercase letter represents the major horizons. Numbers or
lowercase letters that follow represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the “Soil Survey Manual.” The major
horizons of mineral soil are as follows:

36



Custom Soil Resource Report

O horizon: An organic layer of fresh and decaying plant residue.

L horizon: A layer of organic and mineral limnic materials, including
coprogenous earth (sedimentary peat), diatomaceous earth, and marl.

A horizon: The mineral horizon at or near the surface in which an accumulation
of humified organic matter is mixed with the mineral material. Also, a plowed
surface horizon, most of which was originally part of a B horizon.

E horizon: The mineral horizon in which the main feature is loss of silicate clay,
iron, aluminum, or some combination of these.

B horizon: The mineral horizon below an A horizon. The B horizon is in part a
layer of transition from the overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics, such as (1) accumulation of clay,
sesquioxides, humus, or a combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in the A horizon; or (4) a
combination of these.

C horizon: The mineral horizon or layer, excluding indurated bedrock, that is
little affected by soil-forming processes and does not have the properties typical
of the overlying soil material. The material of a C horizon may be either like or
unlike that in which the solum formed. If the material is known to differ from that
in the solum, an Arabic numeral, commonly a 2, precedes the letter C.

Cr horizon: Soft, consolidated bedrock beneath the soil.

R layer: Consolidated bedrock beneath the soil. The bedrock commonly
underlies a C horizon, but it can be directly below an A or a B horizon.

M layer: A root-limiting subsoil layer consisting of nearly continuous, horizontally
oriented, human-manufactured materials.

W layer: A layer of water within or beneath the soil.

Humus

The well decomposed, more or less stable part of the organic matter in mineral
soils.

Hydrologic soil groups

Refers to soils grouped according to their runoff potential. The soil properties
that influence this potential are those that affect the minimum rate of water
infiltration on a bare soil during periods after prolonged wetting when the soil is
not frozen. These properties include depth to a seasonal high water table, the
infiltration rate, and depth to a layer that significantly restricts the downward
movement of water. The slope and the kind of plant cover are not considered
but are separate factors in predicting runoff.

Igneous rock

Rock that was formed by cooling and solidification of magma and that has not
been changed appreciably by weathering since its formation. Major varieties
include plutonic and volcanic rock (e.g., andesite, basalt, and granite).

Illuviation

The movement of soil material from one horizon to another in the soil profile.
Generally, material is removed from an upper horizon and deposited in a lower
horizon.
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Impervious soil

A soil through which water, air, or roots penetrate slowly or not at all. No soil is
absolutely impervious to air and water all the time.

Increasers

Species in the climax vegetation that increase in amount as the more desirable
plants are reduced by close grazing. Increasers commonly are the shorter
plants and the less palatable to livestock.

Infiltration

The downward entry of water into the immediate surface of soil or other
material, as contrasted with percolation, which is movement of water through
soil layers or material.

Infiltration capacity

The maximum rate at which water can infiltrate into a soil under a given set of
conditions.

Infiltration rate

The rate at which water penetrates the surface of the soil at any given instant,
usually expressed in inches per hour. The rate can be limited by the infiltration
capacity of the soil or the rate at which water is applied at the surface.

Intake rate

The average rate of water entering the soil under irrigation. Most soils have a
fast initial rate; the rate decreases with application time. Therefore, intake rate
for design purposes is not a constant but is a variable depending on the net
irrigation application. The rate of water intake, in inches per hour, is expressed
as follows:

Very low: Less than 0.2
Low:0.2t00.4

Moderately low: 0.4 to 0.75
Moderate: 0.75 to 1.25
Moderately high: 1.25 to 1.75
High: 1.75t0 2.5

Very high: More than 2.5

Interfluve

A landform composed of the relatively undissected upland or ridge between two
adjacent valleys containing streams flowing in the same general direction. An
elevated area between two drainageways that sheds water to those
drainageways.

Interfluve (geomorphology)

A geomorphic component of hills consisting of the uppermost, comparatively
level or gently sloping area of a hill; shoulders of backwearing hillslopes can
narrow the upland or can merge, resulting in a strongly convex shape.
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Intermittent stream

A stream, or reach of a stream, that does not flow year-round but that is
commonly dry for 3 or more months out of 12 and whose channel is generally
below the local water table. It flows only during wet periods or when it receives
ground-water discharge or long, continued contributions from melting snow or
other surface and shallow subsurface sources.

Invaders

On range, plants that encroach into an area and grow after the climax
vegetation has been reduced by grazing. Generally, plants invade following
disturbance of the surface.

Iron depletions

See Redoximorphic features.

Irrigation

Application of water to soils to assist in production of crops. Methods of
irrigation are:

Basin: Water is applied rapidly to nearly level plains surrounded by levees or
dikes.

Border: Water is applied at the upper end of a strip in which the lateral flow of
water is controlled by small earth ridges called border dikes, or borders.
Controlled flooding: Water is released at intervals from closely spaced field
ditches and distributed uniformly over the field.

Corrugation: Water is applied to small, closely spaced furrows or ditches in
fields of close-growing crops or in orchards so that it flows in only one direction.
Drip (or trickle): Water is applied slowly and under low pressure to the surface
of the soil or into the soil through such applicators as emitters, porous tubing, or
perforated pipe.

Furrow: Water is applied in small ditches made by cultivation implements.
Furrows are used for tree and row crops.

Sprinkler: Water is sprayed over the soil surface through pipes or nozzles from
a pressure system.

Subirrigation: Water is applied in open ditches or tile lines until the water table is
raised enough to wet the soil.

Wild flooding: Water, released at high points, is allowed to flow onto an area
without controlled distribution.

Kame

A low mound, knob, hummock, or short irregular ridge composed of stratified
sand and gravel deposited by a subglacial stream as a fan or delta at the
margin of a melting glacier; by a supraglacial stream in a low place or hole on
the surface of the glacier; or as a ponded deposit on the surface or at the
margin of stagnant ice.
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Karst (topography)
A kind of topography that formed in limestone, gypsum, or other soluble rocks
by dissolution and that is characterized by closed depressions, sinkholes,
caves, and underground drainage.

Knoll

A small, low, rounded hill rising above adjacent landforms.

Ksat

See Saturated hydraulic conductivity.

Lacustrine deposit
Material deposited in lake water and exposed when the water level is lowered
or the elevation of the land is raised.

Lake plain
A nearly level surface marking the floor of an extinct lake filled by well sorted,
generally fine textured, stratified deposits, commonly containing varves.

Lake terrace
A narrow shelf, partly cut and partly built, produced along a lakeshore in front of
a scarp line of low cliffs and later exposed when the water level falls.

Landfill (map symbol)
An area of accumulated waste products of human habitation, either above or
below natural ground level.

Landslide

A general, encompassing term for most types of mass movement landforms
and processes involving the downslope transport and outward deposition of soll
and rock materials caused by gravitational forces; the movement may or may
not involve saturated materials. The speed and distance of movement, as well
as the amount of soil and rock material, vary greatly.

Large stones
Rock fragments 3 inches (7.6 centimeters) or more across. Large stones
adversely affect the specified use of the soil.

Lava flow (map symbol)
A solidified, commonly lobate body of rock formed through lateral, surface
outpouring of molten lava from a vent or fissure.

Leaching

The removal of soluble material from soil or other material by percolating water.
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Levee (map symbol)
An embankment that confines or controls water, especially one built along the
banks of a river to prevent overflow onto lowlands.

Linear extensibility

Refers to the change in length of an unconfined clod as moisture content is
decreased from a moist to a dry state. Linear extensibility is used to determine
the shrink-swell potential of soils. It is an expression of the volume change

between the water content of the clod at 1/3- or 1/1()-bar tension (33kPa or
10kPa tension) and oven dryness. Volume change is influenced by the amount

and type of clay minerals in the soil. The volume change is the percent change
for the whole soil. If it is expressed as a fraction, the resulting value is COLE,
coefficient of linear extensibility.
Liquid limit
The moisture content at which the soil passes from a plastic to a liquid state.
Loam
Soil material that is 7 to 27 percent clay particles, 28 to 50 percent silt particles,
and less than 52 percent sand particles.
Loess
Material transported and deposited by wind and consisting dominantly of silt-
sized particles.
Low strength

The soil is not strong enough to support loads.

Low-residue crops

Such crops as corn used for silage, peas, beans, and potatoes. Residue from
these crops is not adequate to control erosion until the next crop in the rotation
is established. These crops return little organic matter to the soil.

Marl

An earthy, unconsolidated deposit consisting chiefly of calcium carbonate mixed
with clay in approximately equal proportions; formed primarily under freshwater
lacustrine conditions but also formed in more saline environments.

Marsh or swamp (map symbol)

A water-saturated, very poorly drained area that is intermittently or permanently
covered by water. Sedges, cattails, and rushes are the dominant vegetation in
marshes, and trees or shrubs are the dominant vegetation in swamps. Not used
in map units where the named soils are poorly drained or very poorly drained.

Mass movement

A generic term for the dislodgment and downslope transport of soil and rock
material as a unit under direct gravitational stress.
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Masses

See Redoximorphic features.

Meander belt

The zone within which migration of a meandering channel occurs; the flood-
plain area included between two imaginary lines drawn tangential to the outer
bends of active channel loops.

Meander scar

A crescent-shaped, concave or linear mark on the face of a bluff or valley wall,
produced by the lateral erosion of a meandering stream that impinged upon and
undercut the bluff.

Meander scroll

One of a series of long, parallel, close-fitting, crescent-shaped ridges and
troughs formed along the inner bank of a stream meander as the channel
migrated laterally down-valley and toward the outer bank.

Mechanical treatment
Use of mechanical equipment for seeding, brush management, and other
management practices.

Medium textured soil

Very fine sandy loam, loam, silt loam, or silt.

Mesa

A broad, nearly flat topped and commonly isolated landmass bounded by steep
slopes or precipitous cliffs and capped by layers of resistant, nearly horizontal
rocky material. The summit width is characteristically greater than the height of
the bounding escarpments.

Metamorphic rock

Rock of any origin altered in mineralogical composition, chemical composition,
or structure by heat, pressure, and movement at depth in the earth’s crust.
Nearly all such rocks are crystalline.

Mine or quarry (map symbol)
An open excavation from which soil and underlying material have been
removed and in which bedrock is exposed. Also denotes surface openings to
underground mines.

Mine spoil
An accumulation of displaced earthy material, rock, or other waste material
removed during mining or excavation. Also called earthy fill.

Mineral soil

Soil that is mainly mineral material and low in organic material. Its bulk density
is more than that of organic soil.
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Minimum tillage

Only the tillage essential to crop production and prevention of soil damage.

Miscellaneous area

A kind of map unit that has little or no natural soil and supports little or no
vegetation.

Miscellaneous water (map symbol)

Small, constructed bodies of water that are used for industrial, sanitary, or
mining applications and that contain water most of the year.

Moderately coarse textured soil

Coarse sandy loam, sandy loam, or fine sandy loam.

Moderately fine textured soil

Clay loam, sandy clay loam, or silty clay loam.

Mollic epipedon

A thick, dark, humus-rich surface horizon (or horizons) that has high base
saturation and pedogenic soil structure. It may include the upper part of the
subsail.

Moraine

In terms of glacial geology, a mound, ridge, or other topographically distinct
accumulation of unsorted, unstratified drift, predominantly till, deposited
primarily by the direct action of glacial ice in a variety of landforms. Also, a
general term for a landform composed mainly of till (except for kame moraines,
which are composed mainly of stratified outwash) that has been deposited by a
glacier. Some types of moraines are disintegration, end, ground, kame, lateral,
recessional, and terminal.

Morphology, soil

The physical makeup of the soil, including the texture, structure, porosity,
consistence, color, and other physical, mineral, and biological properties of the
various horizons, and the thickness and arrangement of those horizons in the
soil profile.

Mottling, soil

Irregular spots of different colors that vary in number and size. Descriptive
terms are as follows: abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the greatest dimension. Fine indicates
less than 5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters (about
0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 0.6 inch).

Mountain

A generic term for an elevated area of the land surface, rising more than 1,000
feet (300 meters) above surrounding lowlands, commonly of restricted summit
area (relative to a plateau) and generally having steep sides. A mountain can
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occur as a single, isolated mass or in a group forming a chain or range.
Mountains are formed primarily by tectonic activity and/or volcanic action but
can also be formed by differential erosion.

Muck
Dark, finely divided, well decomposed organic soil material. (See Sapric soil
material.)

Mucky peat

See Hemic soil material.

Mudstone

A blocky or massive, fine grained sedimentary rock in which the proportions of
clay and silt are approximately equal. Also, a general term for such material as
clay, silt, claystone, siltstone, shale, and argillite and that should be used only
when the amounts of clay and silt are not known or cannot be precisely
identified.

Munsell notation

A designation of color by degrees of three simple variables—hue, value, and
chroma. For example, a notation of 10YR 6/4 is a color with hue of 10YR, value
of 6, and chroma of 4.

Natric horizon
A special kind of argillic horizon that contains enough exchangeable sodium to
have an adverse effect on the physical condition of the subsoil.

Neutral soil

A soil having a pH value of 6.6 to 7.3. (See Reaction, soil.)

Nodules

See Redoximorphic features.

Nose slope (geomorphology)

A geomorphic component of hills consisting of the projecting end (laterally
convex area) of a hillside. The overland waterflow is predominantly divergent.
Nose slopes consist dominantly of colluvium and slope-wash sediments (for
example, slope alluvium).

Nutrient, plant

Any element taken in by a plant essential to its growth. Plant nutrients are
mainly nitrogen, phosphorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and water.

Organic matter

Plant and animal residue in the soil in various stages of decomposition. The
content of organic matter in the surface layer is described as follows:
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Very low: Less than 0.5 percent
Low: 0.5 to 1.0 percent
Moderately low: 1.0 to 2.0 percent
Moderate: 2.0 to 4.0 percent
High: 4.0 to 8.0 percent

Very high: More than 8.0 percent

Outwash

Stratified and sorted sediments (chiefly sand and gravel) removed or “washed
out” from a glacier by meltwater streams and deposited in front of or beyond the
end moraine or the margin of a glacier. The coarser material is deposited nearer
to the ice.
Outwash plain
An extensive lowland area of coarse textured glaciofluvial material. An outwash
plain is commonly smooth; where pitted, it generally is low in relief.
Paleoterrace

An erosional remnant of a terrace that retains the surface form and alluvial
deposits of its origin but was not emplaced by, and commonly does not grade
to, a present-day stream or drainage network.

Pan

A compact, dense layer in a soil that impedes the movement of water and the
growth of roots. For example, hardpan, fragipan, claypan, plowpan, and traffic
pan.

Parent material

The unconsolidated organic and mineral material in which soil forms.

Peat
Unconsolidated material, largely undecomposed organic matter, that has
accumulated under excess moisture. (See Fibric soil material.)

Ped

An individual natural soil aggregate, such as a granule, a prism, or a block.

Pedisediment

A layer of sediment, eroded from the shoulder and backslope of an erosional
slope, that lies on and is being (or was) transported across a gently sloping
erosional surface at the foot of a receding hill or mountain slope.

Pedon

The smallest volume that can be called “a soil.” A pedon is three dimensional
and large enough to permit study of all horizons. Its area ranges from about 10
to 100 square feet (1 square meter to 10 square meters), depending on the
variability of the soil.
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Percolation

The movement of water through the soil.

Perennial water (map symbol)
Small, natural or constructed lakes, ponds, or pits that contain water most of the
year.

Permafrost
Ground, soil, or rock that remains at or below 0 degrees C for at least 2 years. It
is defined on the basis of temperature and is not necessarily frozen.

pH value

A numerical designation of acidity and alkalinity in soil. (See Reaction, soil.)

Phase, soil
A subdivision of a soil series based on features that affect its use and
management, such as slope, stoniness, and flooding.

Piping
Formation of subsurface tunnels or pipelike cavities by water moving through
the soil.

Pitting
Pits caused by melting around ice. They form on the soil after plant cover is
removed.

Plastic limit

The moisture content at which a soil changes from semisolid to plastic.

Plasticity index

The numerical difference between the liquid limit and the plastic limit; the range
of moisture content within which the soil remains plastic.

Plateau (geomorphology)

A comparatively flat area of great extent and elevation; specifically, an extensive
land region that is considerably elevated (more than 100 meters) above the
adjacent lower lying terrain, is commonly limited on at least one side by an
abrupt descent, and has a flat or nearly level surface. A comparatively large
part of a plateau surface is near summit level.

Playa

The generally dry and nearly level lake plain that occupies the lowest parts of
closed depressions, such as those on intermontane basin floors. Temporary
flooding occurs primarily in response to precipitation and runoff. Playa deposits
are fine grained and may or may not have a high water table and saline
conditions.
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Plinthite

The sesquioxide-rich, humus-poor, highly weathered mixture of clay with quartz
and other diluents. It commonly appears as red mottles, usually in platy,
polygonal, or reticulate patterns. Plinthite changes irreversibly to an ironstone
hardpan or to irregular aggregates on repeated wetting and drying, especially if
it is exposed also to heat from the sun. In a moist soil, plinthite can be cut with a
spade. It is a form of laterite.

Plowpan

A compacted layer formed in the soil directly below the plowed layer.

Ponding
Standing water on soils in closed depressions. Unless the soils are artificially
drained, the water can be removed only by percolation or evapotranspiration.
Poorly graded

Refers to a coarse grained soil or soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the particles,
density can be increased only slightly by compaction.

Pore linings

See Redoximorphic features.

Potential native plant community

See Climax plant community.

Potential rooting depth (effective rooting depth)

Depth to which roots could penetrate if the content of moisture in the soil were
adequate. The soil has no properties restricting the penetration of roots to this
depth.

Prescribed burning

Deliberately burning an area for specific management purposes, under the
appropriate conditions of weather and soil moisture and at the proper time of
day.

Productivity, soil
The capability of a soil for producing a specified plant or sequence of plants
under specific management.

Profile, soil
A vertical section of the soil extending through all its horizons and into the
parent material.

Proper grazing use

Grazing at an intensity that maintains enough cover to protect the soil and
maintain or improve the quantity and quality of the desirable vegetation. This
practice increases the vigor and reproduction capacity of the key plants and
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promotes the accumulation of litter and mulch necessary to conserve soil and
water.

Rangeland

Land on which the potential natural vegetation is predominantly grasses,
grasslike plants, forbs, or shrubs suitable for grazing or browsing. It includes
natural grasslands, savannas, many wetlands, some deserts, tundras, and
areas that support certain forb and shrub communities.

Reaction, soil

A measure of acidity or alkalinity of a soil, expressed as pH values. A soil that
tests to pH 7.0 is described as precisely neutral in reaction because it is neither
acid nor alkaline. The degrees of acidity or alkalinity, expressed as pH values,
are:

Ultra acid: Less than 3.5
Extremely acid: 3.5 to 4.4
Very strongly acid: 4.5 t0 5.0
Strongly acid: 5.1 to 5.5
Moderately acid: 5.6 to0 6.0
Slightly acid: 6.1 to 6.5
Neutral: 6.6 to 7.3

Slightly alkaline: 7.4 to 7.8
Moderately alkaline: 7.9 to 8.4
Strongly alkaline: 8.5 t0 9.0
Very strongly alkaline: 9.1 and higher

Red beds

Sedimentary strata that are mainly red and are made up largely of sandstone
and shale.

Redoximorphic concentrations

See Redoximorphic features.

Redoximorphic depletions

See Redoximorphic features.

Redoximorphic features

Redoximorphic features are associated with wetness and result from alternating
periods of reduction and oxidation of iron and manganese compounds in the
soil. Reduction occurs during saturation with water, and oxidation occurs when
the soil is not saturated. Characteristic color patterns are created by these
processes. The reduced iron and manganese ions may be removed from a soil
if vertical or lateral fluxes of water occur, in which case there is no iron or
manganese precipitation in that soil. Wherever the iron and manganese are
oxidized and precipitated, they form either soft masses or hard concretions or
nodules. Movement of iron and manganese as a result of redoximorphic
processes in a soil may result in redoximorphic features that are defined as
follows:
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1. Redoximorphic concentrations.—These are zones of apparent
accumulation of iron-manganese oxides, including:

A. Nodules and concretions, which are cemented bodies that can be
removed from the soil intact. Concretions are distinguished from
nodules on the basis of internal organization. A concretion typically
has concentric layers that are visible to the naked eye. Nodules do not
have visible organized internal structure; and

B. Masses, which are noncemented concentrations of substances within
the soil matrix; and

C. Pore linings, i.e., zones of accumulation along pores that may be
either coatings on pore surfaces or impregnations from the matrix
adjacent to the pores.

2. Redoximorphic depletions.—These are zones of low chroma (chromas less
than those in the matrix) where either iron-manganese oxides alone or both
iron-manganese oxides and clay have been stripped out, including:

A. Iron depletions, i.e., zones that contain low amounts of iron and
manganese oxides but have a clay content similar to that of the
adjacent matrix; and

B. Clay depletions, i.e., zones that contain low amounts of iron,
manganese, and clay (often referred to as silt coatings or skeletans).

3. Reduced matrix.—This is a soil matrix that has low chroma in situ but
undergoes a change in hue or chroma within 30 minutes after the soil
material has been exposed to air.

Reduced matrix

See Redoximorphic features.

Regolith

All unconsolidated earth materials above the solid bedrock. It includes material
weathered in place from all kinds of bedrock and alluvial, glacial, eolian,
lacustrine, and pyroclastic deposits.

Relief
The relative difference in elevation between the upland summits and the
lowlands or valleys of a given region.

Residuum (residual soil material)
Unconsolidated, weathered or partly weathered mineral material that
accumulated as bedrock disintegrated in place.

Rill

A very small, steep-sided channel resulting from erosion and cut in
unconsolidated materials by concentrated but intermittent flow of water. A rill
generally is not an obstacle to wheeled vehicles and is shallow enough to be
smoothed over by ordinary tillage.
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Riser
The vertical or steep side slope (e.g., escarpment) of terraces, flood-plain steps,
or other stepped landforms; commonly a recurring part of a series of natural,
steplike landforms, such as successive stream terraces.

Road cut
A sloping surface produced by mechanical means during road construction. It is
commonly on the uphill side of the road.

Rock fragments
Rock or mineral fragments having a diameter of 2 millimeters or more; for
example, pebbles, cobbles, stones, and boulders.

Rock outcrop (map symbol)

An exposure of bedrock at the surface of the earth. Not used where the named
soils of the surrounding map unit are shallow over bedrock or where “Rock
outcrop” is a named component of the map unit.

Root zone

The part of the soil that can be penetrated by plant roots.

Runoff

The precipitation discharged into stream channels from an area. The water that
flows off the surface of the land without sinking into the soil is called surface
runoff. Water that enters the soil before reaching surface streams is called
ground-water runoff or seepage flow from ground water.

Saline soil
A soil containing soluble salts in an amount that impairs growth of plants. A
saline soil does not contain excess exchangeable sodium.

Saline spot (map symbol)

An area where the surface layer has an electrical conductivity of 8 mmhos/cm
more than the surface layer of the named soils in the surrounding map unit. The
surface layer of the surrounding soils has an electrical conductivity of 2
mmbhos/cm or less.

Sand

As a soil separate, individual rock or mineral fragments from 0.05 millimeter to
2.0 millimeters in diameter. Most sand grains consist of quartz. As a soil textural
class, a soil that is 85 percent or more sand and not more than 10 percent clay.

Sandstone

Sedimentary rock containing dominantly sand-sized particles.
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Sandy spot (map symbol)

A spot where the surface layer is loamy fine sand or coarser in areas where the
surface layer of the named soils in the surrounding map unit is very fine sandy
loam or finer.

Sapric soil material (muck)

The most highly decomposed of all organic soil material. Muck has the least
amount of plant fiber, the highest bulk density, and the lowest water content at
saturation of all organic soil material.

Saturated hydraulic conductivity (Ksat)

The ease with which pores of a saturated soil transmit water. Formally, the
proportionality coefficient that expresses the relationship of the rate of water
movement to hydraulic gradient in Darcy’s Law, a law that describes the rate of
water movement through porous media. Commonly abbreviated as “Ksat.”
Terms describing saturated hydraulic conductivity are:

Very high: 100 or more micrometers per second (14.17 or more inches per
hour)

High: 10 to 100 micrometers per second (1.417 to 14.17 inches per hour)
Moderately high: 1 to 10 micrometers per second (0.1417 inch to 1.417 inches
per hour)

Moderately low: 0.1 to 1 micrometer per second (0.01417 to 0.1417 inch per
hour)

Low: 0.01 to 0.1 micrometer per second (0.001417 to 0.01417 inch per hour)

Very low: Less than 0.01 micrometer per second (less than 0.001417 inch per
hour).

To convert inches per hour to micrometers per second, multiply inches per hour
by 7.0572. To convert micrometers per second to inches per hour, multiply
micrometers per second by 0.1417.

Saturation

Wetness characterized by zero or positive pressure of the soil water. Under
conditions of saturation, the water will flow from the soil matrix into an unlined
auger hole.

Scarification

The act of abrading, scratching, loosening, crushing, or modifying the surface to
increase water absorption or to provide a more tillable soil.

Sedimentary rock

A consolidated deposit of clastic particles, chemical precipitates, or organic
remains accumulated at or near the surface of the earth under normal low
temperature and pressure conditions. Sedimentary rocks include consolidated
equivalents of alluvium, colluvium, drift, and eolian, lacustrine, and marine
deposits. Examples are sandstone, siltstone, mudstone, claystone, shale,
conglomerate, limestone, dolomite, and coal.
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Sequum
A sequence consisting of an illuvial horizon and the overlying eluvial horizon.
(See Eluviation.)

Series, soil

A group of soils that have profiles that are almost alike, except for differences in
texture of the surface layer. All the soils of a series have horizons that are
similar in composition, thickness, and arrangement.

Severely eroded spot (map symbol)

An area where, on the average, 75 percent or more of the original surface layer
has been lost because of accelerated erosion. Not used in map units in which
“severely eroded,” “very severely eroded,” or “gullied” is part of the map unit
name.

Shale
Sedimentary rock that formed by the hardening of a deposit of clay, silty clay, or
silty clay loam and that has a tendency to split into thin layers.

Sheet erosion
The removal of a fairly uniform layer of soil material from the land surface by the
action of rainfall and surface runoff.

Short, steep slope (map symbol)
A narrow area of soil having slopes that are at least two slope classes steeper
than the slope class of the surrounding map unit.

Shoulder
The convex, erosional surface near the top of a hillslope. A shoulder is a
transition from summit to backslope.

Shrink-swell

The shrinking of soil when dry and the swelling when wet. Shrinking and
swelling can damage roads, dams, building foundations, and other structures. It
can also damage plant roots.

Shrub-coppice dune

A small, streamlined dune that forms around brush and clump vegetation.

Side slope (geomorphology)

A geomorphic component of hills consisting of a laterally planar area of a
hillside. The overland waterflow is predominantly parallel. Side slopes are
dominantly colluvium and slope-wash sediments.

Silica

A combination of silicon and oxygen. The mineral form is called quartz.
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Silica-sesquioxide ratio

The ratio of the number of molecules of silica to the number of molecules of
alumina and iron oxide. The more highly weathered soils or their clay fractions
in warm-temperate, humid regions, and especially those in the tropics, generally
have a low ratio.

Silt

As a soil separate, individual mineral particles that range in diameter from the
upper limit of clay (0.002 millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80 percent or more silt and less
than 12 percent clay.

Siltstone

An indurated silt having the texture and composition of shale but lacking its fine
lamination or fissility; a massive mudstone in which silt predominates over clay.

Similar soils

Soils that share limits of diagnostic criteria, behave and perform in a similar
manner, and have similar conservation needs or management requirements for
the major land uses in the survey area.

Sinkhole (map symbol)

A closed, circular or elliptical depression, commonly funnel shaped,
characterized by subsurface drainage and formed either by dissolution of the
surface of underlying bedrock (e.g., limestone, gypsum, or salt) or by collapse
of underlying caves within bedrock. Complexes of sinkholes in carbonate-rock
terrain are the main components of karst topography.

Site index

A designation of the quality of a forest site based on the height of the dominant
stand at an arbitrarily chosen age. For example, if the average height attained
by dominant and codominant trees in a fully stocked stand at the age of 50
years is 75 feet, the site index is 75.

Slickensides (pedogenic)

Grooved, striated, and/or glossy (shiny) slip faces on structural peds, such as
wedges; produced by shrink-swell processes, most commonly in soils that have
a high content of expansive clays.

Slide or slip (map symbol)

A prominent landform scar or ridge caused by fairly recent mass movement or
descent of earthy material resulting from failure of earth or rock under shear
stress along one or several surfaces.

Slope

The inclination of the land surface from the horizontal. Percentage of slope is
the vertical distance divided by horizontal distance, then multiplied by 100.
Thus, a slope of 20 percent is a drop of 20 feet in 100 feet of horizontal
distance.
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Slope alluvium

Sediment gradually transported down the slopes of mountains or hills primarily
by nonchannel alluvial processes (i.e., slope-wash processes) and
characterized by particle sorting. Lateral particle sorting is evident on long
slopes. In a profile sequence, sediments may be distinguished by differences in
size and/or specific gravity of rock fragments and may be separated by stone
lines. Burnished peds and sorting of rounded or subrounded pebbles or cobbles
distinguish these materials from unsorted colluvial deposits.

Slow refill

The slow filling of ponds, resulting from restricted water transmission in the soil.

Slow water movement

Restricted downward movement of water through the soil. See Saturated
hydraulic conductivity.

Sodic (alkali) soil

A soil having so high a degree of alkalinity (pH 8.5 or higher) or so high a
percentage of exchangeable sodium (15 percent or more of the total
exchangeable bases), or both, that plant growth is restricted.

Sodic spot (map symbol)

An area where the surface layer has a sodium adsorption ratio that is at least
10 more than that of the surface layer of the named soils in the surrounding
map unit. The surface layer of the surrounding soils has a sodium adsorption
ratio of 5 or less.

Sodicity
The degree to which a soil is affected by exchangeable sodium. Sodicity is
expressed as a sodium adsorption ratio (SAR) of a saturation extract, or the

ratio of Na* to Ca** + Mg**. The degrees of sodicity and their respective ratios
are:

Slight: Less than 13:1
Moderate: 13-30:1
Strong: More than 30:1

Sodium adsorption ratio (SAR)

A measure of the amount of sodium (Na) relative to calcium (Ca) and
magnesium (Mg) in the water extract from saturated soil paste. It is the ratio of
the Na concentration divided by the square root of one-half of the Ca + Mg
concentration.

Soft bedrock

Bedrock that can be excavated with trenching machines, backhoes, small
rippers, and other equipment commonly used in construction.
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Soil

A natural, three-dimensional body at the earth’s surface. It is capable of
supporting plants and has properties resulting from the integrated effect of
climate and living matter acting on earthy parent material, as conditioned by
relief and by the passage of time.

Soil separates

Mineral particles less than 2 millimeters in equivalent diameter and ranging
between specified size limits. The names and sizes, in millimeters, of separates
recognized in the United States are as follows:

Very coarse sand: 2.0 to 1.0
Coarse sand: 1.0t0 0.5
Medium sand: 0.5 to 0.25
Fine sand: 0.25 t0 0.10
Very fine sand: 0.10 to 0.05
Silt: 0.05 to 0.002

Clay: Less than 0.002

Solum

The upper part of a soil profile, above the C horizon, in which the processes of
soil formation are active. The solum in soil consists of the A, E, and B horizons.
Generally, the characteristics of the material in these horizons are unlike those
of the material below the solum. The living roots and plant and animal activities
are largely confined to the solum.

Spoil area (map symbol)
A pile of earthy materials, either smoothed or uneven, resulting from human
activity.

Stone line

In a vertical cross section, a line formed by scattered fragments or a discrete
layer of angular and subangular rock fragments (commonly a gravel- or cobble-
sized lag concentration) that formerly was draped across a topographic surface
and was later buried by additional sediments. A stone line generally caps
material that was subject to weathering, soil formation, and erosion before
burial. Many stone lines seem to be buried erosion pavements, originally
formed by sheet and rill erosion across the land surface.

Stones
Rock fragments 10 to 24 inches (25 to 60 centimeters) in diameter if rounded or
15 to 24 inches (38 to 60 centimeters) in length if flat.

Stony

Refers to a soil containing stones in numbers that interfere with or prevent
tillage.
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Stony spot (map symbol)
A spot where 0.01 to 0.1 percent of the soil surface is covered by rock
fragments that are more than 10 inches in diameter in areas where the
surrounding soil has no surface stones.

Strath terrace
A type of stream terrace; formed as an erosional surface cut on bedrock and
thinly mantled with stream deposits (alluvium).

Stream terrace

One of a series of platforms in a stream valley, flanking and more or less
parallel to the stream channel, originally formed near the level of the stream;
represents the remnants of an abandoned flood plain, stream bed, or valley
floor produced during a former state of fluvial erosion or deposition.

Stripcropping
Growing crops in a systematic arrangement of strips or bands that provide
vegetative barriers to wind erosion and water erosion.

Structure, soil

The arrangement of primary soil particles into compound particles or
aggregates. The principal forms of soil structure are:

Platy: Flat and laminated

Prismatic: Vertically elongated and having flat tops

Columnar: Vertically elongated and having rounded tops

Angular blocky: Having faces that intersect at sharp angles (planes)
Subangular blocky: Having subrounded and planar faces (no sharp angles)
Granular: Small structural units with curved or very irregular faces

Structureless soil horizons are defined as follows:

Single grained: Entirely noncoherent (each grain by itself), as in loose sand
Massive: Occurring as a coherent mass

Stubble muich

Stubble or other crop residue left on the soil or partly worked into the soil. It
protects the soil from wind erosion and water erosion after harvest, during
preparation of a seedbed for the next crop, and during the early growing period
of the new crop.

Subsoil

Technically, the B horizon; roughly, the part of the solum below plow depth.

Subsoiling

Tilling a soil below normal plow depth, ordinarily to shatter a hardpan or
claypan.
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Substratum

The part of the soil below the solum.

Subsurface layer

Any surface soil horizon (A, E, AB, or EB) below the surface layer.

Summer fallow

The tillage of uncropped land during the summer to control weeds and allow
storage of moisture in the soil for the growth of a later crop. A practice common
in semiarid regions, where annual precipitation is not enough to produce a crop
every year. Summer fallow is frequently practiced before planting winter grain.

Summit

The topographically highest position of a hillslope. It has a nearly level (planar
or only slightly convex) surface.

Surface layer

The soil ordinarily moved in tillage, or its equivalent in uncultivated soil, ranging
in depth from 4 to 10 inches (10 to 25 centimeters). Frequently designated as
the “plow layer,” or the “Ap horizon.”

Surface soil

The A, E, AB, and EB horizons, considered collectively. It includes all
subdivisions of these horizons.

Talus

Rock fragments of any size or shape (commonly coarse and angular) derived
from and lying at the base of a cliff or very steep rock slope. The accumulated
mass of such loose broken rock formed chiefly by falling, rolling, or sliding.

Taxadjuncts

Soils that cannot be classified in a series recognized in the classification
system. Such soils are named for a series they strongly resemble and are
designated as taxadjuncts to that series because they differ in ways too small to
be of consequence in interpreting their use and behavior. Soils are recognized
as taxadjuncts only when one or more of their characteristics are slightly
outside the range defined for the family of the series for which the soils are
named.

Terminal moraine

An end moraine that marks the farthest advance of a glacier. It typically has the
form of a massive arcuate or concentric ridge, or complex of ridges, and is
underlain by till and other types of drift.

Terrace (conservation)

An embankment, or ridge, constructed across sloping soils on the contour or at
a slight angle to the contour. The terrace intercepts surface runoff so that water
soaks into the soil or flows slowly to a prepared outlet. A terrace in a field
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generally is built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geomorphology)

A steplike surface, bordering a valley floor or shoreline, that represents the
former position of a flood plain, lake, or seashore. The term is usually applied
both to the relatively flat summit surface (tread) that was cut or built by stream
or wave action and to the steeper descending slope (scarp or riser) that has
graded to a lower base level of erosion.

Terracettes

Small, irregular steplike forms on steep hillslopes, especially in pasture, formed
by creep or erosion of surficial materials that may be induced or enhanced by
trampling of livestock, such as sheep or cattle.

Texture, soil

The relative proportions of sand, silt, and clay particles in a mass of soil. The
basic textural classes, in order of increasing proportion of fine particles, are
sand, loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy sand, and
sandy loam classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer

Otherwise suitable soil material that is too thin for the specified use.

Till

Dominantly unsorted and nonstratified drift, generally unconsolidated and
deposited directly by a glacier without subsequent reworking by meltwater, and
consisting of a heterogeneous mixture of clay, silt, sand, gravel, stones, and
boulders; rock fragments of various lithologies are embedded within a finer
matrix that can range from clay to sandy loam.

Till plain
An extensive area of level to gently undulating soils underlain predominantly by
till and bounded at the distal end by subordinate recessional or end moraines.
Tilth, soil
The physical condition of the soil as related to tillage, seedbed preparation,
seedling emergence, and root penetration.
Toeslope

The gently inclined surface at the base of a hillslope. Toeslopes in profile are
commonly gentle and linear and are constructional surfaces forming the lower
part of a hillslope continuum that grades to valley or closed-depression floors.
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Custom Soil Resource Report

Topsoil
The upper part of the soil, which is the most favorable material for plant growth.
It is ordinarily rich in organic matter and is used to topdress roadbanks, lawns,
and land affected by mining.

Trace elements
Chemical elements, for example, zinc, cobalt, manganese, copper, and iron, in
soils in extremely small amounts. They are essential to plant growth.

Tread

The flat to gently sloping, topmost, laterally extensive slope of terraces, flood-
plain steps, or other stepped landforms; commonly a recurring part of a series
of natural steplike landforms, such as successive stream terraces.

Tuff
A generic term for any consolidated or cemented deposit that is 50 percent or
more volcanic ash.

Upland

An informal, general term for the higher ground of a region, in contrast with a
low-lying adjacent area, such as a valley or plain, or for land at a higher
elevation than the flood plain or low stream terrace; land above the footslope
zone of the hillslope continuum.

Valley fill
The unconsolidated sediment deposited by any agent (water, wind, ice, or mass
wasting) so as to fill or partly fill a valley.

Variegation
Refers to patterns of contrasting colors assumed to be inherited from the parent
material rather than to be the result of poor drainage.

Varve

A sedimentary layer or a lamina or sequence of laminae deposited in a body of
still water within a year. Specifically, a thin pair of graded glaciolacustrine layers
seasonally deposited, usually by meltwater streams, in a glacial lake or other
body of still water in front of a glacier.

Very stony spot (map symbol)

A spot where 0.1 to 3.0 percent of the soil surface is covered by rock fragments
that are more than 10 inches in diameter in areas where the surface of the
surrounding soil is covered by less than 0.01 percent stones.

Water bars

Smooth, shallow ditches or depressional areas that are excavated at an angle
across a sloping road. They are used to reduce the downward velocity of water
and divert it off and away from the road surface. Water bars can easily be
driven over if constructed properly.
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Custom Soil Resource Report

Weathering

All physical disintegration, chemical decomposition, and biologically induced
changes in rocks or other deposits at or near the earth’s surface by atmospheric
or biologic agents or by circulating surface waters but involving essentially no
transport of the altered material.

Well graded

Refers to soil material consisting of coarse grained particles that are well
distributed over a wide range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by compaction. Contrasts
with poorly graded soil.
Wet spot (map symbol)
A somewhat poorly drained to very poorly drained area that is at least two
drainage classes wetter than the named soils in the surrounding map unit.
Wilting point (or permanent wilting point)

The moisture content of soil, on an ovendry basis, at which a plant (specifically
a sunflower) wilts so much that it does not recover when placed in a humid,
dark chamber.

Windthrow

The uprooting and tipping over of trees by the wind.
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 4: Historical Site
Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use

Examples of material to provide in Appendix 4 may include but are not limited to the following:

e Environmental Site Assessments conducted for the project,
e Other information on Past Site Use that impacts the feasibility of LID BMP
implementation on the site.
This information should support the Full Infiltration Applicability, and Biofiltration Applicability
sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections D of this
Template.

Engineers Discussion:

No applicable Historical Conditions
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 5: LID Feasibility
Supplemental Information

Information that supports or supplements the determination of LID technical feasibility documented in Section D

Examples of material to provide in Appendix 5 may include but are not limited to the following:

* Technical feasibility criteria for DMAs

» Site specific analysis of technical infeasibility of all LID BMPs (if Alternative Compliance is
needed)

* Documentation of Approval criteria for Proprietary Biofiltration BMPs

This information should support the Full Infiltration Applicability, and Biofiltration Applicability

sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections D of this
Template.

Engineers Discussion:
Proprietary BMP’s will not be used in this site therefore pages 56 — 62 were omitted.

Refer to Section D of this WQMP Tables D.1 & D.2 for Infiltration Feasibility Determination

Due to the presence of Hydrologic Soils Group (HSG) Type D in the site full Infiltration Structural
BMPs would be infeasible.
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 6: LID BMP Design
Details

BMP Sizing, Design Details and other Supporting Documentation to supplement Section D

Examples of material to provide in Appendix 6 may include but are not limited to the following:

e DCV calculations,
e LID BMP sizing calculations from Exhibit C of the SMR WQMP
e Design details/drawings from manufacturers for proprietary BMPs

This information should support the Full Infiltration Applicability, and Biofiltration Applicability
sections of this Template. Refer to Section 3.4 of the SMR WQMP and Sections D.4 of this
Template.
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Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA A
Enter the Area Tributary to this Feature At= 0.552 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Decomposed Granite
(use pull down menu)

Effective Impervious Fraction I= 0.40

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.28

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.18 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 360 ft®
12 (in/ft)

Notes:




Santa Margarita Watershed
BMP Design Volume, Vgyp  (Rev. 03-2012)

Legend:

Required Entries
Calculated Cells

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)

Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No

Company Project Number/Name Cannabis Cultivation Facility

Drainage Area Number/Name DMA B.1

Enter the Area Tributary to this Feature At= 0.566 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Roofs
(use pull down menu)

Effective Impervious Fraction Ir= 1.00

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method

C = 0.85817 - 0.7812+ 0.7741; + 0.04 C= 0.89

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V,= 0.57
Calculate the design storage volume of the BMP, V.
Vimp (ft3)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 1,170
12 (in/ft)

(in*ac)/ac

ft2

Notes:




Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA B.2
Enter the Area Tributary to this Feature At= 0.737 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Decomposed Granite
(use pull down menu)

Effective Impervious Fraction I= 0.40

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.28

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.18 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 482 ft®
12 (in/ft)

Notes:




Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA C
Enter the Area Tributary to this Feature At= 0.111 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Decomposed Granite
(use pull down menu)

Effective Impervious Fraction I= 0.40

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.28

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.18 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 73 ft®
12 (in/ft)

Notes:




Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA D.1
Enter the Area Tributary to this Feature At= 0.067 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Mixed Surface Types
(use pull down menu)

Effective Impervious Fraction Ir= 1.00

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.89

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.57 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 139 ft®
12 (in/ft)

Notes:




Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA D.2
Enter the Area Tributary to this Feature At= 0.515 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Natural (D Soil)
(use pull down menu)

Effective Impervious Fraction I= 0.40

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.28

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.18 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 336 ft®
12 (in/ft)

Notes:




Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA E.1
Enter the Area Tributary to this Feature At= 0.039 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Mixed Surface Types
(use pull down menu)

Effective Impervious Fraction Ir= 1.00

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.89

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.57 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 81 ft®
12 (in/ft)

Notes:




Santa Margarita Watershed Required Entries

; Legend:
BMP Design Volume, Vgyp  (Rev. 03-2012) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook)
Company Name Ventura Engineering Inland, Inc. Date 3/13/2021
Designed by ARamirez County/City Case No
Company Project Number/Name Cannabis Cultivation Facility
Drainage Area Number/Name DMA E.2
Enter the Area Tributary to this Feature At= 0.378 acres

85" Percentile, 24-hour Rainfall Depth, from the Isohyetal Map in Handbook Appendix E

Site Location Township 7S
Range 1W

Section 13
Enter the 85" Percentile, 24-hour Rainfall Depth Dgs = 0.64

Determine the Effective Impervious Fraction

Type of post-development surface cover Natural (D Soil)
(use pull down menu)

Effective Impervious Fraction I= 0.40

Calculate the composite Runoff Coefticient, C for the BMP Tributary Area

Use the following equation based on the WEF/ASCE Method
C = 0.8581; - 0.7817 + 0.7741; + 0.04 C= 0.28

Determine Design Storage Volume, Vgyp

Calculate Vy, the 85% Unit Storage Volume V= Dgsx C V.= 0.18 (in*ac)/ac
Calculate the design storage volume of the BMP, V.
Ve (f£)= Vy (in-ac/ac) x At (ac) x 43,560 (ft*/ac) Vemp = 247 ft®
12 (in/ft)

Notes:




Bioretention Facility - Design Procedure

BMP ID Required Entries

Legend:

BMP A Calculated Cells
Company Name: Ventura Engineering Inland, Inc. Date: 3/13/2021
Designed by: ARamirez County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 0.6 acres
Enter Vgyp determined from Section 2.1 of this Handbook Viempr= 360 ft*
Enter the measured infiltration rate I= 0.00 in/hr
Enter the Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 10.00
of this BMP Design Handbook)
Enter factored infiltration rate (design) Ltactored= 0.00 in/hr
Bioretention Facility Surface Area
Depth of Surface Ponding Layer (6" minimum, 12" maximum dp = 12.0  inches
Depth of Engineered Soil Media (24" to 36"; 18" allowed if vertically cons dg= 12.0  inches
Depth of Gravel Storage Layer (Optional Layer; up to 30" d, = 12.0  inches
Note: Check that storage in gravel does not exceed the amount that can enter these systems during a typical storm
event. The depth of effective stored water should be less than 12 inches (30 inch bulk depth) unless higher
permeability media is used to allow faster filling of this layer.
Total Effective Depth, dg
dg(ft) = dy(ft) + [(0.3) x dg(ft) + (0.4) x dy(f1)] dg = 1.70 feet

Required Effective Footprint Area, Agyp

3 = ft*

Apwp (fE)) = Vawe (1) Ay L
dg (ft)

Proposed Surface Area (shall not be less than Agyp) A= 240 ft*

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this should b
the contour that is midway between the floor of the basin and the maximum water qualty ponding depth of the basin.
The underlying gravel layer should extend to this contour. For systems with vertical walls, the effective area is the full
footprint.

Message: Facility meets the Minimum Footprint
Drawdown Time (must be less than 72 hours) Tpe= #DIV/0! hr

#DIV/0!

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Longitudinal Slope of Site (3% maximum) 1 %
Check Dam Spacing 25 feet
Describe Vegetation: Natural Grasses

Notes:

If underdrain is capped, provide a Capped Underdrain checklist and supporting calculations.

Riverside County-SMR LID BMP Design Handbook
February 2018



Bioretention Facility - Design Procedure

BMP ID Required Entries

Legend:

BMP B Calculated Cells
Company Name: Ventura Engineering Inland, Inc. Date: 3/13/2021
Designed by: ARamirez County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 1.3 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vewr= 1,652 ft
Enter the measured infiltration rate I= 0.00 in/hr
Enter the Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 10.00
of this BMP Design Handbook)
Enter factored infiltration rate (design) Ltactored= 0.00 in/hr
Bioretention Facility Surface Area
Depth of Surface Ponding Layer (6" minimum, 12" maximum dp = 12.0  inches

Depth of Engineered Soil Media (24" to 36"; 18" allowed if vertically cons dg= 12.0  inches
Depth of Gravel Storage Layer (Optional Layer; up to 30" d, = 12.0  inches

Note: Check that storage in gravel does not exceed the amount that can enter these systems during a typical storm
event. The depth of effective stored water should be less than 12 inches (30 inch bulk depth) unless higher
permeability media is used to allow faster filling of this layer.

Total Effective Depth, dg
dg(ft) = d,(ft) + [(0.3) x ds(ft) + (0.4) x dy(ft)] dg = 1.70  feet

Required Effective Footprint Area, Agyp

2

ABMP (ftz) _ VBMP (ft3) ABMP = 972 ft
dg (ft)

Proposed Surface Area (shall not be less than Agyp) A= 1,000 ff

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this should b
the contour that is midway between the floor of the basin and the maximum water qualty ponding depth of the basin.
The underlying gravel layer should extend to this contour. For systems with vertical walls, the effective area is the full
footprint.

Message: Facility meets the Minimum Footprint
Drawdown Time (must be less than 72 hours) Tpe= #DIV/0! hr

#DIV/0!

Bioretention Facility Properties

Side Slopes in Bioretention Facility z= 4 :1
Longitudinal Slope of Site (3% maximum) 1 %
Check Dam Spacing 25 feet
Describe Vegetation: Natural Grasses

Notes:

If underdrain is capped, provide a Capped Underdrain checklist and supporting calculations.

Riverside County-SMR LID BMP Design Handbook
February 2018



BMP ID Required Entries

Bioretention Facility - Design Procedure Legend:

BMP B Calculated Cells
Company Name: Ventura Engineering Inland, Inc. Date: 3/13/2021
Designed by: ARamirez County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 0.1 acres
Enter Vgyp determined from Section 2.1 of this Handbook Viamr—= 73 ft*
Enter the measured infiltration rate I= 0.00 in/hr
Enter the Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" FS= 10.00
of this BMP Design Handbook)
Enter factored infiltration rate (design) Ltactored= 0.00 in/hr
Bioretention Facility Surface Area
Depth of Surface Ponding Layer (6" minimum, 12" maximum dp = 6.0 inches
Depth of Engineered Soil Media (24" to 36"; 18" allowed if vertically cons dg= 18.0  inches
Depth of Gravel Storage Layer (Optional Layer; up to 30" d, = 0.0 inches

Note: Check that storage in gravel does not exceed the amount that can enter these systems during a typical storm
event. The depth of effective stored water should be less than 12 inches (30 inch bulk depth) unless higher
permeability media is used to allow faster filling of this layer.

Total Effective Depth, dg

de(ft) = dy(ft) + [(0.3) x dg(f) + (0.4) x dy(f0)] dp =170165 7 feet
Required Effective Footprint Area, Agyp
2
Apwp (fE)) = Ve (ft) Apmp= L fi
dg (ft)
Proposed Surface Area (shall not be less than Agyp) A= 80 f

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this should b
the contour that is midway between the floor of the basin and the maximum water qualty ponding depth of the basin.
The underlying gravel layer should extend to this contour. For systems with vertical walls, the effective area is the full

footprint.
Message: Facility meets the Minimum Footprint
Drawdown Time (must be less than 72 hours) Tpe= #DIV/0! hr
#DIV/0!
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Longitudinal Slope of Site (3% maximum) 3 %
Check Dam Spacing 10 feet
Describe Vegetation: Natural Grasses

Notes: If underdrain is capped, provide a Capped Underdrain checklist and supporting calculations.

Riverside County-SMR LID BMP Design Handbook
February 2018



3.4 Bioretention Facility

Type of BMP LID — Bioretention
| Priority Level Priority 1 — Full Retention

Treatment Mechanisms Infiltration, Evapotranspiration, Evaporation,
Infiltration Rate Range > 0.8 in/hr factored design infiltration rate

Maximum Drainage Area  This BMP is intended to be integrated into a project’s landscaped
area in a distributed manner. Typically, contributing drainage areas
to Bioretention Facilities range from less than 1 acre to a maximum
of around 5 acres. For facilities treating larger drainage basins, see
Fact Sheet 3.7 for additional guidance on design of larger scale
facilities.

Description

Bioretention Facilities are shallow, vegetated basins underlain by an engineered soil media
designed to retain the design capture volume Vemp. Bioretention Facilities function similarly to
infiltration basins but have a shallower ponding depth and provide additional treatment through
the inclusion of the soil media. Stormwater infiltrates through soil media and the bottom of the
basin. Healthy plant and biological activity in the root zone maintain and renew the macro-pore
space in the soil media and maximize plant uptake of pollutants and runoff. This helps extend the
lifespan before clogging occurs and allows more of the soil column to function as both a sponge
{retaining water) and a biofilter. In all cases, the hottom of a Bioretention Facility is unlined as
the primary treatment process is infiltration. Flows exceeding Vemp must discharge to a
downstream conveyance system. Biofiltration basins can be effective in removing targeted
pollutants from stormwater runoff. Low-nutrient scil media (see Fact Sheet 3.8} is necessary to
provide treatment and avoid leaching of nutrients.

Siting Considerations

These facilities generally work best when they are designed in a relatively level area. Unlike other
BMPs, Bioretention Facilities can be used in smaller landscaped spaces on the site, such as,
parking islands, medians, and site entrances. ldentification of opportunities for siting
bioretention facilities should begin with the initial layout of the site. Landscaped areas on the site
(such as may otherwise be required through minimum landscaping ordinances), can often be
designed as Bioretention Facilities. This can be accomplished by:

s Depressing landscaped areas below adjacent impervious surfaces, rather than elevating
those areas

e Grading the site to direct runoff from those impervious surfaces into the Bioretention
Facility, rather than away from the landscaping

e Sizing and designing the depressed landscaped area as a Bioretention Facility.
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For systems treating larger areas also consult Fact Sheet 3.7.

Bioretention Facilities should not be used downstream of areas where large amounts of sediment
can clog the system. Placing a Bioretention Facility at the toe of a steep slope should also be
avoided due to the potential for clogging the engineered soil media with erosion from the slope,
as well as the potential for damaging the vegetation. Inclusion of additional design components
such as pretreatment may be included to mitigate clogging potential at the discretion of the local
jurisdiction.

The use of bioretention facilities may be restricted by risk of groundwater contamination, low
soil permeability, and elevated potential for clogging at the site. Refer to Section 2.3.3 of the SMR
WOQMP for feasibility considerations for using bioretention BMPs. These BMPs may not be
appropriate for the following site conditions:

e Industrial sites or locations where spills of toxic materials may occur, except where
spill containment and/or hydrologic isolation is provided to mitigate the risk of
groundwater contamination the satisfaction of the local jurisdiction

e Sites with very low soil infiltration rates or rates that cannot be reliably estimated
prior to construction (e.g., deeper fills or deeper cuts)

e Sites with high groundwater tables where pollutants can affect groundwater quality
s Sites with unstabilized soil or construction activity upstream

e Onsteeply sloping terrain

Setbacks

Always consult your geotechnical engineer for site specific recommendations regarding setbacks
for Bioretention Facilities. Recommended setbacks are needed to protect buildings, existing
trees, walls, onsite or nearby wells, streams, and tanks. Sethacks should be considered early in
the design process since they can affect where Biofiltration Facilities may be placed and how
deep they are allowed to be.

Bioretention Facilities typically should be set back:

¢ 10 feet from the historic high groundwater (measured vertically from the bottom of the
basin, as shown in Figure 1

s 5 feet from bedrock or impermeable surface layer {measured vertically from the bottom
of the basin, as shown in Figure 1.

¢ From all existing mature tree drip lines as indicated in Figure 1 (to protect their root
structure)

e 100 feet horizontally from wells, tanks or springs

Sethacks to walls and foundations must be included as part of the Geotechnical Report. All other
setbacks shall be in accordance with applicable standards of the District's Basin Guidelines
{Appendix C).
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Figure 1 : Setback Recommendations for a Bioretention Facility

Pretreatment

Pretreatment should be considered to prevent premature clogging of bioretention BMPs.
Pretreatment is strongly encouraged where the BMP will receive runoff from high traffic parking
lots or roads, mixed land uses {with some erodible areas), or other land uses likely to generate
elevated sediment.

For BMPs receiving overland flow, pretreatment may be provided using forebays with a volume
equivalent to at least 10 percent (preferably 20 percent) of Veme. A forebay is effectively the first
cell in the bioretention system, separated from the remaining area by a berm or cross plate. The
forebay is designed to maximize sedimentation and will require more frequent, but more
spatially-focused maintenance. This portion of the system can be concrete lined to facilitate
simpler maintenance.

For BMPs with piped inlets, a forebay or sedimentation manhole may be applicable. In these
systems, it is also necessary to consider energy dissipation near the inlet pipe, such as via a
gravel/rock pad and berm system or concrete splash block, to avoid erosion of the bioretention
media bed.
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if the BMP will receive runoff primarily from roofs, low-traffic impervious surface, or similar low
sediment generating surfaces, then pre-treatment is not necessary, but energy dissipation should
still be considered, particularly if there is a piped inflow such as a downspout.

Design and Sizing Criteria

This section summarizes the recommended design parameters for Bioretention Facilities. Use of
the recommended parameters will help provide the expected treatment and long term
performance of the BMP. Deviations from the recommended parameters may be warranted and
approved by the local jurisdiction based on site specific considerations. The recommended cross
section for a Bioretention Facility includes:

o Vegetated area

e 6” minimum, 12” maximum, surface ponding, measured from the top of the mulch layer
(for designs with deeper depths, consult Fact Sheet 3.7)

¢ Mulch layer {(non-floating organic mulch or rock mulch)

s 24" recommended minimum depth of engineered soil media (36" preferred; 18” allowed
in vertically-constrained conditions at the discretion of the local jurisdiction)

s Engineered soil media design filtration rate of 2.5 inches per hour (initial filtration rate
should be higher).

s 6" optional filter course layer (required if aggregate storage layer is included)

s Optional gravel storage layer below media

s Optional capped underdrain pipe (see Resilient Design Features section below for specific
criteria and conditions related to this option)

€'-10" MINIMUM_TOP WIDTH

2'-4 VARIES 2'-4
(DEPTH X SIDE SLOPE) 2" MINIMUM (DEPTH X SIDE SLOPE)
i —~MATURE VEGETATION
PONDING DEPTH / AND 2—3" MULCH LAYER

6" = 12

GRAVEL PAD———__ — CALTRANS D73 TYPE G-1 OR

A
~d / FUNCTIONAL EQUIVALENT DROF INLET
SLOTTED CURB— \
PARKING OR DRIVE AISLE :'hP)\\y\’f / / /PARKING OR DRIVE AISLE (TYP)
L Y B
N NN L “ C—T}.% z 7
. \\_\A{\ v;/ \\v/ \v y{ !

18"-36" ENGINEERED SOIL MEDIA

RETAINING WALL TYPE 1A PER—
CALTRANS STANDARD B3-3 OR
ENGINEERED ALTERNATIVE BASED -
ON GEOTECHNICAL PARAMETERS

EXISTING UNCOMPACTED SOILS—~" \\UQ')}

A=\=\ W=

Figure 2: Standard Cross Section for a Bioretention Facility
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Pore space in the soil and gravel layer can be credited as storage volume. However, several
considerations must be noted:

¢ Ponding depth above the soil surface (6 to 12 inches) is important to assure that design
flows do not bypass the BMP when runoff exceeds the soil infiltration rate.

s In cases where the Bioretention Facility contains engineered soil media deeper than 36
inches, the pore space within the engineered soil media can only be counted to the 36-
inch depth.

o A maximum of 30 percent pore space can be used for the soil media whereas a maximum
of 40 percent pore space can be used for the gravel and filter course layers.

s Additional depth below the storage layer (via gravel) may be used to increase retention
storage, under the following conditions:

o The total system infiltrates the stored water in less than 72 hours

o The depth below the media does not exceed the amount of water that can be
filtered through the media during a typical DCV storm duration {5 hours, unless
otherwise documented).

Adaptable/Resilient Design Option

At the discretion of the engineer and with the approval of the local jurisdiction, bioretention
BMPs may be designed with a gravel drainage layer and a capped underdrain. This is effectively
a biofiltration design (Fact Sheet 3.5), but there is no design discharge from the underdrains. The
benefit of this configuration is that it allows simpler adaptation to a biofiltration BMP if this is
warranted, documented, and approved.

This option may only be approved for use under the conditions described in Section 2.3.3.g of
the WQMP, including:

1) The BMP must meet applicable infiltration BMP sizing standards without any discharge
through the underdrain.

2) The Project-Specific WQMP must also meet all applicable sizing standards (biofiltration
sizing, hydromodification, if applicable) standards if the underdrain is uncapped.

3) The underdrain must remain capped. Inspections conducted as part of the O&M Plan
must corroborate that the underdrain remains capped.

4) If conditions are identified that require the underdrain to be uncapped to allow the
BMP to be enlarged or otherwise modified to remedy the documented unacceptable
performance, this must include: (a) documentation of the conditions that prompt and
justify the require design revision, (b) revision of the Project-Specific WQMP to reflect
the revised configuration, and (c) jurisdictional review, approval, and recordation of
the revised Project Specific WQMP with commensurate updates to the O&M Plan.
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See Section 5.3.6 for guidance on Project-Specific WQMP updates. Note that this is the same
process that would be required to wholly redesign and reconstruct an underperforming BMP.
However, if adaptable design features are included, the actual physical change could be limited
to uncapping the underdrain.

Design Adaptations

Bioretention facilities can be designed to meet both pollutant control and hydromodification
control performance standards. Combined facilities typically include increased storage (surface
and or subsurface) and flow control devices {i.e. outlet orifices and/or weirs). Qutlets elevations
must be set above the Vaymp ponding level and the facilities must satisfy both the pollutant control
and hydromodification control performance standards.

For systems exceeding 12 inches ponding depth and/or 5 acres tributary area, see additional
design considerations in Fact Sheet 3.7,

Subsurface storage is not required but may be provided in the form of a gravel storage layer.
Refer to the Subsurface Storage Requirements section for additional information and criteria.

Engineered Soil Media and Filter Course Aggregate Requirements
Refer to Fact Sheet 3.8 for specifications for engineered soil media and aggregate layers serving
as filter course and drain rock in bioretention BMPs.

Subsurface Storage Requirements

Applicants may choose to provide a portion of the BMP storage volume as subsurface storage in
a gravel storage layer. Use of subsurface storage instead of surface storage can be useful when
the available surface ponding depth is limited or when a deeper profile is desired to reduce
footprint requirements.

The gravel storage layer shall not provide a greater storage volume than can be routed through
the soil media during the typical design storm duration (i.e. 2.5 inches/hour x 5 hours = 12 inches
effective water depth). Alternatively, a separate routing calculation may be performed by the
applicant to demonstrate that the provided volume does not result in surface overflow (bypass
of the BMP) before the gravel storage layer is full.

When gravel storage layers are used, the filter course layer should be specifically designed to
prevent migration of the engineered soil media into the storage layer. Refer to Fact Sheet 3.8 for
filter course requirements. Inclusion of a filter course layer is mandatory unless filter fabric is
allowed per manufacturer’s recommendation and is acceptable to the local jurisdiction.

Vegetation Requirements

Vegetative cover is important to minimize erosion and ensure that treatment occurs in the
Bioretention Facility. The area should be designed for at least 70 percent mature coverage
throughout the Bioretention Facility. To prevent the BMP from being used as walkways,
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Bioretention Facilities shall be planted with densely planted shrubs and grasses. Grasses shall be
shall be compatible with periodic inundation, preferably ones that do not need to be mowed.
The application of fertilizers and pesticides should be minimal. To maintain oxygen levels for the
vegetation and promote biodegradation, it is important that vegetation not be completely
submerged for any extended period of time. Vegetation should be selected to withstand the
anticipated drawdown time and ponding depths. Trees should only be used where they can be
rooted into underlying native soil.

A 2 to 3-inch layer of standard shredded aged hardwood mulch shall be placed as the top layer
inside the Bioretention Facility. Rounded stone mulch may be considered. A sacrificial layer of
coarse sand could be considered between the bioretention soil and stone mulch to reduce
surface compaction. The ponding depth shown in Figure 2 above shall be measured from the top
surface of the 2 to 3-inch mulch layer.

Curb Cuts and Energy Dissipation

If the Bioretention Facility is sited to receive runoff from adjacent impervious areas, 1-foot-wide
{minimum) curb cuts should be placed approximately every 10 feet around the perimeter of the
Bioretention Facility. Figure 3 shows a curb cut in a Bioretention Facility. Curb cut flow lines must
be at or above the Vv water surface ponding level. Additionally, vertical curb cuts may be a
tripping hazard. Where feasible, curb cuts should be tapered from the bottom to top of curb as
shown helow. When tapered cuts are used, the minimum bottom cut width remains 1 foot.

Figure 3: Curb Cut located in a Bioretention Facility

To reduce erosion, a gravel or riprap pad shall be placed at each inlet point to the Bioretention
Facility. The pad inside the Bioretention Facility should be flush with the finished surface at the
curb cut and extend to the bottom of the slope. The size of gravel or riprap should be selected to
withstand the expected peak flows into the basin.
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In addition, an apron of stone or concrete, a foot
square or larger should be placed inside each / .’
inlet to prevent vegetation from growing up and s / =t /
blocking the inlet. See Figure 4. w

/\//" SECTION
/

When runoff is routed to the facility via a pipe,
gutter, ditch or other conveyance structure, the '
conveyance should outlet to the forebay portion
of the BMP and include appropriate energy
dissipation devices to prevent erosion and
scouring of the forebay (i.e. limit outlet velocities
to less than 2 feet per second).

Terracing the Facility

It is recommended that Bioretention Facilities Figure 4: Apron located in a Bioretention Facility
be level. In the event the facility site slopes and

lacks proper design, water would fill the lowest point of the BMP and then discharge from the
basin without being treated. To ensure that the water will be held within the Bioretention Facility
on sloped sites, the BMP must be terraced with nonporous check dams to provide the required
storage and treatment capacity.

The terraced version of this BMP shall be used on non-flat sites with ho more than a 3 percent
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 1
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent
slope shall use 10’ spacing for check dams).

Table 1: Check Dam Spacing

6” Check Dam

Slope Spacing
1% 25'

2% 15

3% 10'

Roof Runoff

Roof downspouts may be directed towards Bioretention Facilities. However, the downspouts
must discharge onto a concrete splash block or other appropriate energy dissipation device to
protect the Bioretention Facility from erosion.

Retaining Walls

When Bioretention facilities are located adjacent to structures, walkways, roadways, parkinglots,
etc., it is recommended that Retaining Wall Type 1A, per Caltrans Standard B3-3 or equivalent,
be constructed around the entire perimeter of the Bioretention Facility. This practice will protect
the sides of the Bioretention Facility from collapsing during construction and maintenance or
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from high service loads adjacent to the BMP. Where such service loads would not exist adjacent
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer.

Side Slope Requirements

Bioretention Facilities Requiring Side Slopes

The design should assure that the Bioretention Facility does not present a tripping hazard.
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces
or along a walkway, should have a gentle slope to the bottom of the facility. Side slopes inside of
a Bioretention Facility should generally be 4:1 unless steeper is approved by the local jurisdiction.
A typical cross section for the Bioretention Facility is shown in Figure 2.

Bioretention Facilities Not Requiring Side Slopes

Where cars park perpendicular to the Bioretention Facility, side slopes are not required. A 12-
inch maximum drop may be used for vertical walls, and the Bioretention Facility should be
planted with shrubs to prevent pedestrian access. In this case, a curb is not placed around the
Bioretention Facility, but wheel stops shall be used to prevent vehicles from entering the
Bioretention Facility, as shown in Figure 5: Bioretention Facility Layout without Side Slopes
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Figure 5: Bioretention Facility Layout without Side Slopes

Overflow

An overflow route is needed in the Bioretention Facility design to bypass stored runoff from
storm events larger than Vemp or in the event of facility clogging. Overflow systems must connect
to an acceptable discharge point, such as a downstream conveyance system as shown in Figure
2 and Figure 6.. The inlet to the overflow structure shall be elevated inside the Bioretention
Facility to be flush with the ponding surface for the design capture volume (Veme) as shown in
Figure 6. This will allow the design capture volume to be fully infiltrated by the Bioretention
Facility, and for larger events to safely be conveyed to downstream systems. The overflow inlet
shall not be located in the entrance of a Bioretention Facility, as shown in Figure 6.
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Underdrain Gravel and Pipes
An underdrain gravel layer and capped perforated pipes may be provided in accordance with

Appendix B — Underdrains. This is an optional configuration that is recommended when the
design infiltration rate is between 0.8 and 2inches per hour. When the BMP is installed, the
underdrain must be capped, such that no water is discharged. The underdrain serves only as a
backup plan, which allows the facility to be converted to a bhiofiltration with partial infiltration
facility if the post-construction infiltration rate is significantly less than measured during planning
and design. Removal of the underdrain cap and conversion of the bioretention facility to a
biofiltration with partial infiltration facility must be approved by the local jurisdiction with
appropriate modifications to the Project-Specific WQMP and O&M Plan, as applicable.

Inspection and Maintenance Schedule

Inspection and maintenance of Bioretention Facilities is required to provide long term
performance of these systems. Table 2 below provides a summary of the typical maintenance
activities that may be applicable. Project specific activities and schedules may vary and are
required to be included as part of the applicant’s O&M Plan. At a minimum, the Bioretention
Facility area shall be inspected for erosion, dead vegetation, soggy soils, or standing water. The
use of fertilizers and pesticides on the plants inside the Bioretention Facility should be minimized.
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Table 2: Maintenance Summary

¢ Maintain vegetation as needed. Use of fertilizers, pesticides and herbicides should be
avoided as much as possible to ensure they do not contribute to water pollution. If
appropriate native plant selections and other IPM methods are used, such products should
not be needed. If such projects are used,

o Products should be applied in accordance with their labeling, especially in relation
to application to water, and in areas subjected to flooding.
o Fertilizers should not be applied within 15 days before, after, or during the rainy
season.

¢ Remove debris and litter from the entire basin to minimize clogging and improve aesthetics.

o Check for obvious problems and repair as needed. Address odor, insects, and overgrowth
issues associated with stagnant or standing water in the basin bottom.

¢ Check for erosion and sediment laden areas in the basin. Repair as needed. Clean forebay if
needed.

¢ Revegetate side slopes where needed.

s Inspect areas for ponding

s Inspect for erosion and clogging, repair as needed.

¢ Inspect of hydraulic and structural facilities: examine the inlet for blockage, the
embankment and spillway for integrity, and damage to any structural element.

s Check for erosion, slumping and overgrowth. Repair as needed.

¢ Check basin depth for sediment build up and reduced total capacity. Scrape bottom as
needed and remove sediment. Restore to original cross-section and infiltration rate.
Replant basin vegetation.

e Verify the basin bottom is allowing acceptable infiltration. Scarify the surface using a rake,
etc,, to restore infiltration, working to avoid damage to plants if possible,

o No water should be present 72 hours after an event. No long term standing water should
be present at all. No algae formation should be visible. Correct problem as needed.
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Bioretention Facility Sizing and Design Procedure

1) Enter the area tributary, As, to the Bioretention Facility.
2} Enter the Design Capture Volume, Vemp, determined from Section 2.1 of this Handbook.

3} Select the type of design used. There are two types of Bioretention Facility designs: the
standard design used for most project sites that include side slopes, and the modified
design used when the BMP does not use side slopes.

4) Enter the depth of the engineered soil media, ds. The recommended minimum depth is
24", A depth of 36" is preferred to provide a enhanced root zone. Engineered soil media
deeper than 36” will only get credit for the pore space in the first 36”.

5) Enter the depth of the gravel storage layer, dg (if included). This dimension includes the
associated 6-inch filter course layer (do not double count this dimension).

6) Calculate the total effective depth, de, within the Bioretention Facility. The maximum
allowable pore space of the soil media is 30% while the maximum allowable pore space
for the gravel layer is 40%.

This is calculated as:
dg(ft) = dp(ft) + [(0.3) x dg(ft) + (0.4) x dg(ft)]

Where:
dp = ponding depth
ds = soil depth
dg = gravel depth

7) Check that drawdown time is acceptable (72 hours, or shorter if needed to support
selected vegetation):
a. Drawdown Time = de / Keesign
Where:
Kdesign = design infiltration rate (factored) determined per Section 2.3 of the WQMP
and Appendix A of this LID-BMP Manual.

8) Check that storage in gravel does not exceed the amount that can enter these systems
during a typical storm event. The depth of effective stored water should be less than 12
inches unless higher permeability media is used to allow faster filling of this layer.

9) Calculate the required effective footprint area, this shall be measured at the mid-pending
depth of the BMP. For systems with side slopes, this should be the contour that is midway
between the floor of the basin and the overflow elevation of the basin. The footprint of
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the underlying gravel storage should extend to this contour. For systems with vertical
walls, the effective footprint area is the full footprint.

This is calculated as:

Apmp(sq ft) = Vpyp(cu f1)/dp(ft)

10) Enter the proposed effective surface area. This area shall not be less than the minimum
required effective surface area.

11) Verify that side slopes are no steeper than 4:1in the standard design, and are not required
in the modified design.

12) Provide the slope of the site around the Bioretention Facility, if used. The maximum slope
is 3 percent for a standard design.

13) Provide the check dam spacing, if the site around the Bicretention Facility is sloped.

14) Describe the vegetation used within the Bioretention Facility.

If the underdrain is proposed to be capped, the project shall provide a Capped Underdrain
Checklist and provide supporting documentation, include design worksheets to
demonstrate the BMP is sized appropriately to work as a Biofiltration BMP.
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. . - . BMPID Required Entries
Bioretention Facility - Design Procedure Legend:
&4 5 8 Calculated Cells
Company Name: Date:
Designed by: County/City Case No.:
Design Volume
Enter the area tributary to this feature A= acres
Enter Vgpe determined from Section 2.1 of this Handbook Mg ft?
Enter the measured infiltration rate I= in‘hr
Enter the Factor of Safety (See Table 1, Appendix A: "Infiltration Testing" Fs=
of this BMP Design Handbook)
Enter factored infiltration rate (design) Lisctorad™ in‘hr
Bioretention Facility Surface Area
Depth of Surface Ponding Layer (6" minimum, 12" maximum) dp inches
Depth of Engineered Soil Media (24" to 36"; 18" allowed if vertically consts d,= inches
Depth of Gravel Storage Layer (Optional Layer; up to 30") dg= inches
Note: Check that storage in gravel does not exceed the amount that can enter these systems during a typical storm
event. The depth of effective stored water should be less than 12 inches (30 inch bulk depth) unless higher
permeability media is used to allow faster filling of this layer.
Total Effective Depth, dg
dg(ft) = dy(ft) + [(0.3) x dg(ft) + (0.4) x dy(ft)] dg = feet
Required Effective Footprint Area, Agyp
_ 2
App ()= Veyp () Apyp= ft
dg (ft)
Proposed Surface Area (shall not be less than Apgyp) a= ft*
Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this should be
the contour that is midway between the floor of the basin and the maximum water qualty ponding depth of the basin.
The underlying gravel layer should extend to this contour. For systems with vertical walls, the effective area 1s the
full footprint.
Drawdown Time (must be less than 72 hours) Tpy = hr
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= il
Longitudinal Slope of Site (3% maximum) %o
Check Dam Spacing feet
Describe Vegetation:
Notes:
Riverside County-SMR LID BMP Desigh Handbook
February 2018
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Capped Underdrain Checklist

Company Name: Date:
Designed by: County/City Case No:

In order to propose a capped underdrain for an infiltration BMP, all of the following shall be marked yes with
supporting documentation.

1) The BMP must be categorized as an infiltration BMP for the Project-Specific WQMP preparation.

, i ; ; i Y

The Project-Specific WQMP must demonstrate that the BMP will meet applicable standards without Neos_

any discharge through the underdrain. —

2) The Project-Specific WQMP must also demonstrate that the BMP would meet the biofiltration sizing

standards (and hydromodification flow control standard, if applicable) with the underdrain uncapped. Yes

These sizing calculations must also be documented in the Project-Specific WQMP. No

3) The underdrain must remain capped. This aspect of O&M inspection must be clearly defined in the

O&M Plan. Inspections conducted as part of the O&M Plan must corroborate that the underdrain ;esi
o

remains capped. —

4) If conditions are identified that require the underdrain to be uncapped to allow the BMP to be enlarged or
otherwise modified to remedy the documented unaceeptable performance, then the process for implementing this
change must include:

a. Documentation of the conditions that prompt and justify the require design revision. This could include
construction-phase infiltration testing, observations of extended standing water following construction, etc. This must
be accepted by the [Insert Jurisdiction].

b. Revision of the Project-Specific WQMP to reflect the changed design. Sizing calculations provided within the
original Project-Specific WQMP will have already verified adequate sizing for the uncapped condition.

¢. Jurisdictional review, approval, and recordation of the revised Project Specific WQMP with commensurate updates
to the O&M Plan.

Notes:
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3.5 Biofiltration with Partial Infiltration

Type of BMP LID — Biofiltration with Partial Infiltration
J Priority Level Priority 2 — Biofiltration

Treatment Mechanisms Infiltration, Evapotranspiration, Evaporation, Biofiltration
Infiltration Rate Range 0.1 to 0.8 in/hr factored design infiltration rate

Maximum Drainage Area  This BMP is intended to be integrated into a project’s landscaped
area in a distributed manner. Typically, contributing drainage
areas to Bioretention Facilities range from less than 1 acre to a
maximum of around 5 acres. For facilities treating larger drainage
basins see Fact Sheet 3.7 for additional guidance on design of
larger scale facilities.

Description

Biofiltration with Partial Infiltration Facilities are shallow, vegetated basins underlain by an
engineered soil media designed to retain a portion of the design capture volume, Vamp, and
provide biofiltration treatment for the portion not retained. Biofiltration with Partial Infiltration
Facilities function similarly to bioretention facilities but always include a gravel storage layer
and perforated underdrain where the gravel layer forms a sump below the discharge elevation
of the underdrains. Healthy plant and biological activity in the root zone maintain and renew
the macro-pore space in the soil media and maximize plant uptake of pollutants and runoff.
This can extend the time until the BMP clogs and allows more of the soil column to function as
both a sponge (retaining water) and an effective biofilter. In all cases, the bottom of a
Biofiltration with Partial Infiltration Facility is unlined (for lined version, see Fact Sheet 3.6).
When the infiltration rate and sump storage capacity for infiltration is exceeded, fully
biofiltered flows are discharged via underdrains. In this way, these facilities are designed to
maximize incidental volume reduction. Flows exceeding the design flowrate must discharge to a
downstream conveyance system.

Biofiltration with Partial Infiltration Facilities can be effective in removing targeted pollutants
from stormwater runoff. Low-nutrient soil media (see Fact Sheet 3.8) is critical to provide
treatment and avoid leaching of nutrients.

Proprietary biofiltration devices may be categorized as Biofiltration with Partial Infiltration
Facilities when they are combined with supplemental retention BMPs. Refer to the Biofiltration
Fact Sheet for information regarding proprietary biofiltration BMPs. In order to use these BMPs
as Biofiltration with Partial Retention, the applicant must provide evidence (calculations,
narrative, etc.) to demonstrate that supplemental retention is provided to accompany
proprietary biofiltration BMPs and is equivalent to the volume retention that would be
provided by a Biofiltration with Partial Infiltration Facility. This does not refer to detention
storage upstream of proprietary BMPs to reduce discharge rates through the BMPs.
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Siting Considerations
These facilities work best when they are designed in a relatively level area. Biofiltration with
Partial Infiltration Facilities can be used in smaller landscaped spaces on the site, such as:

v" Parking islands

v" Medians

v' Site entrances
Identification of opportunities for siting bioretention facilities should begin with the initial
layout of the site. Landscaped areas on the site (such as may otherwise be required through
minimum landscaping ordinances), can often be designed as Biofiltration with Partial Infiltration
Facilities. This can be accomplished by:

e Depressing landscaped areas below adjacent impervious surfaces, rather than elevating
those areas,

e Grading the site to direct runoff from impervious surfaces into the Biofiltration with
Partial Infiltration Facility, rather than away from the landscaping, and

s Sizing and designing the depressed landscaped area as a Biofiltration with Partial
Infiltration Facility as described in this Fact Sheet.

Design of Biofiltration with Partial Infiltration Facilities should also consider, and mitigate or
avoid, potential impacts related to sediment clogging. For example, facilities should not be used
downstream of naturally high sediment producing areas (steep vegetated slopes or natural
offsite areas) without including additional pretreatment mechanisms.

Setbacks

There are no default setbacks for use in feasibility screening for Biofiltration with Partial
Infiltration BMPs. In general, incidental infiltration poses minor risks. However, if there are
geotechnical or groundwater concerns documented in the project’s geotechnical report and
Project-Specific WQMP, these may preclude any level of infiltration.

Pretreatment

Pretreatment mechanisms are not always required for Biofiltration with Partial Infiltration
Facilities; however, they can extend the life and decrease the frequency of required
maintenance of a BMP by reducing the amount of sediment loading to the facility.

Pretreatment is strongly encouraged where the BMP will receive runoff from high traffic
parking lots or roads, mixed land uses (with some erodible areas), or other land uses likely to
generate elevated sediment.

For BMPs receiving overland flow, pretreatment may be provided using forebays with a volume
equivalent to at least 10 percent (preferably 20 percent) of Vemp. A forebay is effectively the
first cell in the bioretention system, separated from the remaining area by a berm or cross
plate. Forebays are designed to maximize sedimentation and will require more frequent, but
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more spatially-focused maintenance. This portion of the system can be concrete lined to
facilitate simpler maintenance.

For BMPs with piped inlets, a forebay or sedimentation manhole may be applicable. In these
systems, it is also necessary to consider energy dissipation near the inlet pipe, such as via a
gravel pad and berm system or concrete splash block, to avoid erosion of the bioretention
media bed.

If the BMP will receive runoff primarily from roofs, low-traffic impervious surface, or similar low
sediment generating surfaces, then pre-treatment is not necessary, but energy dissipation
should still be considered, particularly if there is a piped inflow such as a downspout.

Design and Sizing Criteria

This section summarizes the recommended design parameters for Bicfiltration with Partial
Infiltration Facilities. Use of the recommended parameters will help provide the expected
treatment and long-term performance of the BMP. Deviations from the recommended
parameters may be warranted and approved by the local jurisdiction based on site specific
considerations. The recommended cross section necessary for a Biofiltration with Partial
Infiltration Facility includes:

s Vegetated area

& 6" minimum, 12" maximum, surface ponding, measured from the top of the mulch layer
(for designs with deeper depths, consult Fact Sheet 3.7)

s 2 to 3" mulch layer

s 24" recommended minimum depth of engineered soil media (36" preferred; 18” allowed
in vertically-constrained conditions at the discretion of the local jurisdiction)

o 06" filter course layer

s 18" gravel storage layer {(up to 30" if desired)

* 6" minimum diameter perforated underdrain (refer to Appendix B)

Riverside County — Santa Margarita Watershed - Low Impact Development BMP Design Handbook rev. 6/2018

Page 57



BIORETENTION WITH PARTIAL INFILTRATION BMP FACT SHEET
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Figure 1: Standard Section for a Biofiltration with Partial Infiltration Facility

An upturned underdrain outlet, with the discharging section set to an elevation equal to the top
of the filter course layer is the preferred configuration to maximize incidental volume
reduction. However, if site-specific conditions require, the elevation of the upturned elbow may
be reduced or omitted at the discretion of the local jurisdiction.

Pore space in the soil and gravel layer can be credited as storage volume. However, several
considerations must be noted:

s Ponding depth above the soil surface (6 to 12 inches) is important to assure that design
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.
¢ In cases where the Bioretention Facility contains engineered soil media deeper than 36
inches, the pore space within the engineered soil media can only be counted to the 36-
inch depth.
o A maximum of 30 percent pore space can be used for the soil media whereas a maximum
of 40 percent pore space can be used for the gravel and filter course layers.
¢ Additional depth below the storage layer (via gravel) may be used to increase retention
storage, under the following conditions:
o The total system infiltrates the stored water in less than 72 hours
o The depth below the media does not exceed the amount of water that can be
filtered through the media during a typical DCV storm duration {5 hours, unless
otherwise documented).

Outlet Controlled Approach

Biofiltration with Partial Infiltration Facilities may include the use of engineered soil media with
a higher design filtration rate (up to 50 inches per hour) when combined with a flow restricting
outlet control on the facility’s perforated underdrain. This configuration can provide greater
protection against clogging because the underdrain outlet controls the rate at which
stormwater is filtered through the media, rather than the media itself. The underdrain outlet

Riverside County — Santa Margarita Watershed - Low Impact Development BMP Design Handbook rev. 6/2018

Page 58



BIORETENTION WITH PARTIAL INFILTRATION BMP FACT SHEET

controls are designed to provide a flowrate equivalent to the typical design media filtration rate
of 2.5to 5 inches per hour.

Design Adaptations

Biofiltration with Partial Infiltration facilities can be designed to meet both pollutant control
and hydromodification control performance standards. Combined facilities typically include
increased storage (surface and/or subsurface) and flow control devices (i.e. outlet orifices
and/or weirs). Outlets elevations for extra surface ponding must be set above the Veme ponding
level such that there is no discharge of untreated water for the Vemp, and the facilities must
satisfy both the pollutant control and hydromodification control performance standards. For
systems with ponding depth greater than 12 inches, also refer to Fact Sheet 3.7.

Subsurface storage greater than the minimum 18-inch gravel storage layer may be provided.
Additional subsurface storage may allow designers to provide a smaller footprint BMP, reduce
the subsurface depth of the BMP, or allow for additional volume retention. Refer to the
Subsurface Storage section for additional information and criteria.

Engineered Soil Media Requirements and Aggregate Specifications

Refer to Fact Sheet 3.8 for engineered soil media requirements and specifications and
aggregate specifications serving as filter course and underdrain stone in Bicfiltration BMPs.
Low-nutrient soil media design described in Fact Sheet 3.8 is critical to provide treatment and
avoid leaching of nutrients.

Subsurface Storage Requirements

Subsurface storage may be provided in the form of additional gravel thickness. For pollutant
control, the depth of extra storage should not exceed 12 inches effective depth of water to
ensure that the pores can be filled before surface overflow would be expected (5-hour typical
storm x 2.5 in/hr = 12 inches = 30 inches of gravel).

The filter course layer shall be specifically designed to prevent migration of the engineered soil
media into the storage layer. The filter course specifications are provided in Fact Sheet 3.8.
Inclusion of a filter course layer is mandatory unless filter fabric is allowed per manufacturer’s
recommendation and is acceptable to the local jurisdiction.

Vegetation Requirements

Vegetative cover is important to minimize erosion and ensure that treatment occurs in the
Biofiltration with Partial Infiltration Facility. The area should be designed for at least 70 percent
mature coverage throughout the facility. To prevent the BMP from being used as walkways,
Bioretention Facilities shall be planted with densely planted shrubs and grasses. Grasses shall
be shall be compatible with periodic inundation, preferably ones that do not need to be
mowed. The application of fertilizers and pesticides should be minimal. To maintain oxygen
levels for the vegetation and promote biodegradation, it is important that vegetation not be
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completely submerged for any extended period of time. Vegetation should be selected to
withstand the anticipated drawdown time and ponding depths.

A 2 to 3-inch layer of standard shredded aged hardwood mulch should be placed as the top
layer inside the Biofiltration with Partial Infiltration Facility. The 6 to 12-inch ponding depth
shown in Figure 1 above should be measured from the top surface of the mulch layer. Rounded
stone mulch may be considered provided that it does not compact the underlying soils. A
sacrificial layer of fine sand could be considered between the bioretention soil and stone mulch.

Curb Cuts and Energy Dissipation

If the Biofiltration with Partial Infiltration Facility is sited to receive runoff from adjacent
impervious areas, 1-foot-wide {(minimum) curb cuts should be placed approximately every 10
feet around the perimeter of the Bioretention Facility. Figure 3 shows a curb cutin a
Biofiltration with Partial Infiltration Facility. Curb cut flow lines must be at or above the Vewmp
water surface ponding level. Additionally, vertical curb cuts may be a tripping hazard. Where
feasible, curb cuts should be tapered from the bottom to top of curb as shown below. When
tapered cuts are used, the minimum bottom cut width remains 1 foot.

Figure 2: Example Crb Cut

To reduce erosion, a gravel or riprap pad shall be placed at each inlet point to the Biofiltration
with Partial Infiltration Facility. The pad inside the Biofiltration with Partial Infiltration Facility
should be flush with the finished surface at the curb cut and extend to the bottom of the slope.
The size of gravel or riprap should be selected to withstand the expected peak flows into the
basin.
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In addition, place an apron of stone or
concrete, a foot square or larger, inside each
inlet to prevent vegetation from growing up
and blocking the inlet. See Figure 4.

When runoff is routed to the facility via a pipe,
gutter, ditch or other conveyance structure,
the conveyance should outlet to the forebay
portion of the BMP and include appropriate
energy dissipation devices to prevent erosion
and scoring of the forebay (i.e. limit outlet
velocities to 2 feet per second).

Terracing the Facility Figure 3: Apron located in a Biofiltration

It is recommended that Biofiltration with Partial with Partial Retention Facility
Infiltration Facilities be level. In the event the

facility site slopes and lacks proper design, water would fill the lowest point of the BMP and
then discharge from the basin without being treated. To ensure that the water will be held
within the Biofiltration with Partial Infiltration Facility on sloped sites, the BMP must be
terraced with nonporous check dams to provide the required storage and treatment capacity.
The terraced version of this BMP shall be used on non-flat sites with no more than a 3 percent
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 3:1. Table 1
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent
slope shall use 10" spacing for check dams).

Table 1: Check Dam Spacing

6" Check Dam Spacing

‘ Slope Spacing
| 1% 25'
| 2% 15'
| 3% 10'

Roof Runoff

Roof downspouts may be directed towards Biofiltration with Partial Infiltration Facilities.
However, the downspouts must discharge onto a concrete splash block or other appropriate
energy dissipation device to protect the Biofiltration with Partial Infiltration Facility from
erosion.

Retaining Walls

When Bioretention facilities are located adjacent to structures, walkways, roadways, parking
lots, etc., it is recommended that Retaining Wall Type 1A, per Caltrans Standard B3-3 or
equivalent, be constructed around the entire perimeter of the Biofiltration with Partial
Infiltration Facility. This practice will protect the sides of the Biofiltration with Partial Infiltration
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Facility from collapsing during construction and maintenance or from high service loads
adjacent to the BMP. Where such service loads would not exist adjacent to the BMP, an
engineered alternative may be used if signed by a licensed civil engineer.

Side Slope Requirements

Biofiltration with Partial Infiltration Facilities Requiring Side Slopes

The design should assure that the Biofiltration with Partial Infiltration Facility does not present
a tripping hazard. Biofiltration with Partial Infiltration Facilities proposed near pedestrian areas,
such as areas parallel to parking spaces or along a walkway, should have a gentle slope to the
bottom of the facility. Side slopes inside of a Biofiltration with Partial Infiltration Facility should
generally be 4:1 unless steeper is approved by the local jurisdiction. A typical cross section for
the Bioretention Facility is shown in Figure 1.

Biofiltration with Partial Infiltration Facilities Not Requiring Side Slopes

Where cars park perpendicular to the Biofiltration with Partial Infiltration Facility, side slopes
are not required. A 12-inch maximum drop may be used for vertical walls, and the Biofiltration
with Partial Infiltration Facility should be planted with shrubs to prevent pedestrian access. In
this case, a curb is not placed around the Biofiltration with Partial Infiltration Facility, but wheel
stops shall be used to prevent vehicles from entering the Biofiltration with Partial Infiltration
Facility, as shown in Figure 5.
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Figure 4: Biofiltration with Partial Infiltration Facility Cross Section without Side Slopes

Overflow

An overflow route is needed in the Biofiltration with Partial Infiltration Facility design to bypass
stored runoff from storm events larger than Vamp or in the event of facility or subdrain clogging.
Overflow systems must connect to an acceptable discharge point, such as a downstream
conveyance system as shown in Figure 1 and Figure 5. The inlet to the overflow structure shall
be elevated inside the Biofiltration with Partial Infiltration Facility to be flush with the ponding
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surface for the design capture volume (Vawp) as shown in Figure 5. This will allow the design
capture volume to be fully treated by the Biofiltration with Partial Infiltration Facility, and for
larger events to safely be conveyed to downstream systems. The overflow inlet shall not be
located in the entrance of a Biofiltration with Partial Infiltration Facility, as shown in Figure 6.

j’_ i x
N e -

Figure 5: Incorrect Placement of an Overflow Inlet

Underdrain Gravel and Pipes

An underdrain gravel layer and perforated pipes shall be provided in accordance with Appendix
B — Underdrains. The underdrain shall be elevated at least 3” from the bottom of the gravel
storage layer and be designed with an upturned elbow with an elevation equal to the top
height of the filter course. This configuration will maximize retention and provides the most
flexibility for BMP retrofitting. Inclusion of an upturned elbow is recommended but site-specific
adaptations of this design are permitted at the discretion of the local jurisdiction.

Inspection and Maintenance Schedule

Inspection and maintenance of Biofiltration with Partial Retention Facilities is required to
provide long term performance of these systems. Table 2 below provides a summary of the
typical maintenance activities that may be applicable. Project specific activities and schedules
may vary and are required to be included as part of the applicant’s O&M Plan, At a minimum
the Biofiltration with Partial Infiltration Facility area shall be inspected for erosion, dead
vegetation, soggy soils, or standing water. The use of fertilizers and pesticides on the plants
inside the Biofiltration with Partial Infiltration Facility should be minimized.
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Table 2: Maintenance Summary

| Activity

Maintain vegetation as needed. Use of fertilizers, pesticides and herbicides
should be strenuously avoided to ensure they do not contribute to water
pollution. If appropriate native plant selections and other IPM methods are
used, such products should not be needed. If such projects are used,
o Products shall be applied in accordance with their labeling, especially
in relation to application to water, and in areas subjected to flooding.
o Fertilizers should not be applied within 15 days before, after, or
during the rainy season.
Remove debris and litter from the entire basin to minimize clogging and
improve aesthetics.
Check for obvious problems and repair as needed. Address odor, insects, and
overgrowth issues associated with stagnant or standing water in the basin
bottom. There should be no long-term ponding water.
Check for erosion and sediment laden areas in the basin. Repair as needed.
Clean forebay if needed.
Revegetate side slopes where needed.
Inspect areas for ponding
Inspect for erosion and clogging, repair as needed.
Inspection of hydraulic and structural facilities. Examine the inlet for
blockage, the embankment and spillway integrity, as well as damage to any
structural element.
Check for erosion, slumping and overgrowth. Repair as needed.
Check basin depth for sediment build up and reduced total capacity. Scrape
bottom as needed and remove sediment. Restore to original cross-section
and infiltration rate. Replant basin vegetation.
Verify the basin bottom is allowing acceptable infiltration. Scarify the surface
using a rake, etc., to restore infiltration, working to avoid damage to plants if
possible.
No water should be present 72 hours after an event. No long term standing
water should be present at all. No algae formation should be visible.
Correct problem as needed.
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Biofiltration with Partial Infiltration Facility Sizing and Design Procedure

Biofiltration with Partial Infiltration Facilities provide treatment through two mechanisms,
bioretention and biofiltration. The combined sizing procedure is presented below:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Enter the area tributary, Ar, to the Biofiltration with Partial Infiltration Facility.

Enter the required Design Capture Volume, Vevp determined from Section 2.1 of this
Handbook.

Enter the estimated footprint for the BMP (use available space or default of 3% of
contributing impervious surface area). This is the effective footprint of the BMP. It is
measured at the mid ponding depth of the BMP. For example, if the BMP has a ponding
depth of 12 inches, then the effective footprint is the wetted surface area when the BMP
is holding 6 inches of ponded water. The engineered soil media and stone reservoir should
have at least this footprint below the BMP. For systems with vertical walls, the effective
area is the same as the total area.

Estimate the portion of the Vemp retained by the BMP.

11t

in
Veetaineq = 18 inches x (0.4— orosit )x Area X ——
Retained in p Y BME 12 inches

If deeper depth of gravel storage is used, then revise this calculation accordingly.
Estimate the portion of Vewmp not reliably retained by the BMP

VNot Reliably Retained — VEMP - VRetai'ned

Enter the depth of surface ponding layer, dp. The minimum depth of surface ponding
layer can be 6” so that the runoff is uniformly spread throughout the basin. The
maximum depth can be 12”. Higher depths may be allowed for facilities designed per
the criteria in Fact Sheet 3.7.

Enter the depth of the engineered soil media, ds. The recommended minimum depth is
24", A depth of 36" is preferred to provide an enhanced root zone. Engineered soil
media deeper than 36” will only get credit for the pore space in the first 36",

Enter the design media filtration rate of the media (lgesign) of 2.5 in/hr to be used for
sizing. Actual installed filtration rate may be higher.

Enter the allowable routing period {Trouting) Of 5 hours. Routing period is estimated based
on 15 percentile storm duration for storms similar to 85" percentile rainfall depth at
the Temecula gage.
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10) Calculate the effective bicfiltration depth, de_bio, within the Biofiltration with Partial
Infiltration Facility. The effective depth of biofiltration is calculated as:

CIE_bio (ft) = (dP + (03 X CIS) + (ldesign X Trouting)) (ft)
Where:

ldesign = the media filtration rate (or effective filtration rate if an outlet control is
included)

The retention storage has already been accounted, so the effective biofiltration storage
should only include the storage above the discharge elevation of the underdrain. The
maximum allowable pore space of the soil media is 30%. This calculation accounts for
water biofiltered filtered during the event.

11) Calculate the effective static biofiltration depth, de_pio_static, within the Biofiltration with
Partial Infiltration Facility. The effective depth of biofiltration storage is calculated as:

dE_bio_static (ft) = (dp + (0.3 x ds) (ft)

This is similar to the effective biofiltered depth, but does not include the depth
infiltrated during the storm event.

12) Calculate the amount of Vyiofiitered and Vbiofiltered_static
Vbiofiltered = CIE_bio {with routing) X Aeffective
Vbiofiltered_static = dE_bio_static X Aeffective

13) Compare the results of above to the required biofiltration volume. There are two
options for demonstrating conformance:

a) Vbiofiltered {with routing) > 150% Of Vot reliably retained
OR
b) Vbicfiltered_static > 0.75 X Vnot reliably retained
14) If neither of these criteria are met, then return to Step 3, increase retention depth,

increase footprint, or both, and rerun calculations. This calculation is inherently
iterative.
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15) Verify that side slopes are no steeper than 4:1 in the standard design, and are not
required in the modified design. Demonstrate that the assumed effective area is
provided at the mid ponding contour of the BMP.

16) Provide the diameter, minimum 6 inches, of the perforated underdrain used in the
Biofiltration with Partial Infiltration Facility. See Appendix B for specific information

regarding perforated pipes.

17) Provide the slope within the Biofiltration with Partial Infiltration Facility, if used. The
maximum slope is 3 percent for a standard design.

18) Provide the check dam spacing, the Biofiltration with Partial Infiltration Facility is sloped.

19) Describe the vegetation used within the Biofiltration with Partial Infiltration Facility.
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 7:
Hydromodification & Critical Coarse Sediment

Supporting Detail for Hydromodification compliance & Exhibit G - CCSY & PSS Areas with the project location.

The preparer shall include the following in this Appendix (Refer to Section 2.4 and 3.6 of the SMR
WQMP and Sections E of this Template):
e Hydromodification Exemption Exhibit (if the project is in an area exempt from Hydromod)
e Potential Critical Coarse Sediment Yield Area Mapping (to show if the site is out of a CCSYA)
¢ Hydromodification BMP sizing calculations (i.e. County Hydromod Spreadsheet — Hydromod,
and BMP Design tabs, SMRHM report files, or other acceptable Hydromod calculations)
» Site-Specific Critical Coarse Sediment Analysis (if a project impacts a CCSYA)
* Design details/drawings from manufacturers for proprietary BMPs (if proprietary BMPs are
proposed)

In addition, the project shall comply with drainage law and good practices:
e Protect the Site and Roads from Q100yr, without impacting adjacent property owners.
e Pad elevations must be above the Q100yr water surface at all locations.

I. Identify Offsite Hydrology

A. If the project intends to allow the flows to pass through the project uninterrupted, the flows

must remain along its natural flow-path and natural condition. The project must also:
(1) Ensure that the existing stream is stable. If not, the design must include stabilization.
(2) Does the 100 year flow path affect proposed project elements, such as streets and fill
slopes? If so, the project must properly design for impingements, provide revetment,
etc. If the water surface changes due to impingements on neighbor’s properties,
Permission to pond letters must be provided.
B. If the project intends to collect and convey the offsite flows, see the next section:
Il. Hydraulics

A. Project must provide collection inlets that can be accessed for maintenance. If located
outside of the project boundary, the project must provide a Permission Letter or drainage
easement. If the inlet creates new ponding on private property, the project must provide a
Permission to Pond letter or easement.

B. The project should not divert watershed areas over 1 acre. If so, Permission Letter to accept
project’s diversion and drainage concept must be received by the project.

C. The project should have an adequate outlet. If not, include Permission Letters and
implement Increased Runoff criteria (2, 5,10 year storm events and the 1, 3, 6 and 24 hour
durations). 100 year storm routing is not to be used. Runoff from the offsite plus onsite
must be returned to its natural (existing) condition of velocity, peak flow-rate, flow-width
and location/right of way, if permission letters have not been obtained.

D. The project must adequately convey the 100 year storm between the combination of street
flow and pipe flow per County Ordinance.

E. The project should use the downstream connection as the Q100yr water surface control
elevation, to ensure 6 inches minimum of freeboard in proposed drainage system.

lll. Basin Layout

A. Implement Basin Guidelines as best as possible from Appendix C, Design Handbook for LID

BMPs.
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Water Quality Management Plan (WQMP)
Cannabis Cultivation Facility

Appendix 8: Source Control

Pollutant Sources/Source Control Checklist

For Final WQMP, include a copy of the completed Pollutant Sources/Source Control Checklist in
the subsequent pages and summarize Source Control BMPs in Section H of this Template.
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Appendix 8

STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

How to use this worksheet (also see instructions in Section H of the 2018 SMR WQMP Template):

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs m your WQMP. Use the
format shown in Table H.1 of this WQMP Template. Describe your speafic BMPs i an accompanying narrative, and explain any special
conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL EMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WOQMP
Table and Narrative

a4
Operational BMPs—Include in WQMP
Table and Narrative

A. On-site storm drain
inlets

Locations of inlets.

CASQA FACTSHEET
SC-44 Drainage
System Maintenance

Mark all inlets with the words
“Only Rain Down the Storm
Drain” or similar. Catch Basin
Markers may be available from the
Riverside County Flood Control
and Water Conservation District,
call 951.955.1200 to verify.

Maintain and periodically repaint or
replace inlet markings.
Provide stormwater pollution

prevention information to new site
owners, lessees, or operators.

See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com

U Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
s0 as to create a potential discharge to
storm drains.”

x B. Interior floor drains
and elevator shaft sump

O  State that interior floor drains and
elevator shaft sump pumps will be

O Inspect and maintain drains to prevent
blockages and overflow.

pumps plumbed to sanitary sewer.
x €. Interior parking U State that parking garage floor U Inspect and maintain drains to prevent
garages drains will be plumbed to the blockages and overflow.

sanitary sewer.

2018 SMR WQMP TEMPLATE

Implemented Refer to WQMP Site Plan in Appendix 1

Appendix 8 — Page 1 of 10

x Not Applicable To Site

66

Refer to Appendix 10 for CASQA BMP Factsheets




Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

WQMP Drawings

3
Permanent Controls—List in WOMP
Table and Narrative

a4
Operational BMPs—Include in WQMP
Table and Narrative

D1. Need for future
indoor & structural pest

Note building design features that
discourage entry of pests.

Provide Integrated Pest Management

operators.

o o

control
D2. Landscape/ v
QOutdoor Pesticide Use
[E4
a

Show locations of native trees or
areas of shrubs and ground cover to
be undisturbed and retained.

Show self-retaining landscape
areas, if any.

Show stormwater treatment and
hydrograph modification
management BMPs.

CASQA FACTSHEET

SD-10 Site Design &
Landscaping Planning
SC-73 Landscape
Maintenance

State that final landscape plans will

accomplish all of the following.
Preserve existing native trees,
shrubs, and ground cover to the
maximum extent possible.
Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where
appropriate, and to minimize the
use of fertilizers and pesticides that
can contribute to stormwater
pollution.

Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
soil conditions.

Consider using pest-resistant plants,
especially adjacent to hardscape. To|
insure successful establishment,
select plants appropriate to site soils,
slopes, climate, sun, wind, rain, land
use, air movement, ecological
consistency, and plant interactions.

Maintain landscaping using minimum
or no pesticides.

information to owners, lessees, and

See applicable operational BMPs in
“What you should know
for.....Landscape and Gardening” at:

hutp:/ /www.rewatershed.org/about/
#1450469138395-bb76dd39-

marterials-libra

d810

Provide IPM information to new
owners, lessees and operators.

Implemented Refer to WQMP Site Plan in Appendix 1

X Not Applicable To Site

2018 SMR WQMP TEMPLATE

Refer to Appendix 10 for CASQA BMP Factsheets

Appendix 8 — Page 2 of 10
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WOMP
Table and Narrative

a4
Operational BMPs—Include in WQMP
Table and Narrative

E. Pools, spas, ponds,
decorative fountains,
and other water

Runoff Pollutants

features.

U Show location of water feature and
a sanitary sewer cleanout in an
accessible area within 10 feet.
(Exception: Public pools must be
plumbed according to County
Department of Environmental
Health Guidelines.)

If the Co-Permittee requires pools
to be plumbed to the sanitary
sewer, place a note on the plans
and state in the narrative that this
connection will be made according
to local requirements.

U See applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and
Garden Fountain® at: hup://

www.rcwatershed.org/about/materials-
library /#1450469201433-f5{358c9-6008

F. Food service

X

U For restaurants, grocery stores, and
other food service operations, show
location (indoors or in a covered
area outdoors) of a floor sink or
other area for cleaning floor mats,
containers, and equipment.

U On the drawing, show a note that
this drain will be connected to a
grease interceptor before

discharging to the sanitary sewer.

1 Describe the location and features
of the designated cleaning area.

U Describe the items to be cleaned in
this facility and how it has been
sized to insure that the largest
items can be accommodated.

U See the brochure, “The Food Service
Industry Best Management Practices
for: Restaurants, Grocery Stores,
Delicatessens and Bakeries” at hup://

www.rewatershed.org/about/materials-
library /#1450389926766-61e8af0b-53a9

Provide this brochure to new site
owners, lessees, and operators.

G. Refuse areas

v Show where site refuse and
recycled materials will be handled
and stored for pickup. See local
municipal requirements for sizes
and other details of refuse areas.

v If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent run-
on and show locations of berms to
prevent runoff from the area.

Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer,

State how site refuse will be
handled and provide supporting

detail to what is shown on plans.

State that signs will be posted on or
near dumpsters with the words “Do
not dump hazardous materials
here” or similar.

CASQA FACTSHEET
SD-32 Trash Storage
SC-34 Waster Handling

& Disposal

State how the following will be

implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post ‘“no hazardous
materials” signs. Inspect and pick up
litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at

www.cabmphandbooks.com

2018 SMR WQMP TEMPLATE

Implemented Refer to WQMP Site Plan in Appendix 1

Appendix 8 — Page 3 of 10

x Not Applicable To Site
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Refer to Appendix 10 for CASQA BMP Factsheets




Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WOMP
Table and Narrative

a4
Operational BMPs—Include in WQMP
Table and Narrative

a H. Industrial processes.

U Show process area.

U If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”

U See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

See the brochure “Industnal &
Commercial Facilities Best Management
Practices for: Industrial, Commercial

Facilities™ at; http:/ /www.rcwatershed.org/

about/materials-library/
#1450389926766-61e8af0b-53a9

L. Outdoor storage of

(See rows ] and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

equipment or materials.

I Show any outdoor storage areas,

including how materials will be
covered. Show how areas will be
graded and bermed to prevent run-
on or run-off from area.

Storage of non-hazardous liquids
shall be covered by a roof and for
drain to the sanitary sewer system,
and be contained by berms, dikes,
liners, or vaults.

I Storage of hazardous materials and
wastes must be in compliance with
the local hazardous materials
ordinance and a Hazardous
Materials Management Plan for the
site.

CASQA FACTSHEET
SD-32 Trash Storage

SD-33 Outdoor Storage
SC-43 Storage Maintenance

[ Include a detailed description of
materials to be stored, storage
areas, and structural features to
prevent pollutants from entering
storm drains.

‘Where appropriate, reference
documentation of compliance with
the requirements of Hazardous
Materials Programs for:

= Hazardous Waste Generation

® Hazardous Materials Release
Response and Inventory

= California Accidental Release
(CalARP)

= Aboveground Storage Tank

= Uniform Fire Code Article 80
Section 103(b) & (c) 1991

* Underground Storage Tank
www.cchealth.org/groups/hazmat/

U See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“QOutdoor Storage of Raw Materials ”
in the CASQA Stormwater Quality
Handbooks at

www.cabmphandbooks.com

2018 SMR WQMP TEMPLATE

Implemented Refer to WQMP Site Plan in Appendix 1

Appendix 8 — Page 4 of 10

X Not Applicable To Site

Refer to Appendix 10 for CASQA BMP Factsheets
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WOMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

x J. Vehicle and

Equipment Cleaning

Show on drawings as appropriate:

(1) Commercial /industrial facilities
having vehicle /equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).

(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.

(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, or a wastewater
reclamation system shall be
installed.

U If a car wash area is not provided,
describe any measures taken to
discourage on-site car washing and
explain how these will be enforced.

Describe operational measures to
implement the following (if
applicable):

‘Washwater from vehicle and
equipment washing operations shall
not be discharged to the storm drain
system. Refer to “Outdoor Cleaning
Activities and Professional Mobile
Service Providers” for many of the
Potential Sources of Runoff Pollutants
categories below. Brochure can be
found at: http://www.rcwatershed.org/

about/m aterials-library/
#1450389926766-6 1e8afOb-53a9

Car dealerships and similar may
rinse cars with water only,

Implemented Refer to WQMP Site Plan in Appendix 1

x Not Applicable To Site

2018 SMR WQMP TEMPLATE Appendix 8 —Page 5 of 10

Refer to Appendix 10 for CASQA BMP Factsheets
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WOMP
Table and Narrative

Operational BMPs—Include in WQMP

4

Table and Narrative

Repair and
Maintenance

x K. Vehicle/Equipment

Accommodate all vehicle

equipment repair and maintenance

indoors. Or designate an outdoor
work area and design the area to
prevent run-on and runoff of
stormwater.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel

fuel, radiator fluid, acid-containing

batteries or other hazardous
materials or hazardous wastes are
used or stored. Drains shall not be
installed within the secondary
containment areas.

Add a note on the plans that states
either (1) there are no floor drains,
or (2) floor drains are connected to
wastewater pretreatment systems
prior to discharge to the sanitary
sewer and an industrial waste
discharge permit will be obtained.

U State that no vehicle repair or
maintenance will be done outdoors,
or else describe the required
features of the outdoor work area.

U State that there are no floor drains
or if there are floor drains, note the
agency from which an industrial
waste discharge permit will be
obtained and that the design meets
that agency’s requirements.

U State that there are no tanks,
containers or sinks to be used for
parts cleaning or rinsing or, if there
are, note the agency from which an
industrial waste discharge permit
will be obtained and that the
design meets that agency’s
requirements.

In the Stormwater Control Plan, note
that all of the following restrictions
apply to use the site:

No person shall dispose of, nor permit
the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleaning into
storm drains.

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use or in an area of
secondary containment.

Refer to “Automotive Maintenance &
Car Care Best Management Practices
for Auto Body Shops, Auto Repair
Shops, Car Dealerships, Gas Stations

and Fleet Service Operations;
"Outdoor Cleaning Activities;" and
"Professional Mobile Service

Providers" for many of the Potential
Sources of  Runoff Pollutants.
Brochures can be found at: http://
www.rewatershed.org,/about/materials-
library/

#1450389926766-61e8af0b-5329

2018 SMR WQMP TEMPLATE

Appendix 8 — Page 6 of 10
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE

ON THE PROJECT SITE ... . THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 2 3 4q
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
x L. Fuel Dispensing U Fueling areas’ shall have O The property owner shall dry sweep
Areas impermeable floors (i.e., portland the fueling area routinely.
cement concrete or equivalent O  See the Fact Sheet SD-30, “Fueling

smooth impervious surface) that
are: a) graded at the minimum

Areas” in the CASQA Stormwater
Quality Handbooks at

slope necessary to prevent ponding; cabmphandbooks.com
www, p X

and b) separated from the rest of
the site by a grade break that

prevents run-on of stormwater to
the maximum extent practicable.

1 Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing area'.] The canopy [or
cover] shall not drain onto the
fueling area.

Implemented Refer to WQMP Site Plan in Appendix 1
x Not Applicable To Site

Refer to Appendix 10 for CASQA BMP Factsheets

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus a
minimum of one foot, whichever is greater.

2018 SMR WQMP TEMPLATE Appendix 8 —Page 7 of 10
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

Permanent Controls—List in WOMP
Table and Narrative

3

a4
Operational BMPs—Include in WQMP
Table and Narrative

x M. Loading Docks

Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and /or
graded to minimize run-on to and
runoff from the loading area. Roof
downspouts shall be positioned to
direct stormwater away from the
loading area. Water from loading
dock areas shall be drained to the
sanitary sewer, or diverted and
collected for ultimate discharge to
the sanitary sewer.

Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods

of operation.

Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.

1 Move loaded and unloaded items

U See Fact Sheet SC-30, “Outdoor

indoors as soon as possible.

Loading and Unloading,” in the
CASQA Stormwater Quality
Handbooks at

www.cabmphandbooks.com

Implemented Refer to WQMP Site Plan in Appendix 1

X Not Applicable To Site

Refer to Appendix 10 for CASQA BMP Factsheets

2018 SMR WQMP TEMPLATE

Appendix 8 — Page 8 of 10
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WOMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

N. Fire Sprinkler Test

Runoff Pollutants
x Water

a

Provide a means to drain fire
sprinkler test water to the sanitary
sewer.

a

See the note in Fact Sheet SC-41,
“Building and Grounds Maintenance,”
in the CASQA Stormwater Quality
Handbooks at

www .cabmphandbooks.com

1]

0. Miscellaneous Drain
or Wash Water or Other
Sources

Boiler drain lines
Condensate drain lines
Rooftop equipment
Drainage sumps

Roofing, gutters, and

trim.

Other sources

x U0 UD U

CASQA FACTSHEET

SC-11 Spill Prevention
SD-11 Roof Runoff Controls

Boiler drain lines shall be directly
or indirectly connected to the
sanitary sewer system and may not
discharge to the storm drain
system.

Condensate drain lines may
discharge to landscaped areas if the
flow is small enough that runoff will
not occur. Condensate drain lines
may not discharge to the storm
drain system.

Rooftop equipment with potential
to produce pollutants shall be
roofed and/or have secondary
containment.

Any drainage sumps on-site shall
feature a sediment sump to reduce
the quantity of sediment in pumped
water.

Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may
leach into runoff.

Include controls for other sources
as specified by local reviewer.

2018 SMR WQMP TEMPLATE

Implemented Refer to WQMP Site Plan in Appendix 1

Appendix 8 — Page 9 of 10

x Not Applicable To Site

Refer to Appendix 10 for CASQA BMP Factsheets
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Appendix 8
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... .. THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP
Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative
P. Plazas, sidewalks, CASQA FACTSHEET Sweep plazas, sidewalks, and parking
and parking lots. SC-41 Grounds Maintenance lots regularly to prevent accumulation
. . of litter and debris. Collect debris from
SC-43 Parklng Maintenance pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain.

Implemented Refer to WQMP Site Plan in Appendix 1
K Not Applicable To Site

Refer to Appendix 10 for CASQA BMP Factsheets

2018 SMR WQMP TEMPLATE Appendix 8 — Page 10 of 10
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Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms

For the Final WQMP the following information shall be provided:

1. Maintenance Plan per Section 5.3.5 of the WQMP Guidance Document. County will regularly

inspect BMPs, so BMPs without access (e.g. backyards, etc) will be rejected. Due to liability, the

County does not allow for overlapping private maintenance in the public right-of-way.

2. For all projects, include one wet-signed and notarized hardcopy of the BMP Maintenance

agreement. Please note, references to Exhibit A and B on Page 1can be struck out if the entire

parcel is mentioned in the “Legal Description” on Page 1 of the agreement. Otherwise see below

for Exhibit A and B standards. For BMP agreement, ensure that the name on the agreement

matches throughout and the notary sheet, Notary shall be the latest California format, the date

of the agreement is the date of the notary, all text does not exceed the margins, then the

County will sign, attest & record

3. For Tracts, contact County EDA regarding maintenance determinations/formations. Include a
completed Exhibit B.9 - WQMP O&M Cost Sheet.xlsx that is signed by both the preparer (to
ensure quantities are correct) and the owner (to understand the maintenance obligations in

perpetuity) & an Approved Maintenance Exhibit from EDA.

4. For Tracts or any project , written documentation from the maintenance entity that they are

willing to maintain (e.g. CFD, CSA, L&LMD, etc.)

BMP EXHIBIT “A” STANDARDS

1. Use the legal description of the parcel as shown on the
tentative exhibit. If not available, use the one in the most
current title report.

2. As a backup, if the project is a map the description of the
future lot may be included for reference

BMP EXHIBIT “B” STANDARDS

. 0.12” minimum lettering

. Sheet size must be 8.5” x 11”

. Show Street names, north arrow

. Indicate point of flow exit into street if basin system fails
. Indicate Q100 of flow exit into street

. Indicate direction of flow exit into street

. Indicate by notation and/or show nearest downstream
drainage facility (catch basin, culvert, riser, etc)

8. Show “Exhibit A”, IP and project number (TR, PM, PUP,
PP etc)

9. Title block, signature block, engineer seals, USA note is
not necessary on Exhibit

10. Show scale used for drawing, provide 4” graphic scale

NO O WN-=-

MAINTENANCE EXHIBIT “B” STANDARDS
1. 0.12” minimum lettering

2. Sheet size must be 8.5” x 11”
3. Show street names, north arrow

4. Show “Exhibit A”, IP and project number (TR, PM, PUP,
PP etc)

5. Title block, signature block, engineer seals, USA note is
not necessary on Exhibit

6. Show scale used for drawing, provide 4” graphic scale
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BMP EXHIBIT B EXAMPLE
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Recorded at the request of:
COUNTY OF RIVERSIDE
TRANSPORTATION DEPARTMENT

THIS INSTRUMENT IS FOR THE BENEFIT
OF THE COUNTY OF RIVERSIDE AND
ENTITLED TO BE RECORDED WITHOUT
FEE.(GOV. CODE 6103)

RETURN TO:
RIVERSIDE COUNTY TRANSPORTATION
DEPARTMENT. STOP NO. 1080

4080 LEMON STREET
RIVERSIDE, CA 92501
COVENANT AND AGREEMENT REGARDING WATER QUALITY
MANAGEMENT PLAN BMP, CONSENT TO INSPECT, MAINTENANCE AND

INDEMNIFICATION
APN: PROJECT No. IP No.
OWNER(S):
PROPERTY ADDRESS:
LEGAL DESCRIPTION:

THIS AGREEMENT i1s made and entered into in Riverside County, California,
this day of Year ., by and between ,
(hereinafter referred to as "Covenantor" or “Owner”) and the COUNTY OF RIVERSIDE via
its Department of Transportation, a political subdivision of the State of California
(hereinafter referred to as "County").

RECITALS

WHEREAS, the Covenantor owns real property ("Property”) in the County of Riverside,
State of California, more specifically described in Exhibit “A” and depicted in Exhibit "B",
each of these exhibits is attached, and incorporated herein by this reference;

WHEREAS, the County is the owner of interests in that certain real property within the
unincorporated area of the County of Riverside, State of California, containing storm drains,
pipelines, and related appurtenances constituting the County’s municipal separate storm
sewer system (the County’s “MS4”),
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WHEREAS, Covenantor intends to develop, improve, and/or use the Property 1s such a way
that approval by the County for such development, improvement, and/or use is required
pursuant to applicable laws;

WHEREAS, As a condition for said approval by the County, County required Covenantor,
and Covenantor desires to, restrict the use of the Property according to the conditions,
covenants, equitable servitudes, and restrictions contained herein for the express benefit of
the County’s MS4, which include requirements that the Property incorporate post
construction on-site stormwater quality control measures;

WHEREAS, the Covenantor/Owner has chosen to install one or more ,
hereinafter referred to as "Device", as the on-site control measure to minimize pollutants in
urban runoff;

WHEREAS, said Device has been installed in accordance with plans and specifications
accepted by the County;

WHEREAS, said Device, with installation on private property and draining only private
property, 1s a private facility with all maintenance or replacement, therefore, the sole
responsibility of the Covenantor/Owner in accordance with the terms of this Agreement;

WHEREAS, the Covenantor/Owner is aware that periodic and continuous maintenance,
including, but not necessarily limited to, filter material replacement and sediment removal, is
required to assure peak performance of Device and that, furthermore, such maintenance
activity will require compliance with all Local, State, or Federal laws and regulations,
including those pertaining; to confined space and waste disposal methods, in effect at the
time such maintenance occurs;

NOW THEREFORE, incorporating the foregoing Recitals and in consideration of the
covenants and conditions contained herein, and for other good and valuable
consideration, the receipt and sufficiency of which is hereby acknowledged, and expressly
for the benefit of, and to bind, their sucessors in interest, the parties hereto agree as follows:

1. Covenantor/Owner hereby provides the County or County's designee complete access
to the Device and its immediate vicinity and such access onto the property to permit access to
the devise at any time, upon twenty-four ¢24) hour advance notice in writing, of any duration
for the purpose of inspection, sampling and testing of the Device. County shall make every
effort at all times to minimize or avoid interference with Ownet's use of the Property.

2. Covenantor/Owner shall use its best efforts diligently to maintain the Device in a
manner assuring peak performance at all times. All reasonable precautions shall be exercised
by Owner and Owner's representative or contractor in the removal and extraction of
material(s) from the Device and the ultimate disposal of the material(s) in a manner
consistent with all relevant laws and regulations in effect at the time. As may be requested
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from time to time by the County / Regional Water Quality Control Board (RWQCB), the
Owner shall provide the RWQCB with documentation identifying the material(s) removed,
the quantity, and disposal destination.

3. In the event Covenantor/Owner, or its successors or assigns, fails to accomplish the
necessary maintenance contemplated by this Agreement, within five (5) days of being given
written notice by the County, the County is hereby authorized to cause any maintenance
necessary to be done and charge the entire cost and expense to the Owner or Owner's
successors or assigns, including administrative costs and interest thereon at the maximum
rate authorized by the Civil Code from the date of notice of expense until paid in full.

4. The County may require the Covenantor/Owner to post security in a form and for a
time period satisfactory to the County to guarantee the performance of the obligations stated
herein. Should the Owner fail to perform the obligations under this Agreement, the County
may, in the case of a cash deposit, certificate of deposit or letter of credit, act for the Owner
using the proceeds from it, or in the case of a surety bond, require the sureties to perform the
obligations of the Agreement.

5. The County may, but shall not be obligated to, enforce this Agreement by a
proceeding at law or in equity agamnst any person or persons violating or attempting to
violate any condition, covenant, equitable servitude, or restriction provided for herein, either
to restrain such violation or to recover damages.

6. This Agreement constitutes the entire agreement and understanding between the
parties with respect to the subject matter of this Agreement and supersedes all prior or
contemporaneous agreements and understandings with respect to the subject matter hereof,
whether oral or written.

7. If any part of this Agreement is declared by a final decision of a court of competent
jurisdiction to be invalid for any reason, such shall not affect the validity of the rest of the
Agreement. The other parts of this Agreement shall remain in effect as if this Agreement
had been executed without the invalid parts(s). The parties declare that they intend and
desire that the remaining parts of this Agreement continue to be effective without any part(s)
that have been declared invalid.

8. This Agreement may be executed in counterparts, each of which so executed shall,
irrespective of the date of its execution and delivery, be deemed an orginal, and all such
counterparts together shall constitute one and the same instrument.

9. This Agreement shall be recorded in the Office of the Recorder of Riverside County,
California and shall constitute notice to all successors and assigns of the title to said Property

of the obligation herein set forth.

10. In the event of legal action occasioned by any default or action of the
Covenantor/Owner, or its successors or assigns, then the Covenantor/Owner and its
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successors or assigns agree(s) to pay all costs mcurred by the County 1n enforcing the terms
of this Agreement, including reasonable attorney's fees and costs, and that the same shall
become a part of the lien against said Property.

11.  Covenantor/Owner agrees to indemnify, defend, and hold harmless the County, its
elected officers, employees, agents, and contractors from and against any and all liability,
expense, including costs and reasonable legal fees, and claims of damage of any nature
whatsoever including, but not limited to, death, bodily injury, personal injury, or property
damage arising from or connected with the County inspection of the Property except where
such liability, expense, or claim for damage results from the sole negligence or willful
misconduct of the County.

12.  Itis the intent of the parties hereto that burdens and benefits herein undertaken shall
constitute covenants that run with said Property and constitute a lien thereon against.

13.  The obligations herein undertaken shall be binding upon the heirs, successors,
executors, administrators and assigns of the parties hereto and any other present or future
interest holders or estate holders in the property. The term "Owner” shall include not only the
present Owner, but also its heirs, successors in interest and in title to the property, executors,
administrators, and assigns. Owner shall notify any successor to title of all or part of the
Property about the existence of this Agreement. Owner shall provide such notice prior to
such successor obtaining an interest in all or part of the Property. Owner shall provide a copy
of such notice to the County at the same time such notice is provided to the successor.

14.  Time 1s of the essence in the performance of this Agreement.

T Tl Tl Thel T T Tl Tl Tl T Tl T Tl Tl Tl Tl Tl e
S e tma el el el el el el e el el el el tmel el el el
S e e e e el el e el el el Sl e el el el e e
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186. Any notice to a party required or called for in this Agreement shall be served in
person, or by deposit in the U.S. Mail, first class postage prepaid, to the address set forth
below. Notice(s) shall be deemed effective upon receipt, or seventy-two (72) hours after
deposit in the U.S. Mail, whichever is earlier. A party may change a notice address only by
providing written notice thereof to the other party.

COVENANTOR/OWNER NAME:

COUNTY:

Riverside County Department of Transportation
Attn: Transportation Director

4080 Lemon Street

Riverside, CA

COUNTY OF RIVERSIDE COVENANTOR/OWNER
TRANSPORTATION DEPARTMENT

Patricia Romo, P.E. Date Signature of Covenantor/Owner
Director of Transportation

(Print Name)

(Attest) Date (Print Title)

Attach Notary
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Appendix 10: Educational
Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information

For the Final WQMP, examples of material to provide in Appendix 10 may include but are not

limited to the following:

*  BMP Fact Sheets for proposed BMPs form Exhibit C: LID BMP Design Handbook of the

SMR WQMP,
* Source control information and training material for site owners and operators,

* O&M training material,
e Other educational/training material related to site drainage and BMPs.

82



— “:I-Li#ﬂn——u.x.!u!ﬂ-o
..ﬂ:cvw ) ..:. a : Bw.i.isiﬁuF:-_-.E:_gii.._

SNIVY LI RIEM §

HLIVAL NVEITO Sy~
40 WVAR TN L

sdu/aod-edammm
1oyemusols/sapdu/aoS-edammm
JIS|A 1O

SN"BO apISiaAl’00@sepdudy pooy :|lew-3
G6GG2-905-008-1 ‘@38l [0l ||eD

e 10GZ6 VO ‘SpISIenty 18e.S 19EN S661 &
3 .H..... e : JoLISI( [0/UOD POOI AUNOD BpISIonY r_

NIV NHOLS 3HL NI NIVY ATNO



I21em BUNULP

Buipiaold pue ‘Bulysl] ‘BUTLIWIMS JOJ 3SN M S3IPOgIalem syl
Ia1em BupjuLIp aseaIdul 01Ul Pa1BSIUN PIBIRYISIP ST WSISAS 1aMmas ULIOIS B SI91US
pue yijeay uewiny 1o94je 18U) BUNIAUY 1918M [BISEOD IO 'PUB[IOM UDAI 'WEDNS 'SYE[ B
IR "CET L S, BT 01 A[3021p JO WS1SAS Jomas WIOIS B OJUl MOjj pue sjuenjjod |

Ja1em BuUBULp S103je s :
59 SSEAIIOTS BETVIAS 19410 pue ‘Uip ‘S[ednusyd ‘sugsp dn yoid ued 1sjemunols |

'S1S0D Jusleal)

I31em pa1n|jod Bunisasul O Ysy||oys pue ysiy

Paseas|p BUlIea WO4J (P JO YDIS awodaq ued s|doad pue s|euriue pueT

"3]1] oizenbe uosiod Ued spinjj 0INE I3YI0 pue ‘10 010U PIsh ‘STUIA[OS
‘ured ‘sapIdsad 'SSpIdIIDasUl SN[ SI1SEM SNOPIRZRY P[OYSSNOH ¢

"SpiIq pue ‘saiIng ‘ysy ‘syonp ayy 311 ouenbe sjgesip
10 '91820JJNS '9OYD UBD S2IpOogialem OUl paysem—siing 3131a.1e31o
pue ‘s9[110q ‘sgull yoed-xis ‘s§eq onsejd—sugag ¢

‘Aressanau
SaINSO[D Yyokaq Jupjew Ualjo ‘splezey
- yljesy 21eald pue sease FUIWWIMS OUl
.o gsem ued suagoyled I9Ylo pue ru31Deg

"S[OAD] UDBAXO PAAJOSSID

MO YN J21EM UT 1SIXS 1,UED SWS[UedIo

onenbe ISYlo pue ysiq Ia1em syl

wolJ Us3AXo saaowal Jeyl ssao01d e Ul

250dWodap pue WoIl0g 3yl 03 YUIs 4311

‘31p 9ES[e Uayp, 'SWoo|q SesTe
9SNMED UBD SIUSIINU SSIOXF ¢

siyelqgey ouenbe A01ssp

ued 0s[e JUSUNPSS MOI3 ‘PUNOId ay3 ojul Supeos Ajjeinjeu

01 siue(d openbe 1oj s[qissodu WOl I91emuliols Juasald s19311s pue
10 3NoyIp I Sxew pue ‘SY[EMIPIS ‘SAEMBALD %[ SaoeJNS snoladw|

Bia Pl Phel> B SUSUIPeS "PUNOIB 31 JSAO SMOJ] 1[SWMOUS JO UIel Wol)
o|doad pue ‘sjewiue uolzendpald usym SIdd0 Journu 1alemuliols

"ysy ‘siueld UO S103J]° IsIBApE AUBWL
3ABY UED JJOUNJ I318MULIOIS PRIN[[od




= FIPE— s [t

"S19[103 JO SHUIS Ul 31sEM "s109loid Buidedspuel ul pasn

5 ; . 5 snopJezey pjoyasnoy Bulsq yonw Jo UIp jo s9id 19A0)) «
'S19311$ pUe SARMBALIP SSOIDE SMOJ} 3 se dn sy 'S3IpOgIalem 0 asodsIp 1. uo .

J91emuLIOls sjueInjiod oy desl Asy ‘sweans [D0] O3UI >ﬂmmu:w>o : A Surealls Jo sueip Wiols
10 shempeol Buoe paiead sjueld 1o sseid AR pue ulelp oIS oyl ‘(s1eah G 03 01Ul 11 d2ams 10 193135 U1 Ui 1 AR
10 seaie a1 sduis 191)14—sd1S 193[14 paILIaBap OlUl Ysem O} SIUSUINU pue g fuans) Aressadau se yuel 1,u0Q "935BM pied Yo[nu IO 3s0duo) e

BUSIOEQ [NjWIRY BUIMOE 1nok dwnd pue s1esA ¢ -3|qissod
‘SUIRIP WICIS O3U! UBY] Aq s y3jeay diqnd K eyt T APV, JOASUBLM SPOYIaUI [011U0d 153d
J3y1el SBalE 953Lf) O3U $9SE2IDUI pUNOIZ 31 UO SUIAIUO [EIUSWLOIALS J3Jes 10 Yo[nl IUESI0 387 SIUNOWE
P31=Ap 9q Ued seale a1sem 1ad Buiaea] ‘poyiawl pue swa|goid 5_.8: POPUSWIWOD3S 3Y) Ul S[EDIWYD 3S3Y3
paned 1o seare doyjoor [esodsip 1s3q ay3 SI 21sem a1qnd asned ued susdoyieq asn ‘Alessadau SI asn uaym AjBupeds
woJj uley ‘puncid 12d Buiysn({ Apsdoud : ot s s s1az1j1112] pue sapinsad 3s(] ¢
U3 03ur yeos pue 11 jO 9sodsip pue a3sem DPaBIBUDSIP PUE 151BMULIOIS AQ ,
) ay1 dn yoid 01 Jaquiawai : 19pfunds
193][0 0} Iajemules Hi GN YAl 91 eg dn peyord aq ued 1.y (SasniiA
e il . : e JO peaISul 9SOY JME0S B SuIsn
10} seoe[d jeinieu spiaosd ued siueld SAfIeU Ylim 1 pue eua12eq) susdoyied SRR Ty el SR
pajued seare paudissp Bupifem USUM o puUe SIUSUINU a5e3[31 SWalSAS PISUOD Lme| Hed e
A —snems. Ay "SI91BM [BD0] UI ondes  gyeans o] 111RW SIURSIO PUB SIUSLINU
ue suapien uiey [ 1o - fEA ; L . P ALORY
P s SJUSLIINU SSSIXS patEUE 2INQLIIUOD PUB SUlRIP WLIO3S OIUI
. PUR BLIS1OEq Ajood =  ysSem Ued S3Aed)|
Lo 1529 posn o4 ves e RIS S pussuriel R pue sBuiddp
8y, “siauteIuod jooId AR S swayshs Emc_ .meumwmm
-o3nbsour ut sdoyoos 21sPM 13 mdas anjjod pue o
WOl 1a1emuel 193[0D ysem suapies pue
uED NOj—S|asieg uiey sume| 03 paidde
‘JJouns J21emuols Buisealdap 3 SuOREDO] SulA>2) mhmmw_ﬂwwwhmwmwwmw
“YBNOIY] 3BOS O1 1PWMOUS PUE U[R1 MO|[B SWISAS 40 Jje-Gaip PRISUGEI] T8 SRUSTRYg pue .
JusWaAed 3[qeswIsd Io1em pajuemun LSAID R e i e R O U aADI UMDT]
01 SUIRIP WIIDIS UO A[3L S3DBJINS 3S3Y1 pe3isuy] ‘punoid
‘PUNOIG 3Y3 OIUT JEOS O) Jalem MO[[e 3,uop Jjeydse 33 01Ul S21BJI[IJUl J21BM 2] OS pieh INOA
PUE 31910U0D [eUOIIPRI[-—1UIWIAE ] 3|qeaullad U0 18D INOA YySem 1O 191emalSem SJ1 S9|2Ad31 *prop wa0)y op 40 g&m ) Ao ] \SEQ‘.N §Q

10 $1831] JBY] YSem 1ed (pIDI2WWOD B 33 ¢ . ,

?&SE N@%ﬁq Apogiaiem e o Yy op A0 pro j1o vjom pam pwg  ipaspor

. Apdaurp s|euatew ayy Suidwnp HSNE‘ §§m YpIIIIT) 0 YT JRITIHIY) WD

Se 1JNSal aules ) sey surelp .
WIO1S 01Ul SPIN[} SAIIOWOINE v/ m\\m s ¥ o \&s&n% @S&Sm\ v %%&Q
Suidwng - 1915AS Jamas WIO1S = — :
S YB10U4Y3 SIUBUIWEIUOD
£ 1210 pue £)usdISIIP puss ued

1 swoy e sued oine uiseaIdap
PpUe I8 INOA Julysem

. \wﬁcé\s \Wﬁﬁm a@nwﬁﬂw@é

Panaa 39 gpm THrowp @) Dniam \pripod o)
SrEL WOm IORp P)Y N SLayuom v a_md;
vouysg T pdovd bnbnrg o) yoyprar 1w

= e e Tl Y ST =

PV

i 24p3 oy




'$107e18d3S J91EM/|I0 UlRIUIRW PUE [[EISU] 'SBale PaJes|d JO UOII1eIaFaAal 9padxT ¢

S9IPOQIaIRM |BDO| 01Ul PaysSem
8uisq Wolj Sa31eydSIp 1910 pue ‘ses 1o
JUaAsId O1 S3[DIY3A 199} ulejulew Aadold e

Swiealls 0] sedueyd
1ed1sAyd pue UCISOIS SZIWIUIL ASY) 18Y) OS SBUISSOLD UIE3ITS 10NIISUO)) ¢

JO0J} 152J0] Y3 3UIQINISIP PIOAR PUB SBUISSOUD WBSI}S SZIWIUIL

i i 01 SPEOI SS3008 YONI1 PUER 'Se3Ie PIRA ‘S|Iel] PINS UBISap pue uejd ¢

|nds 10j seanijioe] 1jollal 10 udisap
pue SUOI1B1S SUTaN ISAO ISAOD 3PIAOCI] "9DURQINISIP [10s aziwiuiw eyl juswdmba pue spoylow Burgsol as() ¢

‘sjeusleWw dnuesd jo ssodsip "$1S00 JOMO[ pUB UOISOIa Juaiald 03 Suruueld 1ssareysid 10npuod) ¢

Ajiadoud pue Ajaierpawull sjids dn uesp) «
uoneusWIpPas

T91eMUIOTs Aq dn paxoid aq ued 1ey) spinj | pue UOISOIS UL 3 nsal ued suoljelado 5UBF0] pageuew Apradoidul]
[njuwley 12410 pue ‘10 ‘[an) yes[ ued paiedal |
9Qq 01 3unem sIeD) ‘SUleIp ULIOIS OlUl paysem |
aq 01 ¢[jids moj[e suOI1e1S BU([an) paisAodUn
, ‘uonnjjod aziwiuiw pue ASUow SABS O} SUOIIDNIISUL
(29[ 01 Buip4odde sapIdnsad pue siazi[1ud) Ajlddy o

'Spol} Ul UOIS043 [10S Juaaald 03 Bu(zeid |ewlue 312]0y ¢
sAemusiem 3uole seale ueuedl 31R1933A ¢

‘ue|d JusUISSeuRW JUSLINU B UM SDUBPIOIDE
U] pue $a1pogsatem wolj Aeme sinuew Aldde pue 2101S ¢

‘S3[POQlaleMm WOIJ Aeme 22IN0S JS1eM & WaY3
aplA0Id pue SYUBQUIBRIIS WOL) ABME YD0ISIAN oy o

“10BIUOD URWINY JOJ 3jesun wayl dupew ‘eusldeq Yim sAemislem 31eUleluod ued SWesils
Ul YDOISIAIT "SWOO[q SEB|B SAIIONIISIP OF Pea| pue s[ewiue dienbe uosiod ued sapidiisad
pUE S13Z{[[}13) SS30XJ "SAPOQIIIBM [ED0] 03 JUSUWIIPIS JO SJUNOWE SAISSIIXS SINGLIUOD

0s]e ued sainised pazeidJaaQ "UOISOIS O] PE3] UBD SYURQUWIRSIIS UO UOIIBISSIA JO ¥oeT

"3[qIssod sk UoOoS Sse sedle dIeq YN pue
paas pue ‘s1os(old UONONIISUOD Bulnp Seale JUBWIUOIAUD B3 Burwuey woij s[jids
PaGINISID FUIZIWIUIW AQ UOISOIS [10S TUSAI ¢ daoy 01 Aem 1539 a3 mouy ||, AL
wesl dnues|d 21sem Snoplezey

swiojsules 123je AJjerdadsa, 1820] 83 01 [|Ids |EdjWaYD Aue LOddy «

‘wayl urelutew Apladoid pue Sjo1IU0D UOISOIS!

pue JUSWIPSS 12YJO PUE 12A0D SAI1EISBIA Sye3| ploAe 03 uea|d> way) dosy pue
'SE2.E |eAOWIS] PNW S[DIYIA ‘SIDUS]J 1[IS [[BISU]| sis1sduinp pue 38e101S aseai3 19A0)) +
w f

_E_mco:usbmcouo::ommoavwmoaxm” .mc_m:o:coumvc:ogmz_m_umamm
10 PagINISIP W01 ABME IS1EMUWIOLS USAIC! ¢ 7 's10] gunyted pue SABMIALID 'Sy [emapIs
] wo4j SIQap pue Ja1| dn dsams ¢

- JOL0AUUN0)) \

S3IPOgialem [ED0[ OIUl paiisodsp

pue 191emuiols Aq dn payold aq ued 18U} salpoglotem

SpINj [NjuLiey Jaylo pue ‘1o '[an] yeaf ued mw_uEW> [BD0] JD1UD A[[ENIUIAS pUE
UOIIONIISUOD) “WISISAS 191eMUWI0IS 84l 01Ul pallied W31SAS Jomas ULIOIS 9] OlUl paysem
5Q 01 $1Qg3p PUB JUSWIPSS JO STUNOWE JAISSIIXD 3q ued seale paaed pue s30| duped

asned ued pauleluleul 1 uale jeyl sjolluod uoisory Ul 123|]02 1eyl sugap pue ‘[1o ‘Miqg




‘BINUDOJ BINYDOIG S L1 PRRnOId UBNBULIO)H A1)

Y q e - 0] @010 4 HSE| APENE) ISIBAR WLOTS “UONEINOSSY SHIOA

iy} Ul paquosap sauobeled (esanas dy) Jo auo ojul s|e) suonesado 10 saniioe; Lsnw NG UEIUBRUY YT PUE PIE0E 1OIILO7) ANIENT) SB1EAR
jo adA) auj I huled |essBus) JBIEA WIOIS SBIIANDY [BLISNPU| 8y} Jepun abeiaaod A =/ alelg o) seBpamainpe AneieiB Aunon oprsipany

ulelqo jsnl suonesado bBuunioejnuew pue SaNjIoB) [BUISNPUl UIENSDY ‘|eiauab
ul (800DMY) spaeog [onuo) AlenD Jajem [euoiBay (6) aulu sy pue (§OMMS)
pieog |0)U0D S32IN0S3Y JojepA B1BlS 8y) Aq panss! aie sjuad SIAJN ‘enojiied
uj "weiboid yuad §3A4N au) Japun sabieyosip Jajemwiioss [euysnpul Bunenbel
10} Miomsiiely e ysiqelse 0} PBpuswWeE Sem Iy JBJEA UBs|D |Blepa4 ay) "/86| u)

IJBA\UBI[ )
JOJB A\ ULIO)S [we

LLLL 456 (506)
122 senanIe uoljuaaaxd uonjed KL uo

(3dN) woysAs wopeun3 abieyos

- .1 E UGHBWLIOHLI UIRIQO O} JO SRUNYDOA [BUOIHIPRPE 130 0]

- GSGZ-905-008-1 INIV¥( WHOLS
039907 V HO SNIdWNQ TVOITT| LN04IY O

108} 3y) Jaye, dn Buuesd uey; 'Apsoo JAVS-99€-008-1  :NOLLVWMOIN| ONITOADIY
363| pue 1aISEE YONW S ) 8cus uannjod §50S-85€ (606) TVSOJSIQ ILSVM SNOCNUVZVH
is)EmuLIols juaaaid o) si swesboid §505-85¢ (606 LYIN-ZVH

‘ADNIOY ISNDLSIY TS
esay} jo siseydwa ay] ‘sAemisjem Ino

€] safieyasip Ja)emwio}s pain|jiod asnpal
0} paysige;se usaq aaey swelbosd T
[ED0| puB ‘ajEls ‘|eiapa) ‘Ynsal e sy (N 09226 ¥O 'Wesag Wisy

| N
‘peseasaul sey Ajjenb Jsjem j08j0id o) H = 004 _m_m "40 Bunem paiq 022-€2
- I
pasU au} JO SSAUIBME ‘SIBSA JUBDAJ Ul 1 _“ i (2) uoiiay uiseg Janny opeI0IDD
LLLR
oo Z562-L9v (619)
‘soxye| | veLes v "oBaig ueg
‘ ¥ @IS "PAIG BSAWN UOWBIBID) L/ /6
pUB SI8Al ‘SLIBBIIS |BO0] INO O} = 0 3 . (6) uoiBay obaIg UES
Anosup moy Asy) - jueid Juswess) e €
B 0] P8)oauLiod JoU ale Sujelp mmmm.ammmw %..ww_mmmmm@
uLojs ‘siames fuiejiues ayijun — N0 ‘8IS ‘1981 VIeW /€ /¢
~Jamo) ewsoped
"sAemugiem ino oy Apdalip sjuejnjjod _..- G LIWNE (1) ucibay euy ees
e
@Etoaw:mh 40 Uoouny papusjuiun ﬁ . Q (800MH) pieoq jo;ju0) ANEND Ja1eM (12U Doy
8U) saAI3s Os|e | 'Juaieal) Jojem ] < q Qmmz INGA 18 4O jn0B BO QIIMS MMM J0 GpLL-2GY (9LE)
R (ADHMS) PABOR |0)U07) SBVINDEBY 18|EM BIRIG
Joj apiaoid JoU SB0P LWSISAS UIRIp WICIS BY) B9UIS 'S}88JIS WL ABME JBjEMUIE 19V 4N0
ssa0xa BuiAiieo Aq Buipooy Juanesd diay o) paubisap si Wa)sAs ulesp Wioys ay L it & \» 1OBIIO0S JULBJ JIEAN WLOIS
"SuleIp Wiols pue siemas Aumues - swe)sAs abeurelp om) sey Alunod apisiaaly u [BHISNPUY] [BJBUDS BUYI U0 UONBULIOJLI BI0W JO

mouy pinoys noA el =« uajijj | NOA aig




‘suojeb o’ L Jo sseaxe ul ablayasip jo uoyub s g L § smd uoysjoin 18d Aeped 000’0 L3 01 dn ‘pue ‘ebeisnod
nuned wiego o) Bujie) 104 000'SS JO BUY WNWIHW © ;eoUeCWO02-uoy J0) Seyjeusd jueoyubiis aie Biey] ONINYYM

("o18 ‘sI0jRIBdaS JBjem/po 'SuIseq
bumas ‘6°a) joujuod suneaYy Jo SaAKOURD SWIeq
JO uonBjjBIS Btf) SE YINS SUCHBIIDOW [BN|INIIS
apnpul ABl SHING  AfeuomppYy  ddueudjuiBu
annusaaud pue Bunnen yeis ‘buidssyasnoy
poalb se yans SPOIaw RININNS-uoY ‘sduns
opmou Aeus sqg abieyosip i3jpm wiols 8
JU JuauUnd Juepod aly) anpals v} Pasn ANoIUIE 1o

8INOS J9)BM
885 9y ojut »orq pobieyssp ase siBjem eas el
SUOUM LONBAHU JBIeM ©BS pur 'abeureip Bultooy
JO UOIEPUNY) 'Jejem purraub peojelnuguos-uau
'sBuids ‘Buueiem ededspue; ‘abewiesp uonebi
‘slesuspuuy Josseudurod pue ‘Buuonpuod ue
‘wonesebuyas Bupnouw Sa)ESUBPUOS sleydsow]e
Jojem ujejunoy Bupyuup SwajsAs isjem
ajgejod jo buyse) 10 ‘BIUBLSIUIBL 'UOIjEIBdO Y}
0} pajrias so18m sjgeiod Bupnyauy "S8N0S Jajem
ayqaod Bunsny JueIpAY auy Juusd |BJ8U8D)
aly) Aq pazioyine ale sebieyosip 11em LLo)s-uoL
Bumoyjior 3y J9)BM WLIOIS jO Ajanju8 pesodiuod
Jou ) Jey) We)sAs wesp uums 8 o] ebleyosip

jepwgns |ON (euiBuo InoA passedoid pieog
a1mS ay| BlEP Ay Yim spiowmad AlyBnau pinoys sBuiug asay ) ‘Buypg 98] |BNUUE L@ 8AIBI8) OS(E |{IM NOA ('ON
QIaM) Jequinu uoyesyjuapl abieyosip aysem e Aoy snok ubisse v pue |ON Inof jo ydiaoas BuiBpaimouyde
JaNe| B NOA puss Jm MEOR BIEIS Al 'JON Bw Jugns noA saug uonriado buwwiBaq o) Joud sAep (af) Aui
JON L& Wgns 1Snw seiliioed “gDHAMS 31 o) (00S$ 0 05Z4) ee} eleninidde ay) pue dew a)is ‘L) (ION)
Uil Jo 8@2joN peleidwol B NWwans  (GDHANS) PJeog [0iu07) $20INAs3Y J31BAA A1BIS SU) IO 3INYInuq SiL)) JO
¥oBG 8Y] UC Pa|s|| pieog [oljuo) Aleng) B1ep euciBay |eoo) inok wauy sbexoed uonesdde Jiuuad e uBjqo

LIS [eioURs) JO)BAA UWLIO)S SBINANIOY [elysnpu|
8y} 4epun ebesancd ueIqo | op MOH

Apanau ssavosd ‘snbnpe) e - -t s JIWE Y Aue -5 allieyss|qg 4938 4 WIOJS-UON ¥

wieiBo.id Buuajuow sy
JO S|NSa4 ALY SAPNIOU 1BY1 Wodal jenuue e ‘| Anf AJaas ‘pieog euoiBay sy) 0) jugns jsnw Ajoey sy p

B|LIOH|ED JO RIS
oyl Aq payiuad si 1By AIoje10ge] B AQ palanpuoD 8q SISA[RUR ay) jey)] sannbel juisd [esued ey Ajaioe
|RUISNPW Yim pajeinosse safueyssip Jajam wuo)s s Aoy ay Jo ssjdwes Bujioajiod pue Suoi¥AIesqo
ensia Buponpuos sapnioul By wesBosg Buuoluoy B Wwawsidw) pue dojessp jsnw Awpoej syy ‘g

WOOGPUE 83112814 Justuabeue 1Sag J3J8AA LIS BILLOJIBD 8l] PEjjed 82104 ysel Aliend)
JBJEAA WUOJS BILLOJIED 3Y) AQ pauedaid JUSWINIOP & WY SIGENBAE ST dddMS € Buuedasd ui adueping

pouns pajnjjod Jusaaid Jo ez 0) (S JNg) S3aNIBId
juswabeuey jsag Juawaidun pue dojeasp Jsnw ujesado AlIoB) 84} 'paluapt uasq asey sjueinjjod
|0 S32J10S BY] @UQ  18lemuLIO)s ) pesodxa oq Aeuw Jey) Sueinjjod jo §82IN0S AJUapt 1S dddMS
oyl (dadMS) UBlg UOHUBAALY UONN|DY 181EA WIOIS & jusws|dwi puR dojsAap |Snw Aoy ay| Z

safieyosip
yons 4oy puned aesedss e uiglqo Jo sebieudsip sslemwiols-uou Aue ajeuwuie 1snw Apoe) ayj L

ale uued ay) jo sjuswennbai oiseq ayy

£MULIdd [210USD JBIE/N WADHS SORIAGIY [BLASTPU]

_ —=
‘IBJEM WLIOJS O) pesodue aie ‘sall||ioe) jesodsip
Aeujyoew |BISNpYl o ‘sionpoid-Ag ‘s|euaiew 10 ‘ebeio)s ‘Juowieal) a15em snoprezeH L o
aisem ‘syonposd (euy 'sionposd  siejpatuleill
'SieUBL MBI ‘S3()IAIDE 10 wewdinbe Buypuey ‘'suoliesado Jusuness)
jRIUBIBW 31BYM SEAIR ABY |BY) Sall|oed - J0 '‘Buissanoud ‘uoyonpaid 'uanesoidxe seb pue o
pue suofiesado Buiiw aAlIBUI JO BAHDY L
‘sanjioej juawienl ebemag &=
‘Buuiede.
JousIp |00Yas e Aq pajgiado pue Bupjng jeog pue diys jEBW  EUINETIAS

S91)||Io.] BOURUAIBLLY SN |J0OYDS SapNaL Sy
‘suoneiedo Buoiep podie 1o ‘suonesado Bues|o
juawdinbe ‘sainoe; Buyan) ‘sdoys asuBUSUIBW
3|YOA 3ABY Jey) SanKIde) uonepodsuRl | [

TUONISNQUWIOD
Aq samod aujaaa 10) wieals ajesaual jey) sanoe)
‘sapoe) Bunesauab samod oujoeje wesls =

‘spumAsiun(
spgqowone pue ‘spied abeaips 'siawiejdal
Asaneq spieA deios ejaw Bupnoul ‘s(epeBw
jo Buyahoar 8} W paajoau senoedy -

‘iypuE| 8u) yiim pajeoosse abueyos|p
ou &) 213y} pue e “Wed ‘asunoo jjob e se yans
asn pue| BuiAIpA0 Mau B S| 8.BLJ} SSBUN (0jEBM
jBuiSnpLL AUB POAIS23J 2ABL JO 9AI284 1Y) sdwnp
uado pue sa))s uoned|dde pue| ‘sjjypue] L

paieonuqey 'sausnpul |Eew Aswud spnpoid
see|B pue Aeo ‘suols 'sjOonpaud pue vonanposd
1ayies) 'spnposd 1Bod pue wnejoned |(sponpad
jeaifojoiq pue jeonn@oBuLeyd BwWos 1deoxe)
s180npoid [EoIweyd ‘8| pieogiaded pue saded
‘dind {sjawgen usyopy poom (deoxa) sjonpoid
POOM puUR JBquIN| BB PBYISSe|D saNe L ]

‘uois|nwe jieydse
pue ‘Buissaip pue Buuw Bio 'Buissaooid pue
Buwiw eieuw ‘Sutijw (2o ‘uonesausb lamod
aujos|e wesis Buumoeynuew ejeydsoyd Bujuyss
wnejoyed ‘Buunognuew 132118} SI0|pa3y
:BuumpeinuBW |UBWIBD SB Yans se)ioey L

N8 d 8y} sapun aheseand sannbal
uolsiedojAlioe) INOA j| euuuslep 01 pleog
{00 AljenD 1aiepm uifiey 1B00] INOA JaBIuaD
Nuisad (2JBUBD IBIBM LLIOIG SBAIANDY |ELASNPU)
au) Aq paye|nbBau ese jey) sedA) sauoBejes Asjanpu
sy jo SUDOESESP [oBUBD aie Bumo)o4




MAIDM SUIULIp INO pue
Sunreoq ‘Burysyy ‘SurUUIMS 10] SI0INOSI
IO Se 9AIds oS[e A3y} " afi{p[im poddns
ATUO JOU sIajem 3say]  ISjEmpunoid
pue soje| ‘SISAUl INO 0} A[3osIIp
MOTJ $19)Bm PIIBIIJUN IS, "ISIBMUWIOIS
mo ojur syuepnjjod 19130 pue 9sBAIS ‘[10
Alred ued WIO)S I[3UIS B UDAD NG ‘Ulel
JO [Bap 1B2I3 B 2A10091 1,US20D BRIE INQ

"1 jpiiao)s panjjod

we[qold snouIas B [01U00

diay [[1m WnaSoayg 1onIa1044 :
LIDMUDD] ) /12 IDMULIO)S Y

welsol uonddNol

AALVANVITD
YALVAAINYOLS

10ST6 VO 9pisianty
1004 8 49311 UOWaT R0
:$$2PPY 192418

20$T6 VO ‘episianly
0601 xod 'O'd
'SS3IPPV Sui|(ep

0889-556 (606)
juswipeds(J uonepodsuel |

9AOQE SB SWES
1SS2UIPPYV 2218

€0S76 VO FpIsiaary
1 3[o41) A&1uno) $90%
:S$2IppY 3uljIe

6ZSY-85¢ (606)
(1[BSH [ejuawuoliauyg

1§98524PPYV/SIdqUINN uoyy

U SURI/SUBIT/S T 2 8pISIaAII 03 WAA
juswpeds(] uonepodsuel | AJUNOD) IPISIBALY

AOJ PO SAIAD MMM

(STYHD) waishg
UOUIBN[EAY $32UNOSY [BIUSWUOLIAUT BILOJIB]) 9Y |,

AOT BRI TIP WAM
awen 2 Ysi4 j0 juawpeda( elwoyije)

TAOG SA] AW

301AISS JUPIIAL %8 USId "S'(]

AR R MMM

AouaBy U01309101 [EIUSWIUOLAUT ‘S

7$35S24PPY IS G A\

jued[d 121eM INO Qmox djaHy

CUAUO LD UDIL )
(| PINOLs (2IDMIULIOIS

ZL15-85¢ (606)
YIea [BIUSLULOIIAUT JO Juaweda(]
IPISIaALY SO AIUN0D
|| o
2JSU4{ SHOPIDIDE PIOYISHOL
JO (BsodSIp uo uoLjBLLIOJUL 104

0889-556 (606)
jusupeds() uoneyrodsuel |

apISIAALY JO A1uno))
‘e
SUDAS O 101322)0.4
LIJOMUDDY ) A2 DA ULIOLS
9Y) UO UOITBUWLIOJUL D4OLU 10 ]

jaoua.affip v ayvu

UDD I L2YJ230] “AIJDM UD2]D
‘aand dofua puv **saxyv] puv si3ari
UBIDMPUN OIS 110 12230.4d UDD 2 4

* + * uonesadood snok Yiip

"191BMULI0)S Ul dn pus AJ{BMusAs

ABUL JRY] S|BOLLUSYD JIXO) ULBIUOD SIsneyxa auldua
wouy syuen||od “sduy sjiqowoine uo umop 7
'JJOUNI 39NPal 0] 19)Bm

JW rsieo uiysem uaym deos a|qepeldopolq asn
‘ulel AUl UL JJO YSEM O) SYDI|S |10 JARD|

3,UOD " "SYEB3[ UOISSILUSUBI} PUB ‘JOJBIPEL ‘|10 X1
"$19)U9D UOIIDI|[0D 0] SJUDA|OS

J1X0] 13110 PUE ‘DZ23JJ1]UR ‘|10 10JOL PIsn I |
0)INE ANU |\




‘Sueo
yseal ur 31 Jo asodsip pue aisem |eunue dn uea[) e
‘K11adoid 1nok uo 1a1em
dazyy ‘uepied put ume| IN0K 191EM ISA0 10U O] e
“J[BMIPIS () UBI[D O] — ISOY B JOU — WIO0Iq B 3S(]  »
K|[nja1ed slazinla) pue sepionsad Ajddy
p-ef ano g

‘S[BLIR)BW 9]QBSNDI 3[0K09Y e

“311S UOI09[[0 21STA SNOpIBZEY
® je swuas[os pue spnpoid paseq-j1o jo asodsig

“UIBLD
uLols

a2yl umop
191eM  dn-ues|o
anod 1.u0(g
Ui B Ul saysniq
ues[d ‘syured
PasEqialRm

guisn Uaypy e

"SIULWB(3 IXO0]
UIBJUOD U2}JO SIUSA|OS PUB SUOTIN(OS ulues|))
‘K1Inja1e0 sjonpold proyasnoy Jo asodsip pue s e

QWOH Anox

"20U3I2}J1D B1q B 3B UED 9m “13Y12a30] Fulyiom
Aq “Inq * ‘warqold ayl 01 NI B SANQLIUOD U0AIIAT

Op UR) NoA 1BYAN

" 'SNOILOYV

's1500 weadoId szt ued nek ‘UeI[o
lojermwuroys dasy djay o1 ped mok 3urop Ag
Jwnunuiu

€ 0] 1d®] 3q $939) JUDUISSISSE UBD MO =

‘BaIR
InoA ul s38pLIq puB S3([I0B] ‘SPROI apnjoul
yorym ‘spoaford ongnd jo uopnesedo pue
uooNIIsuod Aq pesned uonn[(od rajemunio]s
isutede 109j01d 0) pasn oq OS|E [[Im spuny
ay) jo uowod vy uonedroned/uonewojul
Aunwwod pue Jurdoams J9211S pasearoul
YqusweeuBlL [BLIDjEW Snoplezey ‘oFeuielp
[eSaql jo uonoedsur ‘Surdwmes 131BMUIIONS
aambal sauljeping oy

‘SQuI[apINg  [B19pa]

yum  Ajdwoo

03 pasn
99 [lia spung
Jpasn

aq Kauouw

2:___23@1.
‘JUILUSSISSE SIU)

L0} Papn|oxa OS[e a1k s[aoied
juesea/padojaaspun) "PAIAI]

10U 2le sjusssasse ‘wetdold sty woay ssutadoid
jeinjnougde  sidwaxs  me[  [RIsps)  9sneoag
B3 LETUTTEN

sty) woa) pajdwana sangadoad Aue Jay

"SLLQISAS UlBIp ULIOLS
umo 11941 ysnoJyl Suimopy 1ejemuio)s 109101d 03
sda1s @yel yors Isnuw (JOuNSI(] [043U0D) PooO[q aY]
puE ‘san1d ‘Ajunoy) apIsiaAly Surpniour) saouade
[BOO] 3sNB2aq SI SIYY  “JOILSI [0Jju0D) poold
AJunoy) apISI3ALY 3} WO} 23] JJOUNI 19]BMLUIOIS
ojpiedss ® jo9jes osje s[iq  xe} Aupadoid
‘seale 2wWOS U] ‘I1oquuialdag ul pajieW alB Ydiym
s[1q xe} Auadoid [enuue uo leadde sjusWSSasSY
(PIIJQ[[0d  $99)  JUDWISSISSE  IIB UIUAY e

‘valk 1124] 10J $29] a1eirdosdde 9jgmored
santjediotun)y “Apadoid jo adAy pue szts ayj uo
Paseq sjuawssasse [9oled 108U A|[BordA} sanjunod
pUE s213110 Auew 9nsa1 e sy wesfoid syl puny
jou sIop Ing ‘sannbal juowuisAo8 (Bi9ps) YL

cweadoad sy 10) sded oyp\ e

‘A|UO 131BMUBI[D
S| J3JeMuig0ls JBY} OS  ‘JJOUnl I9JBMUILIOLS
dn ueopo 01 so110 pue saNUNOD a1nbar mou sme|
[BJapa]  Aou payte)s weadoad siy) suy AYsp @

"$30.IN0S21 12JeM INO OJUl

‘weansumop uotnjjod

S2LIBD Kyaadoad

pue sdoyoou 1o

Buimol) I9JemuUlBl UIAT

‘1ojem Sunjuip  enjjod

Ay} ‘WI2ISAS UIBID UIIO)S

g ul dn pus 19331 pue ysen

‘uolsols [10s ‘sjuafiolep ‘azesynue

‘1o 1010w se yons sjueinjjod usyp
painjjod s9)BMIULI0IS ST MO e

‘T12Mm SB sjurIng[od
amydes Kayy - - “§7 wapqoad ay g

‘JJOUTU IIEMUTR]

a1mydeo swe3sAs sZeulelp 9PBW-URW PUB [BINJEN

MOUY PINOYS NOA JBYAA
TTSLOVA



suonenbai jei1apsj
pue 8IBIS DUB S8IUBUIPIO |BD0] Aq payqiyold Apauys st sjuenjod Jo sebieyosip
ayj tapsas viesp uuols ay) ojul siueNiod saysny AjAloe SIy) ‘usyO ‘Sesl. 1aj0
pue Buised 'sheq 301/9s jo umap Buisoy ayj 81 sassausng pue sdoys aajowaine
Y pajeposse  waigosd uonniiod 1ejemuwio)s wowwod vy 310N 3ISY3Iid

CUPLRICE SIS LI PBMIAL id LIS 0L
WShEURW  IBEMUI0IS 3By w0 o
1§02 WO S0 jiudunn Aa)en

sjelialew v)sem Jayio pue auljoseb 'szaalyljue ‘o Buiuieiod sableyosip
SEpNIOUl SiY | SIBIEM DOBLNS |BD0| JO WAJSAS UIRID ULIOIS 8Y) O)ul S81SEM J0o abseyasip sy TGTJeIa
SAOUBUIPIO JOIEMULIOIS [BJ0| 8S8Y| ‘ME| [EJ3PS) PUB JIBIS UlIM 22UepIooe U] jouod oBleyasp
pue Juowebeuew IBIEMLLICIS J0j SEDUBLIDIO PIIAORR 3ABY SPISIBAIY JO AUNOD PuB sBiY) ay |

NVYHDOHd NOILLD310UdHd

I9]BA\ UBD|
19]1B A\ ULIO)S |-
§552-906-008-}

welboid U0jiaal0.d JAIBANURE|D/IBIBAMULIOIS
apisienry jo Ajuno) pue sefy ey

18jydwed siy) w paquasap
(sdng) saanoely wewebeueyy 1seg ey Se yons saipalae uoyuasalid uonnjod uo $3SS3UISNQ
PUE SIUBPIS3) SWIojul Wesbold U0N2810ig JS)BAAUBD|D/IDIBAALLOIS apisianty Jo Aluno?) pue
saND 8y, 1oe) sy seye, dn Buivesia uey) ‘Ansod $a) pue UeIses yonw si uonnod bujuassid aouig

LLLL-GS6 (BUB) e
'S8iA0E uohuBAaud uon)jad Jayo uo
UQIIELLIOJUI UIRIGO O] ID STINLD0IC [RUOIPPPE AP 10 o]

1os ybnouyy eyeroased sjuenjiod ji S80N0sas

Jejempunolb o} jealy) e sasod pue sAemigjem ino . -
Jo Ayyenb ay) sezipsedoal )] ‘wejqo.d uonnyod 1ajem l J i ‘

4n0 JO %09 Se yonw se $asned EOEDQOQ\@&N\SEgoum = 9 - - ,‘ : GGG6Z-905-008-1 INIVNQ WNO0LS 0399019

: = \ ¥ HO ONIJWNT TVOITT] L¥043Y O

SPINY PaJ|ds WoJj SIX0] PUR "Sall) Lo} auiz ‘sbiui =7 a ]
YBIY LIOM WY} SO}SAQSE PUE 18dd0d "SI W) W @ §S06-85€ (606) Tvsodsig
asealli pue o spnjoul siuen|od jo sajdwexy sutelp LSV SNOGUVZVH ONV ONITOAIIY
WW10)s oji |euaiewl jueyn|iod Aued ued sassaulsng 116 ¥0 GpZG-8GE (606)  'W'd 00.G ¥3Ldy

PUE SAOYS SANOWOINE WAL} JOUNI 18]E2M DU UIBN “Eu gﬂu d 5605-85¢ (606) AVYIN-ZVH
AJDN3IOY ISNOdSIY TUdS

'Sy PUB SIBAL 'SWEBAS 1B20] |
Ano o Apjoaup moy Asyj - jueyd H“:‘:E —‘E

juswijeas) e 0] PaJIBLILOD JOU 818
sutelp wiojs ‘siamas Aieyues ayiun J F.-._|.=5|==.—u=‘ e '5605-85¢€ (606) 18

yiieaH |eluswuoitaug Jo Juewpede()
Aouaby seoiniag yjean
apIsiaaly jo Ajurno)d
Joejuod ‘siopuaa |esodsip/Buinios. pue
sioddns dooj-peso|o, Uo UOHBULIOHN 104

‘sAeauajeam 1no 0 AoaJip siueingiod Buisodsura jo uoauny papuajurun
8Y] 58AIBS 0S| )| "JUBWeu]| JB1EM JO) @PIA0Id JoU $80D WB)SAS UIRIP LLLIOIS 3y} 30UIS s)aans
wioyy Aeme Jglemulel sseoxa BulAues Aq Buipooy Jueasid djay o) paubisap si WalsAs ulesp
WJols 8y | "suUlRIp wuols pue s1amas ABNILES - SLISISAS afieuieip om) sey AJuno) BpisIaAly

MouY, pInoys nok Iu ** *Uojog UBTBile]




:1aquIaWal ased|d

ajqissod

1oneuaym spnpord Buueajo aixol-uou 3sn
‘UIEsp WLIO)S 1o saunb ‘1sals

10| Buiped ayy ot 1siem dow anod jou oQg
1810 10 J2311S aY) OlLI SBBIR YIoM

umop asoy TOU op - seale yiom dow dweg
Apuanbely 100 doys oY) WINNDEA J0 d33MS
sealy Niopp Bujues|ny

uleJp

wuols 4o tenb '1sans r 0] moyj Aew i asaym
pabisayasip st Buueap wesys 10 Buuea
sped 10 aulbua WOl IBIEMBISEM OU BINS 8
1uabuajap aasy-ajeydsoyd

‘alqepesbapoiq yym S3[DIUBA  SBAA
‘UIRIp LLOYS O} jo Ino || Buideay 'seale
padeospue| O JJouns P3AIP PUB PISN JAJBM aY)
aZIWIuIY BUueafo J0UBIXd JBD [BUOISEIV0 JO
Bujues|H wesls JaYyiQ pue

‘sauibug Bujues|) 'so|o1yap Buiyseps

pannbas

s juswiesyoud |1 auuwusep 0] Auoyne
18MaS |RI0| 8U) JJBJUCYD "UIBID LWOIS B uey)
Jaylel ulelp AJBIUEBS B O] SEdle 3I0M ulel(]
‘panqiyosd

ale sableyosip Jejem uUO)S-UOU ||y sease
UMOP asoy JOU O SEBIR 2DUBUIUIHLL pUR
Bunsjied joopino woy) 1ap puk ysel) dn-dasmg
Js\jjsbolje Buisn pinae 10 sAeq soinvas

INOA O UDISUSIXS UE SE SEalE JOUPINO (B8]
aoueuajuje

ojny pue Bupjied 10opino

9 @ @

‘Ch

K42

jinq ut seyddns

eseyound pue siaiddns  doo|-pasols, j0ses
S|ELSIRW JIX0}-UOU JO 8jqe[dAdal 3SBYIING
Asojusauj Buljjosjuon pue Buposejes

‘Ja|gap
|ejaw deuos e o) AtaAllep 10§ SUed pasn jasyjo)
JRIEM UIBI YIM JOBILOD

saaid 0] seale abelsols 10OPINO JBAOD
eale

JUSWUIRIUOD AIEPUDDIS 10 PSLLIAG € UM
(asIMIBL|0 JO SNOPJEZEY) 8)SBM pPInbl| 8de|d
‘Ajeiedas

a)sem ajqepAaas-uou pue 8|qepioss alolg
aisep, Jo Buisodsiq pue Bulloyg

SLIRIP J00)) O3Ul
siejaw Buiysem Juanaud o) ease Buly desms
‘unedie)

© uo Jo pun pasojoua ue ul sbuljy Blaw ymen
Suiysiul4 pue Buipuns |eja

UoNosUUoD Liedp
wiojs 10 Jamss B Buudue
woyy aseasb pue sjuoal0s
sasid o) saysem sped 1o
Huis JUSA|OS ‘HUN PBUIEJUOD
-j|8s e w sued ues)

syed bujues|)

‘g|uds snopiezey

1UDABId 0] SaUBIEYG PaX3IEID UIRjuUoD)
JOpUBA AI3)JEQ B 0 S31131Bq pasn uwney
‘yoes uodo ue uo 'sioopll Sauaj|eq 81015
sajiayeg Bupols pue Bujaoway

‘dotu jom
€ JO 850y B UBY) JaY|BI Uealo
eale ay) dasy 0) dow dwep
e pue yjop dwep e 8sn

Q)sem snoplezeyAipe

SEe |U8QIOSqe 3y} Jo esodsi(]
ajelodena o) waly) Buimoje
uey) Jayjes ‘waqiosqe Aip
e |iia 's))1ds Jouiw dn-ues|D
sa|o1yep Bujjeng

sulesp Auejiues ojul

sajsem pinbi| jo |esodsip jJusaaid o) sufiis jsog
sjuewsannbal Jayjo o

Bunuad Buipiebs: fuoyine 1emss (B30} Bau)
Ulim ¥oByD 18mas AIRjIUBS 8| 0} PEjaauuoD
ale suleIp 100y pue syuis doys 1By} einsul
sabJeyossig

J3JEMBISEAN |O4JUO D pue AJjjusp)

‘saunpaooid

Asuabiawa pue sue|ld asuodsas |ds
SNOPJBZEY Y)IM JEl|ILLE) 8q 0} S3aAojdwa ujel]
safoyne

ayl Ajnou pue suiesp 10 Bunjed pue Jooy Jo
nys Jo ¥o0jq ‘Ajsietpawul siids ebie| uigjuo)
sijids

pazZis-pill 10 PUBY UO JBURS|D WNNJBA AID/IDM
e io/pue seuejew juaqiosge Ap doay

~000

O —

wﬁévﬁ P A sbel

! Lo _. doys Buisn Ajojeipewui

LY «d spds jews dn ues|n @
..v . s||idg dn Bujues|s ‘¢

8)is U dav) NoA sieo sped,

0 SapPieA PaNIaIM W0y SPINY |8 wesg
'SIED PEXDAUM JapUN LLIBG

ajqeupod wvqeieyw ue 10 sued absey adelq
sies|sede) pue

s|ids dn adim 0} Juswdinba ¥5aya Ajaunnoy
In)-f{ey 8.1e A8y) uaym

10 8[21Y8A JBYJOUE O] LIBY) BA0W NOA uBLM
sued dup Buidim pue GuKidwa Ag s)ids pioay
s||idg pue s)ee” Bunueresd

"$yEea| payoedxaun uejuos o) ‘sped abueyo

10 "ssB)|iy mBsosun ‘sasoy difoun noA JeasuaLm
SpINjj Y2JBd Ol S8IDIYsA Japun Jaumejuod
pawwL-Mo] dpm B 10 ued dup B dasy
saeday snoaue||20sS|y pue

‘sauBu3 ‘suojssjwsuel] Uo SUNJOA

3ZI3UYIJUE BISEM
3y 0) y ppe pue
‘pajahaal 8q ueD
1ey piny Buiysny
JOJeIpEl B 85

‘ ‘BISEM SNOpIEZRY B S

9)puey pue saulejuod sedosd e aju
$8|qRI2ADRI-UOU J3YI0 PUB PINY 3X3EIq ulelq
J10 1836 pue 'piny UoISSILISUEL} ‘8Z83ljIue

10 Jolow 3PAse! pue ‘ajeiedas '10ayj0D
spin)y aancwoine sbueyo o) suielp ejues

10 uuols woy Aeme eaie ue ajeubiisag
spin|4 aApowolny BuiBuey)

el

- @




'sunfjenfis [eiapa) pue S1R)S PUEB SABLELIPIO (B30} AQ pangyosd Appols
S SNOOIBIEM JO UIRID LIS J8als B 0) sjuein)od pue juapas o abisyasip ay) | seiuswisad
al15,, JNOA jIUOD wleBAs jJuaselpE CIUD JUBUNSS PUR PNW jO SIUNCWE juBdjiubis yoe) osfe
ued uewdinbe pue SARIYAA LONONISUOD ‘SBIIs UoNDISUoD wouy sabieyasip JuswIpas ul |nsal
Lal0 S0JUCD WUSWIPSS PUE UOISCLe aenbapey) ANnIoe UORDILISUOD Y)IM PBIRID0SSE SWBjGoId
uonnjiad JBjEMULIOIS UOWLUOD JSOW B4} JO OM] (e UOREUBIIRSS pue wososg -ALON 3SVId

“S|BLEIELL JBLIO PUE YSel)
‘JuswiIpas ‘spINY BACWOINE ‘[8n} ‘juied ‘a)aiouco BuiLiRjuen SBYS UOHONISUOS WOl SaBielosip
SSPNPUISIYL "SIBIEM BIRUNS |BOO| IO WBISAS LIRJD WIOIS 1) 0JUI 53}SBM JO alijeuasip by jigiyoid
SSOUBUIRIC JSIZMLIO)S |BOD| BSaY} ‘MB| [EJ8PS) PUE SIB|S Y)W BIURPIODOE U] |0Jju0d afiieyasip
pue jususheuEw JB1BMLLIOIS JOJ SBIUBUIPIO PAdope aAeY Bpisianny JO AlUNOD PUB SEIlTY B1l)

Yapdwed sig u paquassp
(sding) seansuig wawabrueyy 1s8@ &yl se Lans sayianoe uoyuasald uognyod uo sassauisng
pUE SjuSpiSas suuojul weibolg uoNael0iy JBJEAMUES|DUBIBAMULDIS apisianly jo AlunnD pue
sanig ay) 1) eyl seye, dnbuuesp uey) 'Asoo $58) pue 'ja|ses yonw s uoynjod Bunusaaid aousg

Eﬂnﬂgﬁﬂﬁﬂuﬂtf Idg A TN ED] HL

‘wos yBnaiy) ejejoaisd sjueingod i seanosey
lempunaif 0 jeasyl e sasod pue SAemelem
4no jo Aenb sy sezypuedos| )y weigard uoyryiod ie)em
N0 JO %09 Se yonw Se sasned uoynyod JOJemuLolS

‘sJaj|iy paamJo sepjonsed Bujuieiuod yJouns
Buideospue| pue !sjuea|os pue sjujed !3)810u03 pue
JBUOW [Yip PUE S1gep B)iS UolorujsuoD Juswdinbe
Aamay pue §3{djusA WoJj pIN|) PUB ‘janj ‘|io epn;aul
sjuejn|iod Jo sejdwex3 "suIBIp WLIOIS Olul [BLIB)BW
uenjjod Aueo UBD S3)IS UONDIMSUOD WO JJouny

'S8YB| pUB SIBAU 'SLIBAILS |BIO]

no o} Ayoaup moy Aey) - jueyd
luauneal] e 0} pajoauliod Jou ae
SURIP WUo)s ‘siamas Aleyues ajjun

% . > sAemusiem 1no 0) Ajjaalip syueinjjod Buiuodsue) jo
UONIUN| pe8pUsiunn auY) SBAIBS 0S| J| ‘JUBWEBI} JBIEM J0) 3PiA0Ld JOU S20P WB)SAS UfeIp LLOS 8y}
20U1g 'sjaalls wayj Aeme Jejemures sseoxe Bulkied Aq Buipooyj Juaaesd diay 0 paubisep si wejsAs
UIBIP uLIOlS 9YL "sulelp uuO}S Pue siemes Muejjues - swejsAs eBeuielp om) sey Ajunoy episianly

¥ I [ )] J') I
U .“_:._,._",.,,: SN LU

NOISINY3dANS 1LIS
E ] ze-._.u__ﬂ.-.azeuw

“@INYD04G SIY) LI pepIALId
UONBULO i UOIBIAI ewalinuey 0ImLIcis sejaluy
507 j0 Ay el pue wedling dEEAL uESD Gpuiiuno)
Epowey ‘imitioid 104u0D VBINYGH BUNGS Wicduo Aeylea
wmy|) mues sy selpemouyde Aynjeiasl Aunod episisny

NYHOOHE NOLLDI L OIS

1A\ UBI| )
IDIB M\ ULO)S [wi
GGG2C-90S-008-1

weiboig uonos)aly 1BJBANURS|D/IBIRANULOIS
apisJany Jo Alunod pue sewd ey

LLLL-SS6 (606) 118D
‘saijAnoe uonusaaid uonnjjod Jeijjo uo
LONBULIOJUY UIBIGO O} JO §3INYIAI] |BUCHIPRR JoPI0 O]

GGGZ-906-008-1 -NIVMQ WNOLS 0390010
¥ HO ONIdWNQ YOI T L¥0dIY O}
$609-85¢ (606) Tvsodsiqg
ALSVA SNOQUVZYH ONV ONIMIADTY

116 HO GpZG-8SE (606) 'Wid 00:G ¥3L3v

$505-85€ (606) HVN-ZYH
ADNIOY IENOLEIY TIdS

16t2-9¢€ (094)
09226 v 'vessg wied
00} e8NS 'eAuq Bupepy pesd 0z22-€L
(£) uoifiey u|sBg JBAIY OPRICID]

2582-L9¥ (619)
vZiz6 vO 'obaig ues
€ 9UNG “PA|G BSBY JUOWANRID L LLE
{g) uoibay obarg ueg

OE L b-28L (606)
G6EEE-10526 VD '9pISieAly
00§ 81INS '1eang uIBK LELE
18Mmo| elLIOpBD
(8) voibey euy ElUES

(820DMY) pirog 1011U0Y) AlNENG 181EM JBUCIBEY
1noA 1o YL L-259 (916)
ucheuLoju) Julgd [B18UEE) 3115

198IU0S eleyord ey
[2J3UBE) Al|ARDY UONIDNIISUOD BYL UC UOITMLIOIU) 10




‘sangisuodsai
INCA pue suQiIpued lwied puejsiBpun
AJIn} NOA 8ins a)ep  “SUO|dNJISUI
3yl peas Apgnjeier)  pueog {euoifay
|B20] 10 pieOg €]e)S 8u) wol 1eyded husdd
|eiauan) 3)1BIS B ulelqo ABW NOA :JLON

‘Huuad [e1auag) AlAloy

UONOMUJSUOY) a8y} |0 SUCIHPUOD pUE SWa)

ayl yum Ajduiod o) uawpwiwod ok s

JON 3U ‘23] pasinbai ayj apnjou| "pieog

104UCD) S32UN0SAY IBJBAA BIBIS 3yl
0} {JON) 1U3}U( JO BDNON B {IeW PUR NG ||I4 @
djuusd & ujgiqQ noA og moH

papaau se dddMS Ul
ajepdn pue ajis ayj 19adsu) Ajjesipousd e
(dddMS) ue|d uonuBAvId UolN|jod
Jalepn uUOlS B Juews|dwi pue ssedaiy e
S1G}BM JOUIO PUB WBISAS UIBID ULIOIS By}
0) sefileyosip 18)em ULOIS-UOU BlRUIWIT @
élwiag ayy Aq pasjnbay s| 18ym

‘aus ayl e jlos Buiqumsip so buipeib
o) Joud 818} au) yim payy ag isnw (JON)
1UBIUY JO BOION ¢ "S8IOB 810l J0 AAl JO
juawdojaaap jo ueld B jo ped 81 10 saroe
2)0UI 40 3AIJ |D3JJE ([IM LOHINIISUOD )| 'SDA &
23S UoPINZSUOI
Aw 04 pasynbas yurag (813U AAgoy
uonINRSUCYD 3y WM dauejidwo3 s¢

SaUs
uonanysuas woly sjueinjiod jo efifeyasip
ay} juanaxd 0y saonoerd juswalbeuew
1seq Jjo uoneuewsadwi sannbss uwad
siy] ‘(a4 [r1ausn) AjIAIDY UOIIONISUQ)D)
AllA1IO8 UOCHIONJISUOD 10} j|wWidd
|BJBUBL) B]BIS Y} 82I0jUd PUE I8}SILILDE
spieog |0Jju0) Aljeng Jajep jeuoibay pue
pJeog |01U0Y) SBUNOSaY IBIEAA AlBIS au|

MOLD| PINOYS NOA Joym * * °
SHuLIad a61eyasig
JOIBJ ULI0IS

‘SUIBIPULIOLS BY)} OJuj Sleuslews Aue 4o
WU3WIPas ‘wIp ysem Jou o "Apadord jo asodsip
puUE S[EUsjEWL }09]j03 puE de3Ms ‘sjeals
UQ Sele|rMunJoe JUsWIPasS pue WP J| BISEm
SNOUBZRY SE JO pasodsip 1o |jypue) ajeudoidde
ue 0} ue)e| 8q 1SN Pajohdas 8q Jouurd jey;
sjeuaiely 'pejoAoal eq ued uoyelafian peses|d
pue ‘poom '3)8I0U0D PUB jeydse uaxoIq
'sSping}  B|0jysA ‘ured PeSEqHIdlem  'SJUBA|0S
Buipnioul ‘selsem puB S[EUSIEW UONITUISUOI
Auepy -Apedoid ajsem e jo esodsia

‘gol sy ysiuly 0} peau NoA Junowe ey} Ajuo
Buuapio Aq uonanpas aanos adndeIld

:* saiaij0d
afiBuiBIp |BOO] JNSUOY) "SEAIE HIOM 3AIDR
W0l AeME JB1EM 1031ID O] S3%Ip PUB S8YMIP
afeuiip asn uaneaeoxa Buunp Ajeioadsa
‘UOISOI2 3INPal 0} Oury 30BUNS [ONUOD [

“U0IS0I8
wsaeid disy Asy) 'Auessadsuun sqruys 10
$994] 8A0WSI J0L 0 '|I0S 3Y) PUIq PUE P|3IYS
Im esay] sasseib |Buusied pue jenuue
Bumoib-jsej Bunued Aq uoisoss uaneld [

jusnbay
S1 DIBI} ¥OrU} AI3YM 'S}8S OJU! SJUALIPSS JO
Buiyoey ey iy o) seyoecidde jpaeib esn O

‘syea| 40} Apuanbayy
¥oayD ‘paoinas Apenbes pue Japio Buppom
poob u ese si9|0) eigepod auns e [

umop ) Buiysem Agasysdwnp e
o ueaolaasN ‘Bunssys onse|d o sdiej yim
12A00 10 §J00) Japun sigisdwnp 8%Bid [

g DNIRTOON 7

‘(sbes 1o/pue Jany 182 ‘s|eusjew U3GI0SQE)
2|gissod Joasusym spoyjew dnuea|d Ap asn
‘pa||ids uesq BABY S[EUGIBW 8I1BYM SBIOBUNS
10 eweaed AP, UMOP YSBM 19ABN [

Apdwioid sredes pue syee|
J0} Apuenbeyy joedsu| usplo Buppom poob
Ul juawdinbe pue sajoIyen ||B UBUIBW [

“SUIBI J UBLmM ABME PSYSEM
aq ueod jey) $a0BUNS peaed uo BNpisal aAee|
10 jlos a3y} enjod jou op Asy) 05 Ajgjelpawuwl
siids sayo pue sdup ‘syea) dn uee)p [

'siseq seinbes e uo sugsp pue 'Jay)|
‘YSEN DACWIBY 'UES|D SEAIE oM deay [

“SUIRIP ULIOJS O} LIBIP JBY) S928BLNS pased wolj
SjRUBJELL SAOWS) 0} dsams 'sulel )| a10}9g
'sjoos Ateiodwa) 10 Bupesys oyseld um
S|euajeul UoIdNSUoD J0 108 Jo s3|Id pesodxs
18A0D "BIINOS 8y }8 UCHBUILLIBIUOD Houn)
jusaaid - Ul 8y] JO N0 SfeusiBw daay [

‘ayis jjo siedal iolew axyepy
AIBSS303U §| PRXJ0) PUB PauLaq pue 'si3jul
UIEJP ULIOJS JO SWEalls AUue woy Aeme peleoso)
aq pjnoys eale siy] ‘sdueusiuew Juswdinbs
aunnos pue ‘Buienjas apiyea ‘Buped one
Jo} ajis ay) jo sase Myoads e ejeubisag

‘a)s ,ueajd, e fulueyuiew pue
‘youru woly Iysem pue sjeuajew Bunoajoid
‘8oinos 8y} Jo esue ey Bupuy ‘(8:unos
ay) Buwaaod) joRuoD Jajemules Buiziwiupw
se gjduns se aq ued suoyenfal isemuLO)s
yim esuedwoy ‘eys JnoA woy ssbieyosip
wenyod aonpas Ajueoayiubis ues {sgna)
seoydeld luawabeuey 1sag Bumojo) ayj

"sapiiqisuodsal uoyuaaasd uoynjjod Jisy) pue
suaweianbar uewsbeuew ielemuuos jnoge
sI0joRJUODGNS pue seadojdws Jnod wwa O

J

‘8)1S 9} PUNQIE MO} 181BM JO8JIP O} SBYD)IP
efeulRlp 10 SULSQ 8B @IS UONINISUOD
IN0A BuISSQIO O O JUNCWE 8} j0U0D [

‘spolad 1aLeam Ap 10) SaIjiAOR
Buined pue ‘Guipesb ‘uoneARIX? DINP3YIS

SOSIN0VIBIEM JO SIBUL LRI LIS WOy Aeme
aousuajuiew Juswdinbe pue abeio]s |eusiew
10} sease 8}ea0| 'ssaooud ubisap eys ay) ojul
sainseaw Ajenb Jslemuwols sjriodioay)

‘8)is qol ay) U0 paIois
pue pesn aqg |IM By S3)Sem PUB §jeusiew
woyy senos juenjod jejusjod Apuspl O

uouNjI0d 1U2A3Ld

sashojdwa
10 siojoriuo2gNs IN0A Ag pasnes abewep
[ejUWUOIIAUG AUEB JOj 3|qisucdsa: piay
aq Aew noA 'ais e jo Jojeiedo Jo 'iosiuedns
8}IS 'I0IDBNHUOD 'JBUMO UE Sy Saye| pue
SJ8AN [BD0] UO 10BdWI 1081IP B 3ARY S)@alls 10
'siannb ‘suleIp ULIOIS OJUl YSBM JO MOI]G IBU)
S3|SEM PUE Sjeuaiepy ‘uann|jod jajemuuio}s
|0 s8oinos |enuajod sie sajis UOYRONMISUOD




"E8JE JNOA Ul 816 SUONDIISa) 8Y) Jeym uo sa|puabe Jejem pue juswanob
[edpiunw €00} ‘pieog [04U0) ANeny Jejeps (euoiBay unok LM %o8yd 3LON 3Sv3d

“S[EUSIELW JBL10 IO a)sem 1ad "ysel) ‘siasealbap Juabuajep ‘aseslb
110 S& Yons sjueinjod uigjuod Aew udiym SaniAloe Buiuea)d Joopino woy Jaiem Ysem Jo aBieyosip
SIANTONI SiL "SI9IEM S0EUNS |BD0] JO WAISAS UIBIP uuO)S 8y} ojul seisem jo abieyosip ey
yqiyoud o) jojuoo abieyosip pue juawabeuew JajeMLIO)S J0j SaouBUIpIo pajdope aAey JAISHIAIY
40 ALNNOD ANV S31LID 8Y) ‘SPaysiejem Ino 13810id 0} me| [B1apaj PUB SIS UM 3OUBPICITE Uj

speysisiem
1no jo Ayjenb ay) joaye Aeid 1o 3Jom ‘BLIOY JB SBIIALOR JNO JO AU 8J0j8JaY) ‘S8UBPUNO [BuOlieu puB
‘aie1s ‘Alunos Buissaua “sazis pue sadeys ||B Ul 3wW0d spausiajep ajempunolb o aye) JaAL ‘weans
"YSUEL B OJu! sd295 10 SUIBIP UBY] 'MOUS PUB UIBJ S8LDIeD JBY) pue| Jo eaie ue S| 3HSHILYM VY

[Heog joRuog Aijen) Ja1eH feu
opIsI8AlY 10 Kjunog pue S

L.y ay) seye, dn Bujuea|o ueyy ApsoD
$59| PUE J2ISE3 YONW SI || 'UCHIPPE U  IUBLUUOJIAUS 8Y) 199101d 01 Aem Isag ay) st uonnjjod Bunueaaid

‘SWEaNS PUB SHE| 'SiaAu jo uonnjjod
ay) Wwanaud o) pabieuew Apadoid aq jsnw juswdinba pue ssjolyan ‘seaie Buiyed 'seze|d ‘sylemapis
'sBuIp|ing 1Jo pausem S[BUBIELL JBYI0 JO ISOY B puB JaY) 'spiny aAnowone ‘siaseaibap 'sdeog
"SLWIEDLS PUR SaYR| ‘SIBAL Ojul A1Rauip paiaaund ale Suieip wuols o) psfueyosip sjueinjjod “Bulpooy
Juaasid 0 sease padojpasp woly Aeme Jaiem uies ALBD 0) §) SUiBIp uuojs jo asodind Aewnd ayy

isiuejd yuauneal

pue SwasAs 10mes
Aiglues o] paydoulnnd
1011 31e sujelq wiols

SI194VHISIO
J04N0S LNIOd-NON
Ny mu_h_a_._.u__

»u:&( uoo8laIg _E:t:._.::srm sn

TR XSO UL AGD E0 i R
ApEn) 191BA 'PIEOE 0LUOY) S9DIN0SAY I3IBAA AIRIS

TR YOOI ED FAGK 50 00 TUR0S A
UDNBIDDSSY ANEN) J3|BAA WIOIS BIUIDJIEY)

B ESSPEISAIT G) [OSTUOTPOOT AR

:abed sjpiBBW

YIRANIND PUISIA 90D POO)Y AUNo) 8pisiaay

:OPN|IU| $AUNOSAI aUQ

§S52-905-008-L

:nes esesid ‘sujesp uuoie pebbojd

1o sujesp wiols o) Budwnp [BBey) wodes o)

LLL6-£64 (606)
0005-682 (1L56)
96F2-£ve (082)
10SP-608 (L56)
0852-v89 (156)
0L49-L5€ (LS6)
156226 (092)
0069-962 ( LG6)
24267082 (156)
£628-£Z¢€ (094)
8YPI-67¢ 1094)
0002-959 (156)
PLbL-£22 (156)
1226-959 (1$6)
$6£8-09¢ (156)
£v12-669 (156)
Z12£-59/ (166)
86LY-vvZ (LG6)
9vLE-vL9 (1G6)
1425626 (1S6)
£02E-£2Z (094!
6522-9¢4 (148)
1692-86¢ (094)
zose-86e (094)
1919-226 (092)
0258-694 {158)
BELE-ZZ6 (156}

12UIBIQ] JBEAN ABjjBA BDiBINA
19181(] JBIBAA [BAIDIUNI WISISOAA
puisig Aieyues £ajjen

Jul “gn D) A3gieA JUBNS

WISIJ SEDIAES APUNWILIOY) XNUPINY
apisiany jo AlQ

Z94 ¥SD Rediy

IDLISIA OIEAA BIUIOHN(ED OUDUEY
oJB||EqED) OYSUBY

sbundg ued o ApD

10u181Q 1318 sBunds uoissIy
BSEG 3040 Iy UDIRYY

12UISI(] IF1BAA BYeT 38

AMK 19WweKH 8xe

12i181Q samaes Alunwiwio?) edninp
13LISI(] SRIBAA PIMIAPI

13WaH Jo Ay

AuedluoD JSLEAN |BMINA) WIE 4§
QMW A3)|BA 3s0WS]3

WHISIC J21ep [ediDiunpy weise3
LG# YSD Jejua) pessq

BU0I0T §0 AND)

18I IBIBAA ABYBA B(1BUDEOD)
efleyveod Jo AN

aukig jo AnD

wowneag jo A

buiuueg jo AuD

AJUno? 8pISIAAIY U]
LSIT ADNIOV HILYM




(VNMJ-€6€-008) BaUBLLY
UMON JO SIBUSBAA JamOd Ul 10 (LLLO-Lbt
-008) uoleRossY eped| Juswdinb3 bulues|y
eyl 1o 10 (psL6-p66-008) J49bulesD
‘MM Pue '(9966-865-008) HBD (€8.0-95€
-008) Alddng Aejes qen (Lo Bidmau mamm
'Iv97-891-008) Bid meN se ons sboeled
3080 'Uolyeuuoul aJow o4 'SIOPUBA
Auew wol) s|qejieAe aJe SWooq WNNJeA pue
‘sdwind dwns jews ‘sjeas pue sBnd uesp
ULIO)S 'S|UIBQIoSqe S Lons Sjeuajew jeinads

FIFddNS ONY INIWNNGT

“JOJeM USEM 129)|00 pue
UIBJUOD O} PESN &Q UED SWO0QJ] WNNJIBA
J0 suuaq Aelodws) 'sped juswuejuo) @

-sButuado uielp uuojs |Bas Ajuelodwa)
0} pasn 2q ued siew Jaqgru 1o sbnid @

'S)8|u| UIRJp WLIO}S puno.e
JslLeq £ 8)eald 0) pasn eq ued sbeq pues @

"yseu) 8y} ut jo pasadsip 8q uayj pinoys
ysSeuw 8y ‘S[eUs)BL PIIOS BL YOJED 0] UBBIS
Jauy Jo ysaw 0z, e ybnay) ssed jsij pinoys
Jaiem ysem ‘Buiueaio Jaye joays Jo sapnb eyl
Ul UIBLLIY JO SUIRIP WUOJS JOjUa pinoo (Spios)
suqap Aue Jt ‘YIAIMOH 'siajem Buinisoa)
1po10)d ©) juBIYNS aq pnoys ‘seale
ezeid Jo ‘syemapis ‘juied 8SC0| JNOYIM
$308p pue Buip|ing Se yons SeoeUNS JOUB)XS
Buysem alojaq dnueep Aip ybnosoy v

HAIVA HSVAR ONINI3E08

e LM
N0 193108d d73H 0L Sdif ¥IHIO

‘sAemugiem
|EJO| ejeulwejuod ued jeyl s|eusjew
[BUOIIPPE BAOLLSS UBD ‘asoy 8.nsssid-mo|
e Jo asn ay) o} pasedioo se ‘Bulues|o eoeuns
10 spoyiew namy asaly] “waishs uelp oS
ay) oy sjuejnyjod jo abreuosip 8y uanasd
0] uaye] eq pinoys suojnedaud [euoppe
‘spoyjewl bBujueejp weals JO JIaysem
anssaid-ybiy e yum saoepns Buiuead usyap

‘sjonpoud Buesio
paseq-wnauad j0 8sn ploAy 'apol JalEpg
fjeIs AyY| pue saouelipuo (ea0] Aq papqiyosd
s1 shevusiem JO WaisAs wesp wuo)s ‘ssaynb
“eans ay} o spnpoid asay jo abieyosip
ayl “Amenb isiem spesbep ues spnpoid
osey] jeyy puejsiepun op ‘pabeinoous
ABuons si spnpoid Buiuesp  oixoyuou
0 9sn &) ubBnoyyy ‘sieueal eal-ajeydsoyd
Jaiqepeibapoig esn ‘deos asn jsnw NoA j

:SINIOY ONINVITD ONIS()

SNIV¥a WYOLS 40
ONILNTIOd TVO3T LH0d3H Ol

6G6G2-905-008-1 TTv2

-Buiueed Buunp saseuns way juled
DAL O} J8JeM DY) PaSN JOU SABY NOA 'E
‘sjeusiew Buiuea)d 184jo 1o deos Yim
10U ‘Ao 1elem UM euop SI Bulysepn 'z

‘(4orEM

Buisn 310jaq S|EUSJBW 1UBQIOSqR

jeylo Jo sbes ywm sjds jeanuayo

10 o Aue Buuesp pue ‘Buidsoms

“a'1) spoyaw dnueap Ap Buisn Aq

S|eusiew Jayjio pue sugaep ‘o [enpisal
jo @ey si paysem Bueq soeuns auy
;JaW 1B Suopuod
Buimotjo} 8Y) JO TTV I UIBIP ULIOS 10 1834
& oju 0B Aew Buuesip aoepns Buiping pue
‘ezejd "[EMapIS WO JBJBM USEAA ‘UIRJp JO
19a1s e 0} pabueyosip aq ABw SPIY3A UBSP
e Wy JSNp aacwal 0} pesn (deos jnoyum)
Jalem ysem Jey) pueisispun * * ° 0Q

“Jamas Algjues Jo
uielp uuols Jaunb awy owi siusbe Buiuesip

;enoysl jo ssodsig * * * JON OQ

0
pasodsip pue dn jJdams aq pinoys sanpisay
‘gigiodena 0} S8OBRUNS PaABd U0 UBWIeS
Aew Jejem ysem (enpisay -Buidedspue)
sbewep Aew Jalem ysem Adeos
jey} aleme ag ‘seale uip Jo padeospue)
0] J3jeM ysem LBAID pInoys sisjieiep
olne ajIgow Jeyt puelsipun * * * O

-gale JnNoA Ul sepusbe jemas Aejues ay) Jo
siequinu auoyd o) 18AY SIY) JO ¥oBq 3Y) UO
181 oy} @9g "uoissiuLad yads yIm Jemas
Agjiues ey 0} [esodsip Joj ejgeidecoe aq
Kew sanapoe Bujuea|d J00PINO WO Jojem
ysep ‘[esodsip Jajem ysem Buiweouoo
sjuswaJinbes pue sayod s Aouabe
Jomas Auejiues JNoA yum 3oaya - = * oqg

“UIRJP LWIO)S JO J2a1s B Ojul Moy 10
siwajqasd souesInuU asned jou (m abeyosip
oY) pue uoissiuued s Jeumo eyl sABY NoA
papincid ‘ssoepuns peaedun Jo padeospue
ojuo sezejd 10 SYEBMIpPIS ‘Siold)xe
Buippng Bueap woy Jojem ysem
jo sjunowe |Bws jo asodsip * * * O

‘uleIp ULo)s 1o salNb ‘jeans e
0} pebieyosip aq JaAauU piNays | ‘'sieusjew
JOUlo pue Sejsem poo} Ushl ‘spiny
aAfowojNe Jeyo pue Jio 4snp ped ayelq
18w UpEuod Aew sease Bunped Buuesio
WOy JaleM ysem asnedag suoyenbe. [eoo)
J0/pue 3).)S JO UOoRe|O}A Joaulp B s siy L “Apoq
Jajem Jo uielp uugls e o Juabe Buuesio
jo adAl Jeyio Aue o deos Buiuejuoo

seem jo ssodsip * * * JON OQ

jesodsig 131eM _—mw; pue ue_—____uuc n____-u._u ._==_=== __E wc==o_==ﬂ asall ash




“ME| |BI8PS) pUE 8jBIS PUB S80URLIPIO [220} AQ pajiqiyo.d A|Jouis S| — JaAiem
10 Jwiad preoq jo5uo) Ajljeny J81BAA (BuoiBay B Inouiim — sAenusiem Jo ‘wa)shs
ulesp uuojs ‘ssaynb ‘jeans sy; ojui syuejnjjod jo sbieyosip suj ‘310N 3ISYI1d

*21NY204q SIY} Ui paQLUIISBp 8S0U) SB yons SaljiAljoe uohuaald
uoynjjod ulelp WIS JO S3SSBUISNG pue sjuapIsal suuojul weiboid uonnjiod
ulBlq Wi01S ayj Ul uley AlUQ 8yl "SISlEM 30BUNS |BD0| 10 WA)SAS ulelp
wuojs 8y} ojur syueinjiod jo ableyosip ayl 1qIyosd S8oUBUIPIO JBIEM WIOIS
[BD0] 858U} ‘ME| |BI9P8) PUE 3]B]S Y}IM 0UBPIOIIE. Ul "abieyosip ulelp Lwois
|eBajli uanaid pue jojjuod abieyosip wejutew o) juewsbeuew uoynjod
UIRIP LLIOJS JO} SEoURUIPJIO paldope BABY 8pISIanty JO Aluno) pue seni) syl

‘uoynjos uoin|jod e 0} dn Sppe JEY) pUEB ‘18]em.no ues|o djsy
o} ped JnNo op Ued SN JO YoeT "WalsAs ulelp Luols ay) o Aem Ag swealis pue
‘SaYE| ‘SJaAL |B20| INO OJU! MO|j O] PAMO||E S| JBIEMIISEM USLM JUSWUOIIAUS
ay) ebewep ued (saposeble paseq-jaddod 1o suuojys Se Yons) sjedlwsyo
oixo) ‘sesodind BGuisuesp Jo Buiziiues Joj pasn s{ediwsyd UIBJUOD
us}jo sulejuno} pue ‘spuodysy ‘sizznoel 'sjood BuluWIMS [BlUBPISa) WOy
19JEMSI]SEAA "SWEBI]S PUB ‘SaYB| ‘SIBAL O)UI AROSIIP MmOy SaLed ) slueinjjod
sy} pue iolem wuols pejeanun Buipool juesaud Q) sesse padojeasp
woJ) Aeme saiem uies Aued o] s| sulelp uuols Jo asodind Asewnd syy

isiueqd juounea

pue SwdISAS 1amas
Aieyues o1 P31IUU0I
10U 3Je sujesq uols

120D A|pNIoD 4230M A1) DD A0

) k) Cheisay «S-._m»e
R T o e o) 0&2:&
LR OO, § UL SIS MG Sl Y AR

wiu 2udsngswete DU R M

(W43} AoualBy uipSI0l E:o..EGs:w WS BN -
O SFOOGMIRAUIGES MMM

A0g ySBL ANENE MIEM BWIOIRD -
WK SHURZMAIONSIAOD BD QOIS MMM

PIROY (UBABSUDD) BOMI0ISY IBIUA BITIS BIWONRD -
10 yaoDaI MMM

B RUALILONAUT BPISIBAIY (O Ajuno] -
:uopELLIGiU| uopN|jod UIEIP ULICYS (BLONIPPE O SNUI] JBUNO

BN'25 @p|RIEAL 02" |0LUCIPOOY MMM
1€ 8UISH9M [DUISIQ |OALOT PO AIUNDT BRIISAIY) INO HSIA 10

\HRULOjE
dowynwn  Qipsodwos . vonewsojy  Bupiovsnb saesey -
%%E;SU SO #O0TY -
0 quBiau Jnpe jsanhey -
WIBAT oD
(MHH) S15EAY SNODREZUH PIONFSNOH jO J8Un PUT SIEP D8 WD) -
Ry DIBL LORUAANI] 1O(NGOM 1ERD LLIDTS $HMNBA INO INOTR 1IN0 Py -
SNOOQ SAUM I RURUD WS RBEUTS
NG DR JEIE POLBLIU0D DUR Lol [eusiiin el
way psadep uerp wops ples 0 Smep wors gl ey

10} §652-905-008-1 1IVO

121810 DA ADUTA BBEDINA

WIS 4BIEAR ENIOIINIA LBISHAA
vnag Aeeg Aoy

2ut ‘amD AMBA WBIS

RR(] SPOVUAG AIVIMUWOD) XNGRUNL
epissaaly Jo Al

Z0# ¥SD Aediy

FUITSIC) 3O1EAR BULDJHED) DUHIPY
QIRINIET REDUEN

L4 L64 (606)
0005-884 (156)

cLz6-06s insl

£528-6.2¢ (9] $EuLdS Wi jo Airy
Brra-6ZL (s 1311510 101N SELAS UNesHy
000£-989 | L u5! -0 i
PLtL-L L2 (LEE) FRET] A AT A
LoZE-RGB (1581 CUARRY By i |
64808 | | 4! ey oy LLsuliusy edany
trIS659 Lo EHHEAL S PRI
PV VA baing o A
NPT T TR WIE 4
(JAARN Amgien, oK

SR ST MGy s

roZe” BAN:EV L WED) AT et

6SZZBEL || iy 3 A
169T-8EE (09.2) ST R Ly, i a0
Z0SE-e6e Laar) WYEMIOTY g Ay
1919226 (06 ke [ Ay
0758692 1156} ERianieg (b ANS
OELE-CZh (168) g W A5

:SIIONIDY ¥IALVAA ALNNOD 3AISUIAY




‘uieldp WIO0)S B LMOP 10
punoub ay) ojuo ‘yses} ayj ojul

sjeaiwsya pasnun jnd YIAIN

APUNWIWod INoA
Ul SJUBAS MHH JO 2INPayds B 10} 6§62
-90S-008-1 1IBD 3344 S - Sluand
uonRo3|02 0) swal MHH Buibuug Joj
}S0D OU S,818Y] JUBAZ UONII|I0D
(MHH) @lsep snopliezey
ployasnoy B 0} sjesiwuayd jood
pajuemun Buug ‘YoM L us30p
1yl §| jood e yum soqubieu e o}
wayi Buiaib A jsiy ‘sieanuay jood
pajuBMUN JO asadsip 0} padu NoA Jj

s|jeawayn
|ood o0 |esodsiqg sadoid

‘aji|onenbe 0} 21x0) aq
ued ey} [elaw Aneay e
S| Joddo) -s|edjweys
jood paseq-18ddod
0} saaljewsye 1ayjo
10 ssawkjod oiwebio
auuolyd yim aehbe
|oJjuogy  Alessadsu
Ajsyn|josqe ssa|un
sapioaebie peseq
-laddos Buisn ploAy

sepidaeb)y

‘LWa1sAs UIZIp W10lS 8y}
10 321NB 2y} 01U MOY 0} Pamoj(e 8q Jeaau
pInoys s[ediwayo [0od J1ay)0 PUB BULOIYD  «

‘sjana| H{d pue auuojyd ayl
Jopuow o) pasn aq pinoys ‘seims Aiddns
pue juawdinba jood Buiwims |1Bj8s

18 a|qejleae 'Si AUNOIYD -

‘sjad

pue uaIppyd jo

yoeal Jo no daay|

‘jpouns juanald

0] Bale palaAod

€ U S|EdIWaYD Jay)o
pue auuoyd BIOIS -

‘sjeqe|
jonpoid uo  peslEd|PUI
unowe B8y} Auo asp .

Bujpuey
pue abeio)g |ealway)d

yses ey
ui jo pasodsip pue dn peyoid aq pINoys spiios
19Yyj0 pue epsw 34 ‘sesse padeaspue)
10 pIp 0) palBAIp 8q ABW USEMYOE] pUE IS]EM
asun Jayy |cod ‘Aleanewslly ud abedess
e 40 ‘'(pszis Ajayenbspe pue paubisep
Auedoud J1) waysAs piayuielp pue yuej ondas
ays-uo ‘lames Alepues ey) o} pabiseyosip
aq 1snws s18)|y jood woy ysnipoeg pangiyosd
S| UIRIP WLIOIS JO 'YdNIp 'Wwieal)s e 0) ysnyyoeq
pue Jelem asuul 48y jood jo abieyssig

sJa)|i4 Bujues|n

'SI9)EM BIRUNS (20| PUER LWBISAS LIRID LWIOIS By 0Jul
wayy Buikuen Ajjlemuana ‘sjueinjjod Jayje pue uses) ‘eisem 1ad '1io Jojow dn ¥oid ued jPBs 8yy
$131U3 JBY) JJOUNI JBJEAY "WSBISAS UIRIp WL0)S pUE |8aus ay) ojut Jajem jood Buiieyssip ploay -9

UIBIp WO}S JO Japnb 'j8euls ey} Jajue

0] JUBWIPSS MO([E 10U O] "UOISOJ3 (10S JudAaid 0} Jaiem jood Bululelp ay) JO MO 81 jOUOD 5

“191EM BU] JO JSOW QJOSqe

0) seaie adeospue| ai) moj|e 0} SABP ma) e Jo poliad e JaA0 Jalem |00d ay) Uieip Ol aAey Aewnop ‘¢

18)EM Y} QJOSQE ||IM ey} SBaIE AUB JO ‘SpIBA ‘SUME| 'seale pededspue| 0} Jajem
jood wielp (11 1531 Jajem |ood awey e Ag A)uaa) s|eaiweyo ||e Jo a8l) St 18jem j00d 8y} USUM €

Bunuums Apuniuwos se yans sjcod abiie) sapnpu) s

seds Jo sjood
SIBIEM BIBJINE JO UIRIP WLID)S 8L OjL

pabieyDsip 80 10U PINOYS J8jem pajeuloiys) pauelp Buieg si inoA sjym jood ey asn Lau)
‘Buinesp soj pasedasd Buaq sy siey) 8)jum jood Jnok ajeus JoguBisu anok
19 do-00 & sjgas”) JReK jo awi) ey uo Buipuadap sAep () usaas o) dn

aye| pinoa siy  ejedssip 0] Jsiem [00d By Ul SIEHWSLD Byl MOllY  Z

.Qw,_a

‘iesp wioys sosenb 1aans
ay) ojul Jajemalsem Hd ybuy 1o mo| afieyosip
senepN Buypuey |ewads aynbal saipaoe
Jgjuwis pue Buiysem pioe woy senpisay

‘wajshs
uielp uuols ayy ojul siuejnjiod jo abieyosip
ayl uqyosd Ajol)S S8OURUIPIO IBIEM
WUOJS |ED07T ‘UleJp WUOS JO JapnbB jeals
By} OJUI MD| },UOM IBIBM BSUL 3JBum eele
UIp B Ul SIB[IEJ] PUB S|00] 'SJaXIL UMOp 8soy
0] ains aq ‘ease oned |ood ey Budepnsal
10 ‘jood inok Bupepnsas aie nok jj

saseung [00d Buysiuyay

islem

joad ay) ui (Lp 10 sanea| ‘sugep B'a) spos SleuiwE JO sINpay |

:sau)BpInG 8seL) MO|[0) ' WBISAS yuE) Jljdes e uo aie NoA jl o
‘WalsAs Jey; o Jajem jood 10808 jou [Im Aouabe Jemes (820] JnoA §|

suopdp abieyasig

‘Mojaq pejuesesd suondo
au) meael 'jue) ondes e Ag penes s| asnoy
JnoA Ji 40 ‘pamale jou s) sbueydsip James
JTQIIYIEG JO HjUIS 840 Wiip aulgoBll Buijsem
al o dwnd jood Buiuwms noA woi und
aq ued asoy B '‘pamolje st sBueLosip jamas j|

(sis0hamnd
181em AUN0Y) BPISIBANY 10| APIS 351aA8) 83S)

— sebueyosip j0od Joj pamolje

E—— siauj| Jamas Augjlues

] “ay} o) |esodsip y1 ess 0] Aousbe
18)BM INOA YIIM 28U

Apo 0} Ao woly ;ayip Aews
Bujuie.p jood Joj sjuswasnbay

suoneinBay abieyosig




suonenhiod |LIapY) pue VLS
puUE SaVURUIPIO [B20] AY payqiyold ARos spsiuein|ad jo sableyssip 8] welsAs
LRI WUDIS 8L ot sjurinod ysn|) SBRIAIIE BSaY) Ua)j()  SEBIE J0OPING |0 UMGH
BLISOY A4y pue "SIAIND puUR SAD|IE 01U 13)RMYSEM jO aBieyasp aif) 81 ASNPUL ADIAIRS
POOJ 3L LM PBIRIDOSSE 11131a0Id uoRNod I9IEMULIOIS UOWLUIoD v '3LON 3SV31d

siasealfiap
pue 'spusfisajep aseall 0 ‘seisem pooj Bunzuod Aysnpur 9aias pooy siy) woy sabieyosip
SAPNPWI S SIDIEM BIBUNS 1200 JO WBJSAS UIBID LWIOJS S1[) Ol SBISEM 40 abieyosip ay) TIATDIT
SBUURUIPIO J9IRMLLINIS [BIO| 8S8Y) ‘ME| |BIIPR) IUE BIEIS LlIM SUUBRIONDE U] [Kujund aliseyosip
puE JUaWIbRUBW JBIEMILIO|S 10} SBJURLIPIO Pa)dOPE AABL apISIaAly JO AN PUB SaNID) 8y |

Ja(ydiued siy) Ul paguosap
(SdNE) SeolorI4 uewabeuep| 1Seg By SB YOS SAIIAIDE vojusAsId uonnod Vo SEssaLISNg
pue siuapisal SWUojUl Wwelboly uonoainld JBIBMUES|D/IBIBAMULIDIS apisiaaly Jo AlunoD pue
saljin) 8yl 198} 8yl Jayje, dn Buiuea|s uey) 'Ajs0d ss8) pue 1aisea yanui st uonnjiod Bunuaaaid aous

‘pos ybnauyy eyejoousd sjuenjjod yi $82.11088.4
sa1empunaib o} Jeeuy; e sesod pue sAemigiem Jno
Jo Aenb ey sazypsedosf y weiqosd uoynjjod s81em
Jno JO %09 Se Yyanw Se $asned uoinyod J8)emuLI0]s

LIDYSAS UIRIP WAL)S ¥ Q)L MO ] rEmo
uaym s1ajem Lol apeIBnp ued sieajew vsay |
s1gsewiliop pue 'sjusbigjap ‘esealb |10 "sajsem

POO] SE IJONS S[EUBJEL SUIBJUOD UA0 ASNPLI
aIAIas [0} ) A pateloual JFIeMUSEM 10 JSEAL

'So)yB| pue SIaAL 'SWEalS (820}

ino o) Aposuip moy Aay) - Jusd
luswijean e 0} pajIBuULIod Jou ase
sufedp wiojs ‘siames lueyues exijurn

sAeMmIDIEM N0 0} Ajjoaltp siueinijod Buipodsuely jo uonsuny papusiun
3L} SBAIDS OS|E §I "JUBLIZBI] JDIEM 1O} DPIADIC JOU 330p WIBISAS U WIOYS DY) 9DUIS '§)3a0ls
Wi AemE 12)emuts ssaoxa Buidiuen Ag buipooy wsaaad diay 0} paubisap S1 LWISAS LIt
WHOIS @y | SUIBIp WIols pue slamas Alepues - siUd|sAs abeuieip om) sey Alunoy) spisiaaty

AHLISNONI
39INY3S 0004

JHL_
0lfs 104 3040

WVYHDOMG NOLLOS LOEID

. -
JIJEM\ ULIOIS |we

6652-905-008-1

wesBoid UoI0BI0Ld JBIBMUER|D/ISIEMULIOIS
apISIBAY JO AlUNOY) pue seyiD eyt

P 0

GGG6Z-90G-008- 1
G399019 V 30 SNIJWNQ VD3| L¥0d3Y Of

‘NIV¥(] WNOLS

INAVS-99€-008-1

6505-86¢ (606) :TVSOdSIQ ILSVA SNOQHVZVH

LL6 YO S$2S-8SE (606) YINd 00:6 Y314V
650S-85€ (606) AVIN-ZVH
:AONIOY 3SNOJSIY TidS

NOILYWYOAN| ONITOADIY

5606-85¢ (G0G) 18
LEaH [RIUDLUIOIALLY Jo Juiuedar)
Aouslly $30IMBS Ljiealy
OPISIOAR JO AJUNOT
1IRIUGS “Siopuea jesodsip/iuynios: pug
sialjddns _dooj-pasop, uo UONEWIoUI JO 4




119qUIaWal 3seald

P319j)0 9q
M unNyo0Lq Sit) Wl PRSI SIS Paquasasd
JO 88N so/pue pepiacsd 8q (iim suoyssbibins
voynyod 1ayemuwiols o) Bunngruiuon 8q Arw
YoM SORIANOE B/A98qO  YBIS Judlupedag
YR JI S8R 301AU8S POOJ JO SUONIadSsLI
penpayas Auembes buunp sagianoe uoynjod
Js)jemuiio]s JO  S320s ‘G.::m__OQ JOHUOIL
M Juswiiedsq  YjIeeH  |BJUSLWUOLIALS
Alunog apissany ay) 1wy alou asesrd ‘OSfYy

‘SIS PaPUBLILIOIS. B} JO IO
10 auo Busn 1apisuod aseayd ‘seais wajgaid
{Bluajod  Aue 48A09SID NOA ji  10ASMOM
QIMa0sq  Siyp W pequasaid SHWE eyl
JOATBW buyuesiduwy Apeasie 8q KB NOA

"SRAJE HIemapIs
Buipunouns 1o
“SanuRinua ‘sEale
Buiwp 100pino
zmmz alnssold NOA
uaym sjuabielap 10
Sayoes|q 21X0} asn juoQq
Buiuean wesys 10 Buisu
8J0J2q sease Buuip Joopino woy yses)

pue ‘s)ng analebn ‘sapiued poo) dn doams

sealy
Y|emapig/ioopino

[UoiM08 3u) Jo ed auio9aq o) SN J0 [e Joj aui 31 Mo “uonnyjod Jajemuio)s Jo Wajqoid au) o) af| & SaINquIU0d auokisng

sj0npoud Joj §0OT|
paseq-1gjem aseyaind

. alaepesboapoly
! Apeal, 10
‘9aJ)-awnyad, pue
eay-aieydsoud.,
‘Q81J-BIUOWIWE,

‘paseq wnajosnad-uou,

'DIXO)-LoL, pajaqe;
spnpoud Buueop
a|yissad Jaasuaypa

" * * sjonpoid

Ajpuauid

=-19)}BAA OSM

alemuel
no deay 0} paso
spl daay pue
siajsdwnp Ayes|
soeyday ‘Eale ay]

umap asoy Juop - Buidesams Aq tany |0nuo)

‘uea|o seaJe ¥20p Buipeo)

puglaysdwnp daey|

* 19)sdwng

jeyl jnog, MoH

UOlEWIOjUL
jesodsip oy
2415-85€ (606) €D
‘si0)dagiaiul
L asealb
¥ Bumoano
uswabeuew

0} yodal pue
10J 1NO LYABAA
Welp wiols

10 1msdwnp c_mE 100]) ‘yuIs B QiU asealh
iNOd JaASN  "SIBUIRILDD pajeas 10 suiQ MO||E)
uy BuifoAael 10} (10 pue esealt Buiyood pasn
aneg ‘Ajjedoid esesifi jo asodsip pue aipuey

""" |IO pue aseals)

§S05-85¢ (606) 1189
dn-¥01d a)sem snopiezey
Juo uolewJojuy 104
‘LLG N1B2 juds 2ixa) uodal
O] ‘UIBIp WIOIS B OUl JO
yses) ayj ojul aysem J1xoj
MOJYY L Uod HIFWINIY

‘Apedoid syonpoud
as8U) Jo 8sodsIp pue 8101s
pue Ajjnjeied s|aqe| peay
'S2OUBISONS IX0) WIBILOD
ueyo sjusbiajap pue
‘SjUBAl08 Em:mm.ioo: 'SIGUEB|D [RIBUBE)

-+ |esodsiq
pue abelo)s 1adoid

13)EM JC jJunowe
WINWILILW & Y)Im B3IE
ay) dow 'Auessadau
) ‘spudoidde se
QJSEM SnopJezey se
ajpuey Jo ‘sbeqieb
By] ul jo mmo%_c_
uay) pus 18l _.wo__ 1§
se yons SjuaqIosqe ~——
10 sbes asq
‘S||IdS BPISING UMOP
asol J,uoq "dnueaj2 ||ids Joy spoyjaw AJp Bs()

" s|idg 404 INO ydem

UIBIP WIO)S B Ojul MOJ}

0] Aj@Y) S| JBJEMBISEM B13YM SEBEIE Ul SLIa)|
Jay)o pue ‘siaugjuod abeqiel 'sjew uayay
Buiysem pioae ‘osly iojeiedas 13}Em)|I0
aeudoidde ve ym waishs Jamas ay)
0} PaYOBLUDT
Airedaoud

[Je yaym
SE3JE Ysem
pejeubisap ul
Ajuo Juawdinba
Aseeaub ysepp
‘UlRIp ULOJS B
10 sj0} Bunped
‘sha|e

‘'stapnb ojuf jou * - SUIBSP JOOJ) UMOP JO
juis dow syl ojur Jojem ysem pue dow Jnod

by 3 ulues|)




AR T e PO L O

GPISIBAIY JC AJUNe D PUR

wmc._m:_ :uci 2:,0 wajqouid
e uoljnjjod 19}EMWIO0)S S|

‘— 0 juis I Ll AD&a1p

rpale
InoAk ui sJ3|2Ad82

JO 31SI| B 23Al8%31 0] ; el st
{ Jawes ayj Jou ase waishs
| UIRJp WI0)S 3Y) pue wa)sAs
e P ool | 1aMas ay) Jey} mouy nok pig
ployasnoy jo fesodsip '
aly} UO UOJBWIIOJU} 1O
*131eM ‘
ino joajoud djay ues s
noA sfAem gz uo apinb
331} JnoA aAj8d%as o)

... _ T N ~r '

B.__u—:__on_ | Bl G e s s e sume
=AU Bl 0 conis i up pue eeo \oan szsayy
..w gmumaEh 01S : 10 IR 7 S o e e v e

0 AN IAME NI / wioJy awos uonnjjod

491EMLLIO0)S SIOP 3IIYAA

) e S




‘uapJeb pue awoy ay) Joj saAljeuId}|e 3jeS
Ajjejuawuosiaua uo j3pooq e 10y weiboid
UOI}23}01d JIJBAUES|D/IBIEAALLIOLS 34} |(BD

‘Buidwnp jebay woiy sajeueiuo)
'sBuiddip ume) pue saaes| Janl

‘9)1seMm |BLUIUE WOJ) SjueulwBIuUaD [edIbojoig
'SapIs|iy pue spleA wol uoisola |I0S
‘'suapseb pue sume| WOy S18Z11UB} pUB SBPIdIISad
JSNEYXS ¥ONJ} PUB 18D WOoY) SJUBLILIBIUOYD
Sulelp Wiojs 3y} ojul padwnp aie jeyj SI8uea|d
pjoyssnoy pue 'siuied ‘azaalgjue 1o JOJ0N
‘sjoals woy swlb pue BIgQ e

‘djsy 03} wayy abeinooua
pue uotjn|jod 18)emLLIO]S JNOQe Si3YJ0 ||3L

e & & 0 & 0

‘saijuoyine |eao| 03 buidwnp jebajj Loday

‘syonpoud 21x0}-uou aseyasing

‘sajsem snopiezey pjoyasnoy .
pue |10 pasn Jo asodsip A|ajes pue 3]2423Yy ‘epnpul spueinjiod Jolew swog

{sjuaajos pue sjuied
‘sajsem jod ‘sujjoseb ‘(1o ‘sjesiwayd ases
ume| yum saosnoeud Buidasyasnoy poob asn

: ) ‘1os ybnoay) ajejodaiad sjuenjjod
$82iNn0sal ‘_ouu‘su::ohm 0} jeasy) e sasod pue sAemiajem
ino jo Ajenb ay) sazipiedoal } ‘wajqoid uojnjjod iajem
‘uielp wiols e umop Buiyjhue inod saasN : ino jo °,09 S ysnw se sasned uonnjod Jajemw.ols

“SWEaJ)S pUB SaYe| ‘SI9AL INO 0) Ajjoalip

:0} SN JO ||e Joj 2w} S} ‘mou * © - wa|qoud
ay)} 0} a|3}1| e sanqLIuUOd auokiang syueinjod assy) AuED A|Bjewnyn sulesp wioys - © s wajqold sy

juonnjos ayj jo yed e ag | Swalqoud ay} s,jeym ‘o

‘SuleJp WJI0lS Ay}
oiul syueInjjod SSIIET )i ‘SPJRA pUR SI884}S INC JOA0 SMOI} JI Se Ing  uel|o
ApENSN St oUdjEMuUIBs ‘8INT  U91EM - 32UN0Sas 3lgeniea B ypm sn sapiaosd
pue Jie ayj suedis i Ajunon spisiaaiy w 1ybis pawodjam e AjjeoidA} st uiey

uolyn|jod Joyemulio}




PUD UOKLDWIO Ul Bul|9Ao55046 2.4 puB ‘suvi4DiuasaId WOOLSSD(D §sanbad ‘Ut '
J2,DM WJI0LS UO |D14240W patulad 224} 0 ADUJD UD UIDIGO [4UBA] uo142{|0) A4S
P|OY3SNOH 452.4D3U JUNOA JO SPUIL PUD S240P 24020 '5221420.4d UIDJP Wioss uadods

224n053J d04$-2U0 JNOA 2q UDD

'syad Jayjodnuoa)d

04 Wwayd 26DuN0dUT  "UBWUOJIAUB Y4
UO 2)SDM |DWIUD J0 $4224}3 |1 244 NoqD
SACgH9IAN ANV SAN3ITyd 3L
"yadpJagyodnupa)

Ajgadoud o4 moy NIYQTIHD HIV3IL
1NOY4IM 34D OYym Sd2UMO 42d

J2Yyl0 01 D|qU[IDAD W3Y4 33DW pup bop
4noA Bun|om uaym SHVE Y X3 AUdYD
$3Jpd

IDJ0| 4D sJasuzdsip Ul PaJa}jo Si4wW
W Jo S9yg Adpjualidwos ayy 350
"UISDG Y2403 JO UIDJP

W.J04s D opur 2450m jod gwnq A3AIN
42|10 3y

umop 41 ysn|} pup a3som jad dn JOOIS

COU NOANVD 1IVHM

"UOISSIUSUDJY 3SDAS|P JOJ J0LI2A JBYLOUD LA
6uIppD pub 20uDsINu D Buiwodaq 'AjJadoudu)
jo pasodsip s1 2450M 1ad uaym 25DIJOUI
05|10 UDD $)J3SuUl 5ad JIYLO0 PuUD S3I|4

‘Lsnp
PUD PUIM 'S1I35U) J3Y40 PUD S31|4 AQ P21IJDD
3Q uD2 A3y "juBWuoJIAUB 2y} oju! bop ayy

U4 Buni|po" " MONX.

Wo.} 2A0W SaSVS|p ds2y4 buisnoo swsiuobup
"BTpJDIb pup D[[3UoW[bS AdJpd os|o s6oQ 52234
ybnouyy poaads s1 ysym Bidat k]
[D337 puv "aspasip a5nND2 uUDD [Dy4 WNIJ2420G
LD §E3 ‘3 aup som jod wouy Qv3IP4S
N¥2 LV¥YH1 S3SV3SIQ 3ui jo 2wos

5JaM3S5 WJ0LS
04 Way} AJdDD UDD }Jound 3uaym SADMBAIIP
JO ‘S422445 'SY|DM3PIS UO }43| JO 5D2JD
uad [DWIUD Ul 24DNWN3ID 0} PIMO||D 51 345DM
#2d §1 'S3SYIUONI NOLLYNIWY.LNOD
dILYMWAOLS 40 ysid 2y
"S2)D| PUD SWD3J45 JNO ul ‘3DB|D 4o yimoub
2y} 240woud UDI JDY4 SLUBIILNU UID4UOD OS|D
sbuiddoup |DWIUD 3say| ‘paLDBULUN HD| JO
%2242 pooydoqybiau Jnok o) S|2ADIL L1 BJIYM
‘NIVYQWAOLS 3IHL OLNI vIY31Dv§

puo 31S¥YM 134 404l IV SIHSYM J2i0M
24SDM JO UIDJ BY} 'NOA UDaU JALDM D35 | UDD

NOA 41 UZA] "SUIDJ 41 UBYM ADMJIDLDM 4STIDIU
Y4 04Ul PaYSN|$ Aja4DIP3WWI 2.D SD3IJD
Asspub pup ‘s§23ULS ‘SH{DMIPIS ‘S|IDJ4 UO 143
245DM |24 'PIOAD 04 52| 3uoAdaaa 423lgns
0 51 24spMm tad 4nq ‘syad Jno 240| D 3M

Sidd H

'S6UIPUNOJJNS 2|qDLI0 L0 UDAI

J12y} 240122uddD j|1m S10qybiau pub Ajiwpy ‘1ad UnoL "s2214o0ud 4ad 2pduns 253y4

buimo|jo} AqQ 2uioy JnoA puUNoJD pup UI LNIWNOJATIANI AHLTVIH ¥ m.r%

@ P a F 4 B 5 0 B o

LNIWNOYIANT
JIIHLIVIH
v NV
134 AHLIV3H
V ¥04 SdI|

L8EL-9€9-888-1 TIVD
SY3yY ¥3HLO TIY 404

4BEL-RSE-606
v0G26 VD '3PISIALY
anuaAy SSAUJ3P|IM 0GEG
IQISUIATY

618 LPE-09L
10226 vD opul
Ua.ung UbA GGE-GY

OIQNI

G208-626-606
GpG26 VD 'JauwanH
UOSJIPURS Y4NoS 008 .

13WaH \ﬁ.ar
vy
2G82-126-09L !,.rﬂc .
G2226 VW2 'yAg . | -
ADMA UOSGOH ISPM 0GH9T
JHLATE

v

T TEI5] AL
4D 2J15G3M JNO LISIA JO '[DSOASIP UIDJP WJ0(S
[p62)1 4u0dau 04 'GEGZ-90G-008- 1
4D JaqWINU 3U1|| OH 334 TIOL 4o o9

o)
SDT 3P TAAIT 03 S 3pa0T} Pov]

14D SN |IDW-3
HO

TP
N
pJDog |044u0D
$224n0say A41{ONY) JI4DA 34D4S

~|
4
|

:524159am buimo|joy
2yi 4Is1A 25D2)d ‘UOILDWIOLU [DUOIIPPD Jod
R E F



AL UNWWO oA Ul 241 J0 Aom
ublagsanbe @Yy Pup ' fUBWMOJIAUD
Y4 ‘poysJaipm JnoA 42340ud
04 Juod JunoA buiop Joj NoA Nuby)

5)105 JNOA Ul $52q Modb SassDJb JDym
puD ‘Sp2am {hogp Op 0} Joym 'aJnisod
AYl|D2Yy D Ysi|qDisa-2aJ 04 Moy '3)td aunubw
PJDAYODQ {U3JUND JNOA YLIM Op 0} {Dym
4o put} o} {OLUSIp UOIDAJ3SUCD ([D20|
Jnod alod0| o) ¢GGZ-90G-008-1 P2

"Ja)DM
27DJJNS PUD UlDJ WoJj sapidysad
pUD J3Z)[1}J3) PIJOLS 40240d4 -

"D2JD P24D|1 §UBA-||3M
‘Adp ‘pay20| D W S3pIdISad 3J0lS

‘6oq 214s0d p3jUas
Aj1ybu4 © ut 31 Jo asodsip pup |10 3y
dn %0os 0} Jajil| ALY 3sn |ids
[an} D 2)| 510 Jooy 40 5|)ds 402

"P22u noA Joym Ajuo Ang

:saul[2pInb asues
UOWWOD 253y} MO||04 04 UIDLID3 2Q
‘s|p21waY2 asay} buisn uaypp ‘josodsip
Jadoud pup bujpupy |njadpd auinbad
SUJDQ Uy purio} S|D1WYD 244 JO AUDWY
SdLL AL34VS J9VEOLS TVI¥ILYW

AjjpdAg s
sayou (,9)
x15 ‘4ybray
Jadoud oy
saJngsod MOW

‘uoin|jod JUawp3as 3anP3J PUD SHUDG
WD2JLS |DJNJOU 2Z)(Ig04S 04 Uo14DIabaA
MO|[D [|IM SIYy) SWo2uis 40biADU
0} pP2qWDaJ}s 3y} JO poaisul buissoud
2y jo asn 3y} sabounoouz Buduag
"SWD2.LS 04 Y20452A]| PUD Sas40Y 40} ADm
Aspa ‘ajps D apiaoud sbuissodd WoaJdys
paubisaq - SWD4S JO N0 S|DWIUD 3T

“SU0I4IPUOD A2t 40 fam bulunp

UOI4IDLY J2442G Y4IM SDUNUD 2piaoudd
[1M  SJ42A0D 2AI4D42D2A
‘uoliippo uj
‘Aygadasd  Jnok
jo 2jupuvaddo
2yt buiacudwi
2|Iym  siualuinu
gqJuosqgo pup
UoISOJ2 2ZIWIUIW djay
up> s2dojs 42da24s uo Jo
sbuipjing punoup pad0|d

J2403 3A1404302A v - Buiysodwos Ax|

"J31503 HuljpuDy 3JNUDW XDW
04 S3PIS OMJ. JO 2UC UO |{OM 4JOYS D pup
Ja40m punoJb }3a404d 04 pod a4345u00
D JO |SISUCY AJ|DNSN S2uNioNdys 259y |
‘Appnb Jajom 4o3joud o) salyoDy
@bouoys aunubw ubisap o4 f2uySIp
UOI{DAI2SUOD [DI0] JNOA YlM F2IHD -

“4N0 J2}0MUIDS d2a)
04 2[1d 2y4 JaA0 dupy U0 U2A0D D 23D)4
"ADMD 2JNUDW 3Y4 YSOM PUD ‘SWDBULS
Jajua Abw jjound 3aJaym saopid
u 2Jnuow Jo sapd payoagoldun auoys
1ou 0Q “Ajgedoud 24nuow JnoA 3YOLS -

A 2 Ww_
#. - - #!

‘$2540Y Y4Im

SJ3UMOPUD| PUD SJaUMO
asdoy Joj peoubisap
A[p314193ds  (sqwa)
$32142044 su2w2boupyy

; iseg ojdus may
. 4 o D 240 Buimojjo}
‘%W ay| ‘sadJnosaJ
(A  L3z.0m Jno dn
buiupajo puv bujyresoud
ul jJod D Apjd uDD '00} ‘NOA (HD0LSAI
Jo 3sJoy D umoe 04 ybnous appunjuoy
L 4 H

"YSOU4 2Y4 Uy 41 298|d PUD S[DIUB4DW
ju2qJosgp pasn dn 43IMS  s|ids dn
-UD2|2 04 J2441| 402 SD YINS GIYIYIL VYW
AN3830S8Y 35N J4aunb Jo aaus
3yl 04U SQINTH ITOTIHIA ISOH F3A3N

L]

‘SJ2UID4UOD u2dO U] P2.04S 51 JO
JuawaAod 244 04U0 5dIUP IO} 3ZI3USI4UD
Jo j10 ‘s0b ysabui Aayy }1 pauosiod aq ubd
siad Jnog "Ajdadodd spingy 231y pasn
40 asodsiQ  "SHUR| PIOAD 0} 2|!GOWIOLND
JNOA  UIDJUIDYY ‘S[DIJA4DW  SNOPJDZDY
Jaaogse| JnoA jo a@sodsip o §31vQ
QNY SNOILY20T NOILI3TIOD
31SYM SNOQAIvYZIVvH QT0H
-3SNOH Y04 SG62-905-008-1 TIVD
"S3HD| pup SwoaJis ul dn pua Auowiwod
OS[0 {10 JOJOW PuUD SADM2AIP oL}
JBLDM BSU 'SJ3Z)|I4d2) UMD “Woinjjod
J2,DM O} PPD {Dy4 DDIJBWY uDGINGNS
40 s24nyx14 AUDIW Y} JO U0 AjUO 2D S§a4

*5u014DjnbaJ
ajsom jad  4noqD 2J4oWw jNo pul} o4
A321440 LNIWIZPO4NT 3002 Y201
INOA Tivo Aja4pipaunui dn pauva)d
2Q 4ShW  (DwjuD I
ay4 Aq 442 a4s0M =
Auy Jadooas i
‘|2a0ys "boq o Asund
o4 Aysadoud iy} jo
440 [DWIUD UD SH[DM oYM
2uoAup auinbad Aj|pa1j13ads
SMD| 25244 J0 2Wog ‘dnuoaj
2i50M 4ad uaanob oy, SmMD|




€00¢ Arenue(

NI ﬁtyyuv;.ma/mn

C00-€0-9-€€8 Vdd

0} aping) s szt ~ .

sojels peuun

sdu/aoS eda
J191emunio)s/sopdu/a0S-edommm
JISIA JO

Whatis stormwater cungff?

Polluted stormwater runoff can have
many adverse effects on plants, fish,
Stormwater runoff occurs when precipitation animals, and people.

from rain or snowmelt flows over the ground. St @ devs] The vEiEs
Impervious surfaces like driveways, sidewalks, and make it difficult or

and streets prevent stormwater from impossible for aquatic plants to
naturally soaking into the ground. grow. Sediment also can
destroy aquatic habitats.

>

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can't exist in water with low
dissolved oxygen levels.

->

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

>

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

¢ Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.
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Lawn care

Excess fertilizers
and pesticides
applied to lawns
and gardens wash

off and pollute Septic
streams. In

addition, yard SR
clippings and Leaking and
leaves can wash poorly

into storm drains and contribute maintained
nutrients and organic matter to streams. septic

-

Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

+ Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

-

Compost or mulch yard waste. Don't
leave it in the street or sweep it into
storm drains or streams.

-

Cover piles of dirt or mulch being
used in landscaping projects.

systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

¢ Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

¢ Don't dispose of
household hazardous
waste in sinks or toilets.

Auto care

Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as

e |

Eduealion & eiesliol To chauging people’s bohaion.
Sigus: aud, warkod near, §Town, dhains, worn, vesidends
Ul pollitants eatoning Uho dnains will, be connied

wilhealed ilo o

walenbody.

dumping the materials directly
into a waterbody.

¢ Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

¢ Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

Pet waste

Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

¢ When walking -
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Rusidedtial landseaping

Permeable Pavement—Traditional concrete and
asphalt don't allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

Rain Barrels—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

Rain Gardens and =

Grassy Swales—Specially

designed areas planted

with native plants can provide natural places for
rainwater to collect
and soak into the

= ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

Vegetated Filter Strips—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local

Erosion controls that aren’'t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids

waterbodies.

+ Report any chemical spill to the local
hazardous waste cleanup team.
They’'ll know the best way to keep
spills from harming the environment.

+ Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

+ Cover grease storage and dumpsters
and keep them clean to avoid leaks.

deposited into local waterbodies.

especially after rainstorms.

that can be picked up by stormwater and

¢ Divert stormwater away from disturbed or
exposed areas of the construction site.

¢ Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,

¢ Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

¢ Keep livestock away from streambanks and provide
them a water source away from waterbodies.

¢ Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

¢ Vegetate riparian areas along waterways.
¢ Rotate animal grazing to prevent soil erosion in fields.

¢ Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Automolive
Focilities

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be

Improperly managed logging operations can result in erosion and
sedimentation.

¢ Conduct preharvest planning to prevent erosion and lower costs.
¢ Use logging methods and equipment that minimize soil disturbance.

¢ Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

¢ Construct stream crossings so that they minimize erosion and physical
changes to streams.

¢ Expedite revegetation of cleared areas.

repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

¢ Clean up spills immediately and properly
dispose of cleanup materials.

¢ Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

¢ Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

4 Install and maintain oil/water separators.
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The most recent National Water Quality Inventory reports that runoff
from urbanized areas is the leading source of water quality impairments
to surveyed estuaries and the third-largest source of impairments to

In urban and suburban areas, much
of the land surface is covered

by buildings and pavement, which
do not allow rain and snowmelt

to soak into the ground. Instead,
most developed areas rely on storm
drains to carry large amounts of
runoff from roofs and paved areas to
nearby waterways. The stormwater
runoff carries pollutants such as oil,
dirt, chemicals, and lawn fertilizers
directly to streams and rivers, where
they seriously harm water quality.
To protect surface water quality and
groundwater resources, development
should be designed and built to

minimize increases in runoff.

How Urbanized Areas
Affect Water Quality

Increased Runoff

The porous and varied terrain of
natural landscapes like forests,
wetlands, and grasslands traps
rainwater and snowmelt and allows
them to filter slowly into the ground.
In contrast, impervious (nonporous)
surfaces like roads, parking lots, and
rooftops prevent rain and snowmelt
from infiltrating, or soaking, into
the ground. Most of the rainfall

40% evapotranspiration

10%
runoff

surveyed lakes.

Did you know that because of impervious surfaces like pave-
ment and rooftops, a typical city block generates more than
5 times more runoff than a woodland area of the same size?

and snowmelt remains above the
surface, where it runs off rapidly in
unnaturally large amounts.

Storm sewer systems concentrate
runoff into smooth, straight
conduits. This runoff gathers speed
and erosional power as it travels
underground. When this runoff
leaves the storm drains and empties
into a stream, its excessive volume
and power blast out streambanks,
damaging streamside vegetation and
wiping out aquatic habitat. These
increased storm flows carry sediment
loads from construction sites and
other denuded surfaces and eroded
streambanks. They often carry
higher water temperatures from
streets, roof tops, and parking lots,
which are harmful to the health and
reproduction of aquatic life.

30% evapotranspiration

10% shallow

The loss of infiltration from
urbanization may also cause profound
groundwater changes. Although
urbanization leads to great increases
in flooding during and immediately
after wet weather, in many instances
it results in lower stream flows
during dry weather. Many native fish
and other aquatic life cannot survive
when these conditions prevail.

Increased Pollutant Loads

Urbanization increases the variety
and amount of pollutants carried
into streams, rivers, and lakes. The
pollutants include:

* Sediment

* QOil, grease, and toxic chemicals
from motor vehicles

e Pesticides and nutrients from
lawns and gardens

* Viruses, bacteria, and nutrients
from pet waste and failing septic
systems

* Road salts

* Heavy metals from roof shingles,
motor vehicles, and other sources

* Thermal pollution from dark
impervious surfaces such as streets
and rooftops

These pollutants can harm fish and
wildlife populations, kill native
vegetation, foul drinking water

infiltration
25% deep
infiltration

Natural Ground Cover

infiltration
5% deep
infiltration

supplies, and make recreational areas

75%-100% Impervious Cover unsafe and unpleasant.

Relationship between impervious cover and surface runoff. Impervious cover in a watershed results in increased
surface ruunoff- As little as 10 percent impervious cover in a watershed can result in stream degradation.



Managing Urban Runoff
What Homeowners Can Do

To decrease polluted runoff from

paved surfaces, households can develop
alternatives to areas traditionally covered
by impervious surfaces. Porous pavement
materials are available for driveways and
sidewalks, and native vegetation and mulch
can replace high maintenance grass lawns.
Homeowners can use fertilizers sparingly
and sweep driveways, sidewalks, and roads
instead of using a hose. Instead of disposing
of yard waste, they can use the materials to
start a compost pile. And homeowners can
learn to use Integrated Pest Management
(IPM) to reduce dependence on harmful
pesticides.

In addition, households can prevent
polluted runoff by picking up after pets and
using, storing, and disposing of chemicals
properly. Drivers should check their cars

for leaks and recycle their motor oil and
antifreeze when these fluids are changed.
Drivers can also avoid impacts from car
wash runoff (e.g., detergents, grime, etc.) by
using car wash facilities that do not generate
runoff. Households served by septic systems
should have them professionally inspected

and pumped every 3 to 5 years. They should
also practice water conservation measures to
extend the life of their septic systems.

Controlling Impacts from New
Development

Developers and city planners should
attempt to control the volume of runoff
from new development by using low
impact development, structural controls,
and pollution prevention strategies. Low
impact development includes measures that
conserve natural areas (particularly sensitive
hydrologic areas like riparian buffers and
infiltrable soils); reduce development
impacts; and reduce site runoff rates by
maximizing surface roughness, infiltration
opportunities, and flow paths.

Controlling Impacts from
Existing Development

Controlling runoff from existing urban
areas is often more costly than controlling
runoff from new developments. Economic
efficiencies are often realized through
approaches that target “hot spots” of
runoff pollution or have multiple benefits,
such as high-efficiency street sweeping
(which addresses aesthetics, road safety,

Related Publications

Turn Your Home into a Stormwater Pollution Solution!

www.epa.gov/nps

This web site links to an EPA homeowner’s guide to healthy
habits for clean water that provides tips for better vehicle and
garage care, lawn and garden techniques, home improvement, pet

care, and more.

National Management Measures to Control Nonpoint Source

Pollution from Urban Areas
www.epa.gov/owow/nps/urbanmm

Low Impact Development Center

and water quality). Urban planners and
others responsible for managing urban

and suburban areas can first identify and
implement pollution prevention strategies
and examine source control opportunities.
They should seek out priority pollutant
reduction opportunities, then protect
natural areas that help control runoff, and
finally begin ecological restoration and
retrofit activities to clean up degraded water
bodies. Local governments are encouraged
to take lead roles in public education

efforts through public signage, storm drain
marking, pollution prevention outreach
campaigns, and partnerships with citizen
groups and businesses. Citizens can help
prioritize the clean-up strategies, volunteer
to become involved in restoration efforts,
and mark storm drains with approved “don’t
dump” messages.

www.lowimpactdevelopment.org

This center provides information on protecting the environment
and water resources through integrated site design techniques that
are intended to replicate preexisting hydrologic site conditions.

Stormwater Manager’s Resource Center (SMRC)

www.stormwatercenter.net

Created and maintained by the Center for Watershed Protection,
this resource center is designed specifically for stormwater

This technical guidance and reference document is useful to local,
state, and tribal managers in implementing management programs
for polluted runoff. Contains information on the best available,
economically achievable means of reducing pollution of surface
waters and groundwater from urban areas.

Onsite Wastewater Treatment System Resources
www.epa.gov/owm/onsite

This web site contains the latest brochures and other resources
from EPA for managing onsite wastewater treatment systems
(OWTS) such as conventional septic systems and alternative
decentralized systems. These resources provide basic information
to help individual homeowners, as well as detailed, up-to-date
technical guidance of interest to local and state health
departments.

practitioners, local government officials, and others that need
technical assistance on stormwater management issues.

Strategies: Community Responses to Runoff Pollution
www.nrdc.org/water/pollution/storm/stoinx.asp

The Natural Resources Defense Council developed this inter-
active web document to explore some of the most effective
strategies that communities are using around the nation to
control urban runoff pollution. The document is also available in
print form and as an interactive CD-ROM.

For More Information
U.S. Environmental Protection Agency
Nonpoint Source Control Branch (4503T)
1200 Pennsylvania Avenue, NW
Washington, DC 20460

www.epa.gov/nps

February 2003
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What's In It For You?

The Clean Water State Revolving Fund (CWSRF)
program has become a major source of funding to
address polluted runoff. To date, 30 of the 51
CWSRF programs have provided funding for
nonpoint source and estuary protection projects.
Today annual funding to address polluted runoff
exceeds $200 million. CWSREF loans are issued at
below market rates (zero percent to less than market),
offering borrowers significant savings over the life of
the loan.

History

In creating the CWSRF program, Congress ensured
that it would be able to fund most types of water quality
projects, including nonpoint source, wetlands, estuary,
and other types of watershed projects, as well as more
traditional municipal wastewater treatment systems. The
CWSRF program provisions in the Clean Water Act give
no more preference to one category or type of project
than any other.

. SClean Water

State Revolving Fund

Capacity of the CWSRF

The 51 CWSRF programs work like banks (each state
and Puerto Rico has one). Federal and state
contributions are used to capitalize or set-up the
programs. These assets are used to make low-interest
loans for important water quality projects. Repaid
funds are then recycled to fund other important water
quality projects.

The CWSREF programs have in excess of $42 billion
in assets and average funding for the past three years
exceedes $4 billion annually. The funding of polluted
runoff projects with the CWSRF is gaining momentum.
Since 1989, the CWSRF program has funded 3,400
projects, investing more than $1.6 billion in polluted
runoff projects.

Who May Qualify?

Included in a long list of eligible loan recipients are
communities, citizens groups, businesses, farmers,
homeowners, watershed groups, and nonprofit
organizations. Since the program is managed largely by
the states, project eligibility may vary according to the
priorities within each state. Contact your state's CWSRF
program for details.

Polluted Runoff and the CWSRF

The CWSRF can fund virtually any type or category
of polluted runoff that is included in a state approved
nonpoint source (NPS) management plan.

Polluted runoff occurs when rainfall, snowmelt, or
irrigation runs over land or through the ground, picks up
pollutants, and deposits them into surface or ground
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water. For instance, polluted runoff from agricultural
sources is the leading contributor to water quality
impairments in rivers, degrading over 60% of impaired
river miles.

Terraces, conservation tillage and conservation buffers save soil and
improve water quality

Here are a few actual project examples from states that
demonstrate what the CWSRF can do:

* California - Stormwater management
facilities, including sediment basins and
constructed wetlands. Purchasing
easements for wetland protection

*  Delaware - Animal waste management
facilities, including manure storage facilities
and dead chicken composters

*  Massachusetts - Septic system improvements
and replacement

e Minnesota - Agricultural best management
practices (BMPs) to prevent and reduce
runoff. Purchasing conservation tillage
equipment and implementing soil erosion
controls

e New York - Purchasing land and easements for
source water protection projects

*  Washington - Rehabilitation of streambanks,
riparian corridors and buffers

*  Wisconsin - Water protection and
improvement projects on brownfield
redevelopment sites

*  Wyoming - Removal of leaking underground
storage tanks and remediation of contaminated
ground water and soil

State of the art lagoon animal waste management system

These are just a sample of the projects that have been
funded. Contact your state or visit the CWSRF web site
for more examples and information (www.epa.gov/owm/
cwfinance/index.htm)

Benefits of Loans

First, Funds are Available. CWSRF loans can usually
be obtained much faster than grants and each year over
$200 million is spent on nonpoint source projects.

Second, No Cash Up-Front. Most grant programs
require significant cost shares (as much as 40 percent or
more). A CWSREF loan can cover 100 percent of project
costs with no cash up-front.

Third, Significant Cost Savings. CWSRF loans
provide significant cost savings over the life of the loan.
The total cost of a zero percent CWSRF loan will be
approximately 50 percent less than the same project
financed by a commercial loan at 7.5 percent.

Fourth, Loans can Complement other Funding
Sources. It may be possible to combine a CWSRF loan
with grant dollars from other sources. Check with your
state.



Sources of Repayment

Many users of the CWSRF program have demonstrated
a high level of creativity in developing sources of
repayments. The source of repayment need not come
from the project itself. Some possible sources include:

» Fees paid by property owner or homeowner

* Fees paid by a developer

» Dedicated portion of local, county, or state
taxes or fees

» Recreational fees (fishing license, park
entrance fees)

* Stormwater management fees

»  Wastewater user charges

* Donations or dues made to nonprofit groups

*  Business revenues

Making Funding Accessible - Ohio Examples

The state of Ohio employs several innovative funding
methods to ensure a variety of watershed projects receive
funding. Two unique funding methods used in Ohio are
the Linked-Deposit Loan Program and the Watershed
Resource Restoration Sponsorship Program (WRRSP).
In both examples the state shows creativity by taking
existing institutional arrangements and modifying them to
achieve the state’s goals and meet the needs of loan
recipents.

e o o o o o o @ oSCleanWater

State Revolving Fund

Linked Deposit Lending Program

In Ohio's linked-deposit program, the state makes
arrangements with local banks to provide loans for
agricultural BMPs and on-site wastewater treatment
projects. Under a linked-deposit arrangement the state
agrees to buy a bank's investment (CD) and receive a
lower than market rate of return on the investment. The
bank agrees to provide reduced interest rate loans for
eligible projects. The linked-deposit loan interest rate
reflects the difference between the state's reduced rate of
return on the investment and the market rate of return.

The linked-deposit approach benefits CWSRF programs
because they support high priority nonpoint source
projects and because they place risk and management
responsibilities with local financial institutions. Financial
institutions earn profits from the linked deposit agreements
and add an additional service for their customers.
Borrowers find linked deposit programs to be economical
and comfortable; they save money with low-interest loans,
and they are comfortable working with local financial
institutions.

For more information on linked-deposit loans see EPA’s
Activity Update “Innovative Use of Clean Water State
Revolving Funds for Nonpoint Source Pollution”
(EPA 832-F-02-004) found on the CWSRF web site.

Watershed Resource Restoration Sponsorship

Program (WRRSP)

The WRRSP offers communities very low interest rates
on loans for wastewater treatment plant improvements if
the communities also sponsor projects that protect or
restore water resources. The end payment for the
wastewater treatment plant project is the same because of
the lower interest rate and the simultaneous funding for the
restoration project by the wastewater treatment plant.

The benefit of this program is water restoration projects
that normally would not receive funding are completed
with the help of the wastewater treatment plants.
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To date, the WRRSP program has supported projects
that have acquired wetlands and riparian lands, acquired
conservation easements, restored habitat, and removed
dams.

Over the past two years under the WRRSP, communities
in Ohio have used $24 million of CWSRF loan funds to
protect and restore 1850 acres of riparian lands and
wetlands and 38 miles of Ohio's stream corridors.

For more information on Ohio’s WRRSP see EPA’s
Activity Update “Ohio’s Restoration Sponsor
Program Integrates Point Source and Nonpoint
Source Projects” (EPA 832-F-02-001) found on the
CWSREF web site.

Challenges Ahead

With increasing emphasis on watershed-based program
management and implementation of Total Maximum Daily
Loads (TMDLs) in impaired water bodies, it will be even
more important to take advantage of the tremendous
buying power of the CWSRF program.

The water quality community needs to work together to
increase understanding of polluted runoffissues and
facilitate the use of the powerful resources of the CWSRF
to address these significant problems. EPA has been
encouraging the states to open their CWSRFs to the
widest variety of water quality projects and to use their
CWSREFs to fund the highest priority projects in targeted
watersheds. Those interested in cleaning up polluted
runoff must seek out their CWSRF programs, gain an
understanding of how their state program works, and
participate in the annual process that determines which
projects are funded.

For more information about the Clean Water
Revolving Fund, or for a program representative in
your State, please contact:

Clean Water State Revolving Fund Branch
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW (Mailcode 4204M)
Washington, DC 20460
Phone: (202) 564-0752 Fax: (202) 501-2403

Internet: www.epa.gov/owm/cwfinance/index.htm

Clean Water

State Revolving Fund

Office of Water

March 2003

EPA 832-F-03-004



s stormwater flows over driveways,

lawns, and sidewalks, it picks

up debris, chemicals, dirt,
and other pollutants. Stormwater
can flow into a storm sewer
system or directly to a lake,
stream, river, wetland, or coastal
water. Anything that enters a
storm sewer system is discharged
untreated into the waterbodies
we use for swimming, fishing, and
providing drinking water. Polluted
runoff is the nation’s greatest threat to
clean water.

By practicing healthy household habits, homeowners can keep common
pollutants like pesticides, pet waste, grass clippings, and automotive fluids off
the ground and out of stormwater. Adopt these healthy household habits and
help protect lakes, streams, rivers, wetlands, and coastal waters. Remember
to share the habits with your neighbors!

Healthy Household Habits for Clean Water

Vehicle and Garage

* Use a commercial car wash or wash your car on a lawn or other unpaved surface to minimize
the amount of dirty, soapy water flowing into the storm drain and eventually into your local
waterbody.

*  Check your car, boat, motorcycle, and other machinery
and equipment for leaks and spills. Make repairs as soon as
possible. Clean up spilled fluids with an absorbent material
like kitty litter or sand, and don’t rinse the spills into a
nearby storm drain. Remember to properly dispose of the
absorbent material.

* Recycle used oil and other automotive fluids at
participating service stations. Don't dump these
chemicals down the storm drain or dispose of them in
your trash.

Lawn and Garden

* Use pesticides and fertilizers sparingly. When use is
necessary, use these chemicals in the recommended
amounts. Avoid application if the forecast calls for rain;
otherwise, chemicals will be washed into your local
stream.

* Select native plants and grasses that are drought- and pest-
resistant. Native plants require less water, fertilizer, and pesticides.

* Sweep up yard debris, rather than hosing down areas. Compost or recycle yard
waste when possible.

* Don’t overwater your lawn. Water during the cool times of the day, and don’t let water run off
into the storm drain.

*  Cover piles of dirt and mulch being used in landscaping projects to prevent these pollutants

from blowing or washing off your yard and into local waterbodies. Vegetate bare spots in your
yard to prevent soil erosion.

Home Repair and Improvement

* Before beginning an outdoor project, locate the nearest storm drains
and protect them from debris and other materials.

* Sweep up and properly dispose of construction debris such
as concrete and mortar.

¢ Use hazardous substances like paints, solvents, and
cleaners in the smallest amounts possible, and
follow the directions on the label. Clean up spills
immediately, and dispose of the waste safely. Store
substances properly to avoid leaks and spills.

Purchase and use nontoxic, biodegradable, recycled,
and recyclable products whenever possible.

¢ Clean paint brushes in a sink, not outdoors. Filter
and reuse paint thinner when using oil-based paints.
Properly dispose of excess paints through a household
hazardous waste collection program, or donate unused
paint to local organizations.

* Reduce the amount of paved area and increase the amount of
vegetated area in your yard. Use native plants in your landscaping
to reduce the need for watering during dry periods. Consider directing
downspouts away from paved surfaces onto lawns and other measures to increase
infiltration and reduce polluted runoff.
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Water-Efficient Landscaping

A Message from the
Administrator

Christine Todd Whitman

[ believe water is the biggest environmental
issue we face in the 21st Century in terms of
both quality and quantity. In the 30 years since
its passage, the Clean Water Act has
dramatically increased the number of waterways
that are once again safe for fishing and
swimming. Despite this great progress in
reducing water pollution, many of the nation’s waters still do not meet
water quality goals. I challenge you to join with me to finish the business
of restoring and protecting our nation’s waters for present and future

generations.

United States Environmental Protection Agency
Office of Water (4204M)
EPA832-F-02-002

September 2002
www.epa.gov/owm/water-efficiency/index.htm
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What is
Water-efficient
Landscaping?

ater, many agree, is our most pre-

cious natural resource; without it,

life ceases. Yet judging by our water
use and consumption practices, many of us in
the United States seem to take it for granted. A
typical household uses approximately 260 gal-
lons of water per day. “Water conscious” indi-
viduals often install high-efficiency shower
heads and toilets and wash only full loads of
clothes and dishes to reduce consumption. But
in the summer, the amount of water used out-
doors by a household can exceed the amount
used for all other purposes in the entire year.
This is especially true in hot, dry climates.

Gardening and lawn care account for the
majority of this seasonal increase, but other out-
door activities, such as washing cars and filling
swimming pools, also contribute. According to
the U.S. Geological Survey, of the 26 billion
gallons of water consumed daily in the United
States', approximately 7.8 billion gallons, or 30
percent’, is devoted to outdoor uses. The
majority of this is used for landscaping. In fact,
it is estimated that the typical suburban lawn
consumes 10,000 gallons of water above and
beyond rainwater each year (Vickers, p 140).
Many mistakenly believe that stunning gar-

dens and beautiful lawns are only possible
through extensive watering, fertilization, and
pesticide application. As this booklet will
demonstrate, eye-catching gardens and land-
scapes that save water, prevent pollution, and

protect the environment are, in fact, easily
achieved by employing water-efficient landscap-
ing. Water-efficient landscaping produces
attractive landscapes because it utilizes designs
and plants suited to local conditions.

This booklet describes the benefits of water-
efficient landscaping. It includes several exam-
ples of successful projects and programs, as well
as contacts, references, and a short bibliography.
For specific information about how to best apply
water-efficient landscaping principles to your
geographical area, consult with your county

ﬁ

st B

Xeriscape garden at Denver Water

extension service and local garden and nursery
centers. Local governments and water utilities
also possess a wealth of information and sugges-
tions for using water more efficiently in all
aspects of your life, including landscaping.

1 W.B. Solley, R.R. Pierce, and H.A. Perlman. 1998. Estimated Use of Water in the United States in 1995 (USGS Circular 1200).

USGS. Reston, VA. p.27.

2 Amy Vickers. 2001. Handbook of Water Use and Conservation. WaterPlow Press. Amherst, MA. p. 140.
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Denver Water Department in 1981 to help
make water conserving landscaping an easily
recognized concept. The word is a combination
of the Greek word “xeros,” which means “dry,”
and “landscape.”

The seven principles upon which Xeriscape
landscaping is based are:

e Proper planning and design

e Soil analysis and improvement
e Appropriate plant selection

e Practical turf areas

e Efficient irrigation

e Use of mulches

e Appropriate maintenance

The eight fundamentals of water-wise land-
scaping, below, illustrate the similarities in the
underlaying concepts and principles of Xeriscape

landscaping and other water-efficient approaches.

e Group plants according to their water

Xeriscaped front yard in Colorado Springs

needs.

e Use native and low-water-use plants.
Many terms and schools of thought have P

been used to describe approaches to water-effi- *  Limit turf areas to those needed for

cient landscaping. Some examples include practical uses.

“water-wise,” “water-smart,” “low-water,” and e Use efficient irrigation systems.

“natural landscaping.” While each of these e Schedule irrigation wisely.

terms varies in philosophy and approach, the g
P phy o PP > they e Make sure soil is healthy.

are all based on the same principles and are

commonly used interchangeably. One of the * Remember to mulch.

first conceptual approaches developed to * Provide regular maintenance.

formalize these principles is known as In short, plan and maintain your landscape
“Xeriscape’ landscaping.” Xeriscape landscaping ~ with these principles of water efficiency in mind
is defined as “quality landscaping that conserves and it will continue to conserve water and be
water and protects the environment.” The word  attractive.

“Xeriscape” was coined and copyrighted by

3 Denver Water welcomes the use of the term Xeriscape in books, articles, and speeches promoting water conserving landscape.
EPA is using this term with permission from Denver Water. For permission to use “Xeriscape” in your publications, call Denver

Water at 303 628-6330.

2 Water-Efficient Landscaping



Why Use Water-efficient

Landscaping?

roper landscaping techniques not only e Reduced runoff of stormwater and irriga-
create beautiful landscapes, but also ben- tion water that carries top soils, fertiliz-
efit the environment and save water. In ers, and pesticides into lakes, rivers, and
addition, attractive, water-efficient, low-mainte- streams.
nance landscapes can increase home values. e Fewer yard trimmings to be managed or

Water-efficient landscaping offers many eco- landfilled.

nomic and environmental benefits, including: e Reduced landscaping labor and mainte

® Lower water bills from reduced water use. nance costs.

*  Conservation of natural resources and e Extended life for water resources infra-
preservation of habitat for plants and
wildlife such as fish and waterfowl.

structure (e.g., reservoirs, treatment
plants, groundwater aquifers), thus
e Decreased energy use (and air pollution reduced taxpayer costs.
associated with its generation) because
less pumping and treatment of water is
required.
e Reduced home or office heating and

cooling costs through the careful place-
ment of trees and plants.

Meadow Sage (Salvia pratensis) is the
background for New Mexico Evening
Primrose (Oenothera berlandieri 'siskiyou')
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How is Water-efficient
Landscaping Applied?

andscaping that conserves water and pro-
tects the environment is not limited to
arid landscapes with only rocks and cacti.
Through careful plan-
ning, landscapes can
be designed to be both
pleasing to the senses
and kind to the envi-
ronment. One simple
approach to achieving
this is applying and
adopting the basic
principles of water-
efficient landscaping
to suit your climatic
region. The seven
principles of Xeriscape
landscaping are used
below to describe
these basic concepts in
greater detail.

Proper
planning and
design

Developing a land-
scape plan is the first

and most important

Dragon’s Blood Sedum
(Sedum spurium) under
Honeylocust Trees (Gleditsia
triaconthos)

step in creating a
water-efficient land-
scape. Your plan
should take into account the regional and micro-
climatic conditions of the site, existing vegeta-
tion, topography, intended uses of the property,
and most importantly, the grouping of plants by
their water needs. Also consider the plants’ sun
or shade requirements and preferred soil condi-
tions. A well-thought-out landscape plan can
serve as your roadmap in creating beautiful,

Water-Efficient Landscaping

water-efficient landscapes and allow you to con-
tinually improve your landscape over time.

Soil analysis and
improvements

Because soils vary from site to site, test your
soil before beginning your landscape improve-
ments. Your county extension service can ana-
lyze the pH levels; nutrient levels (e.g.,
nitrogen, phosphorus, potassium); and the
sand, silt, clay, and organic matter content of
your soil. It can also suggest ways to improve
your soil’s ability to support plants and retain
water (e.g., through aeration or the addition of
soil amendments or fertilizers).

Appropriate plant selection

Your landscape design should take into account
your local climate as well as soil conditions.
Focus on preserving as many existing trees and
shrubs as possible because established plants usu-
ally require less water and maintenance. Choose
plants native to your region. Native plants, once
established, require very little to no additional
water beyond normal rainfall. Also, because
they are adapted to local soils and climatic con-
ditions, native plants commonly do not require
the addition of fertilizers and are more resistant
to pests and disease.

When selecting plants, avoid those labeled
“hard to establish,” “susceptible to disease,” or
“needs frequent attention,” as these types of
plants frequently require large amounts of sup-
plemental water, fertilizers, and pesticides. Be
careful when selecting non-indigenous species as
some of them may become invasive. An inva-
sive plant might be a water guzzler and will
surely choke out native species. Your state or
county extension service or local nursery can
help you select appropriate plants for your area.



The key to successful planting and trans-
planting is getting the roots to grow into the
surrounding soil as quickly as possible. Knowing
when and where to plant is crucial to speeding
the establishment of new plants. The best time
to plant will vary from species to species. Some
plants will thrive when planted in a dormant or
inactive state. Others succeed when planted
during the season when root generation is high-
est and sufficient moisture is available to support
new growth (generally, spring is the best season,
but check plant tags or consult with your local
nursery for specific species).

Practical turf areas

How and where turf is placed in the landscape
can significantly reduce the amount of irrigation
water needed to support the landscape. Lawns
require a large amount of supplemental water
and generally greater maintenance than other
vegetation. Use turf where it aesthetically high-
lights the house or buildings and where it has
practical function, such as in play or recreation
areas. Grouping turf areas can increase watering
efficiency and significantly reduce evaporative
and runoff losses. Select a type of grass that can
withstand drought periods and become dormant
during hot, dry seasons. Reducing or eliminating
turf areas altogether further reduces water use.

Efficient irrigation

Efficient irrigation is a very important part of
using water efficiently outdoors, and applies in
any landscape—whether Xeriscape or
conventional. For this reason, an entire section
of this booklet addresses efficient irrigation; it
can be found on page 6.

Use of mulches

Mulches aid in greater retention of water by
minimizing evaporation, reducing weed growth,
moderating soil temperatures, and preventing
erosion. Organic mulches also improve the con-
dition of your soil as they decompose. Mulches
are typically composed of wood bark chips,
wood grindings, pine straws, nut shells, small

Wine Cup (Callirhoe involucrata) and Sunset Hyssop
(Agastache rupestris) in the Denver Water Xeriscape Garden

gravel, or shredded landscape clippings. Avoid
using rock mulches in sunny areas or around
non-arid climate plants, as they radiate large
amounts of heat and promote water loss that
can lead to scorching. Too much mulch can
restrict water flow to plant roots and should be
avoided.

Appropriate maintenance

Water and fertilize plants only as needed. Too
much water promotes weak growth and increases
pruning and mowing requirements. Like any
landscape, a water-efficient yard will require reg-
ular pruning, weeding, fertilization, pest control,
and irrigation. As your water-efficient landscape
matures, however, it will require less mainte-
nance and less water. Cutting turf grass only
when it reaches two to three inches promotes
deeper root growth and a more drought-resistant
lawn. As a rule of thumb, mow your turf grass
before it requires more than one inch to be
removed. The proper cutting height varies, how-
ever, with the type of grass, so you should con-
tact your county extension service or local
nursery to find out the ideal cutting height for
your lawn. Avoid shearing plants or giving them
high nitrogen fertilizers during dry periods
because these practices encourage water-demand-
ing new growth.

Water-Efficient Landscaping 5



Water-efficient Landscape
Irrigation Methods

ith common watering practices, a

large portion of the water applied to

lawns and gardens is not absorbed by
the plants. It is lost through evaporation, runoff,
or being pushed beyond the root zone because it
is applied too quickly or in excess of the plants’
needs. The goal of efficient irrigation is to
reduce these losses by applying only as much
water as is needed to keep your plants healthy.
This goal is applicable whether you have a
Xeriscape or a conventional landscape.

To promote the strong root growth that sup-
ports a plant during drought, water deeply and
only when the plant needs water. For clay soils,
watering less deeply and more often is recom-
mended. Irrigating with consideration to soil

Er e

Purple Fountain Grass (Pennisetum setaceum “Rubrum”) and
Marigolds (Calendula officinalis) in planter bed

Water-Efficient Landscaping

type, the condition of your plants, the season,
and weather conditions—rather than on a fixed
schedule—significantly increases your watering
efficiency. Grouping plants according to similar
water needs also makes watering easier and more
efficient.

Irrigating lawns, gardens, and landscapes
can be accomplished either manually or with an
automatic irrigation system. Manual watering
with a hand-held hose tends to be the most
water-efficient method. According to the
AWWA Research Foundation’s outdoor end use
study, households that manually water with a
hose typically use 33 percent less water outdoors
than the average household. The study also
showed that households with in-ground sprin-
kler systems used 35 percent more water, those
with automatic timers used 47 percent more
water, and those with drip irrigation systems
used 16 percent more water than households
without these types of systems. These results
show that in-ground sprinkler and drip irrigation
systems must be operated properly to be water-
efficient.

You can use a hand-held hose or a sprinkler
for manual irrigation. To reduce water losses
from evaporation and wind, avoid sprinklers
that produce a fine mist or spray high into the
air. Soaker hoses can also be very efficient and
effective when used properly. Use a hand-held
soil moisture probe to determine when irrigation
is needed.

To make automatic irrigation systems more
efficient, install system controllers such as rain
sensors that prevent sprinkler systems from turn-
ing on during and immediately after rainfall, or
soil moisture sensors that activate sprinklers
only when soil moisture levels drop below pre-
programmed levels. You can also use a weather-



driven programming system. Drip-type irrigation
systems are considered the most efficient of the
automated irrigation methods because they
deliver water directly to the plants’ roots. It is
also important to revise your watering schedule
as the seasons change. Over-watering is most
common during the fall when summer irrigation
schedules have not been adjusted to the cooler
temperatures.

To further reduce your water consumption,
consider using alternative sources of irrigation
water, such as gray water, reclaimed water, and
collected rainwater. According to the AWWA
Research Foundation, homes with access to
alternative sources of irrigation reduce their
water bills by as much as 25 percent.* Graywater
is untreated household waste water from bath-
room sinks, showers, bathtubs, and clothes
washing machines. Graywater systems pipe this
used water to a storage tank for later outdoor
watering use. State and local graywater laws and
policies vary, so you should investigate what
qualifies as gray water and if any limitations or
restrictions apply. Reclaimed water is waste
water that has been treated to levels suitable for
nonpotable uses. Check with local water offi-
cials to determine if it is available in your area.
Collected rainwater is rainwater collected in cis-
terns, barrels, or storage tanks. Commercial
rooftop collection systems are available, but sim-
ply diverting your downspout into a covered

Red Valerian (Centranthus ruber)

barrel is an easy, low-cost approach. When col-
lecting rainwater, cover all collection vessels to
prevent animals and children from entering and
to prevent mosquito breeding. Some states
might have laws which do not allow collection
of rainwater, so be sure to check with your
state’s water resource agency before implement-
ing a rainwater collection system.

4 AWWA Research Foundation. 1999. Residential End Uses of Water. <www.waterwiser.org>
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Examples of Successful Water-
efficient Landscaping Projects

ater-efficient landscaping techniques
can be used by individuals, compa-
nies, state, tribal, and local govern-

and money. The showcase yard (selected from
70 applicants) had a history of heavy water
use—more than 90,000 gallons per month.

ments, and businesses to physically enhance their ~ After the retrofit, the yard’s aesthetic value
properties, reduce long-term maintenance costs, was enhanced; plus it now uses 75 percent less
and create environmentally conscious landscapes. ~ water and relies on yard trimmings for mulch

The following examples illustrate how water-effi- and compost.

cient landscapes can be used in various situations. ® The Southwest Florida Water Management

Oriental Poppies (Paparer orientale)

Homeowner—public/private
partnership

District (SWFWMD), the City of St. Peters-
burg, and Pinellas County, Florida, produced a
video called “Xeriscape It!” It shows a land-
scape being installed using the seven Xeriscape
principles. The SWFWMD also funded several
Xeriscape demonstration sites and maintains a
Xeriscape demonstration garden at its
Brooksville, Florida, headquarters. The garden
features a variety of native and non-native
plants and is available for public viewing,
along with a landscape plant identification
guide.

Residents of Glendale, Arizona, can receive a
$100 cash rebate for installing or converting
more than half of their landscapable area to
non-grass vegetation. The Glendale Water
Conservation Office conducts an inspection
of the converted lawn to ensure compliance
with rebate requirements and then issues a
rebate check to the homeowner. The purpose
of the Landscape Rebate Program is to perma-
nently reduce the amount of water used to
irrigate grass throughout Glendale.

State government

e Although perceived as a water-rich state,

® The South Florida Water Management Dis-
trict, the Florida Nurserymen and Growers

Association, the Florida Irrigation Society, and

local businesses worked together to produce a
television video called “Plant [t Smart with
Xeriscape.” The video shows how a typical
Florida residential yard can be retrofitted with
Xeriscape landscaping to save energy, time,

Water-Efficient Landscaping

Florida became the first to enact a statewide
Xeriscape law. Florida’s legislature recognized
that its growing population and vulnerable
environment necessitated legal safeguards for
its water resources. The Xeriscape law requires
Florida’s Departments of Management Ser-



vices and Transportation to use Xeriscape
landscaping on all new public properties and
to develop a 5-year program to phase in
Xeriscape on properties constructed before
July 1992. All local governments must also
consider requiring the use of Xeriscape and
offering incentives to install Xeriscaping.

e Texas also developed legislation requiring
Xeriscape landscaping on new construction
projects on state property beginning on or
after January 1994. Additional legislation,
enacted in 1995, requires the Department of
Transportation to use Xeriscape practices in
the construction and maintenance of roadside
parks. All municipalities may consider enact-
ing ordinances requiring Xeriscape to con-
serve water.

City government

In Las Vegas, Nevada, homeowners can receive
up to $1,000 for converting their lawn to
Xeriscape, while commercial landowners can
receive up to a $50,000 credit on their water
bill. The city and several other surrounding
communities hope these eye-catching figures
will help Las Vegas meet its goal of saving 25
percent of the water it would otherwise have
used by the year 2010; to date, it has saved 17
percent. Local officials plan to reach the target
with the assistance of incentive programs
encouraging Xeriscape, a city ordinance limiting
turf to no more than 50 percent of new land-
scapes, grassroots information programs, and a
landscape awards program specifically for
Xeriscaped properties. Preliminary results of a
five-year study show that residents who convert-
ed a portion of their lawns to Xeriscape reduced
total water consumption by an average of 33
percent. The xeric vegetation required less than
a quarter of the water typically used and one-
third the maintenance (both in labor and
expenditures) compared to traditional turf.

’_ _ﬂ .'# o a2 ;‘}4

Yellow Ice Plant (Delosperma nubigenum) close-up

Developers

Howard Hughes Properties (HHP), a developer
and manager of more than 25,000 acres of resi-
dential, commercial, and office development
property, has enthusiastically used drought toler-
ant landscaping on all of its properties since
1990. Most of the company’s properties are
located in Las Vegas, one of the country’s fastest
growing metropolitan areas. To conserve
resources, the city and county have implement-
ed regulations requiring developers to employ
certain Xeriscape principles in new projects.
Specifically, a limited percentage of grass can be
used on projects, and it must be kept away from
streets. As the area’s first large-scale developer
to recognize the need and value in incorporating
drought tolerant landscaping in parks,
streetscapes, and open spaces, HHP uses native
and desert-adaptive plants that survive and
thrive in the Las Vegas climate with minimal to
moderate amounts of water.

Water-Efficient Landscaping 1"



Drip system irrigation controllers are linked
to weather stations that monitor the evapotran-
spiration rate. This allows HHP to determine the
correct amount of water to be applied to plants
at any given time. HHP tests the irrigation sys-
tems regularly and adds appropriate soil amend-
ments to promote healthy plant growth. The
maintenance program also includes pest manage-
ment, the use of mulching mowers, and the use
of rock mulch top dressing on all non-turf plant-
ing areas. These measures combine to ensure a
beautiful, healthy, and responsible landscape.

Public/private partnerships
Even the most water-conscious homeowners in
Southern California are over-watering by 50 to
70 gallons per day. The
excess water washes away
fertilizers and pesticides,
which pollute natural
waterways. The quantity
of water wasted (and the
dollars that pay for it) are
even more substantial for
large-scale commercial
properties and develop-
ments.

An innovative part-
nership in Orange County
links landscape water
management, green mate-

rial management, and non-point source pollution
prevention goals into one program—the Land-
scape Performance Certification Program. This
program emphasizes efficient landscape irrigation
and features a “landscape irrigation budget” based
on a property’s landscape area, type, and the daily
weather. The Municipal Water District monitors
actual water use through a system of 12,000 dedi-
cated water meters installed by participating
landscape managers.

Participants, including landscapers, property
managers, and homeowner associations, can
compare the actual cost of water used on their
property with the calculated budget. Those stay-
ing within budget are awarded certification, a
proven marketing tool. This new voluntary pro-
gram is implemented by the Municipal Water
District with input from the California Land-
scape Contractors’ Association, the Orange
County Integrated Management Department,
the Metropolitan Water District of Southern
California, and local nurseries and has the sup-
port of 32 retailing water suppliers. The program
is already credited with increasing the use of
arid-climate shrubs and landscaping to accom-
modate drip irrigation, and has resulted in cost
savings to water customers.

Miscanthus sinensis
(Miscanthus grass, also called
Maiden grass) variety with
leaves turning yellow for fall.
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For More Information

he following list of organizations can provide more information on water-efficient landscaping.
This is not meant to be an exhaustive list, rather it is intended to help you locate local infor-
mation sources and possible technical assistance.

Water Management Districts or Utilities

Your local water management district often can provide information on water conservation, including
water efficient landscaping practices. Your city, town, or county water management district can be
found in the Blue Pages section of your local phone book or through your city, town, or county’s

Web site if it has one. If you do not know your city, town, or county’s Web site, check for a link on

. . ! . Turkish Speedwell (Veronica
your state’s Web site. URLs for state Web sites typically follow this format: <www.state.(two letter liwanensis) in background

state abbreviation).us>. and tulips in foreground.

State/County Extension Services

Your state or county extension service is also an excellent source of information. Many extension services provide free pub-
lications and advice on home landscaping issues including tips on plant selection and soil improvement. Some also offer a
soil analysis service for a nominal fee. Your county extension service can be found in the Blue Pages section of your local
phone book under the county government section or through your county’s Web site if it has one. The U.S. Department
of Agriculture’s Cooperative State Research, Education, and Extension Service (www.reeusda.gov/statepartnersfusa.htm)
provides an online directory of land-grant universities which can help you locate your state extension service. Government
Guide (www.governmentguide.com) is yet another online resource that might prove helpful in locating state or local

agencies.

Organizations

The following is a partial list of organizations located across the United States that provide helpful information on water-effi-

cient landscaping.

American Water Works Association (AWWA)
6666 West Quincy Avenue

Denver, CO 80235

Telephone: 303 794-7711

and

1401 New York Avenue, NW, Suite 640
Washington, DC 20005

Telephone: 202 628-8303

Web: <www.awwa.org>

Arizona Municipal Water Users Association
(AMWUA)

Web: <www.amwua.org/program-xeriscape.htm>

BASIN

City of Boulder Environmental Affairs

P.O. Box 791

Boulder, CO 80306

Phone: 303 441-1964

E-mail: basin@bcn.boulder.co. us

Web: <ben.boulder.co.us/basin/local/seven.html>

Denver Water

1600 West 12th Avenue

Denver, CO 80204

Phone: 303 628-6000

Fax: 303 628-6199

TDDY: 303 534-4116

Office of Water Conservation hotline:

303 628-6343

E-mail: jane.earle@denverwater.org
Web: <www.water.denver.co.gov/
conservation/conservframe.html>

New Mexico Water Conservation Program/Water

Conservation Clearinghouse

P. O. Box 25102

Santa Fe, NM 87504

Phone: 800 WATER-NM

E-mail: waternm@ose.state.nm.us

Fax: 505 827-3813

Web: <www.ose.state.nm.us/water-info/
conservation/index.htm|>

Project WET - Water Education for Teachers
201 Culbertson Hall

Montana State University

Bozeman, MT 59717

Phone: 406 994-5392

Web: <www.montana.edu/wwwwet>

Rocky Mountain Institute
1739 Snowmass Creek Road
Snowmass, CO 81654-9199
Phone: 970 927-3851

Web: <www.rmi.org>

Water-Efficient Landscaping
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Southern Nevada Water Authority

1001 S. Valley View Boulevard, Mailstop #440
Las Vegas, NV 89153

Phone: 702 258-3930

Web: <www.snwa.com>

Southwest Florida Water Management District
2379 Broad Street

Brooksville, FL 34604-6899

Phone: 352 796-7211 or 800 423-1476 (Florida only)
Web: <www.swfwmd.state.fl.us/watercon/
xeris/swfxeris.html>

Sustainable Sources Green Building Program: Sustain-

able Building Source Book

E-mail: info@greenbuilder.com

Web: <www.greenbuilder.com/sourcebook/
xeriscape.html>

Water Conservation Garden — San Diego County
12122 Cuyamaca College Drive West

El Cajon, CA 92019

Phone: 619 660-0614

Fax: 619 660-1687

Resources

he following is a partial list of publications

on resource efficient landscaping. For even

more information, particularly on plants
suited to your locale, consult your local library,

county extension service, nursery, garden clubs, or

water utility.

Ball, Ken and American Water Works Association
Water Conservation Committee. Xeriscape Pro-

grams for Water Utilities. Denver: American Water
Works Association, 1990.

Bennett, Jennifer. Dry-Land Gardening: A Xeriscaping
Guide for Dry-Summer, Cold-Winter Climates. Buf-
falo: Firefly, 1998.

Bennett, Richard E. and Michael S. Hazinski. Water-
Efficient Landscape Guidelines. Denver: American
Water Works Association, 1993.

Brenzel, Kathleen N., ed. Western Garden Book, 2001
Edition. Menlo Park: Sunset Publishing Corpora-
tion, 2001.

City of Aurora, Colorado Ugtilities Department. Land-
scaping for Water Conservation: Xeriscape! Aurora:
Colorado Ultilities Department, 1989.

Water-Efficient Landscaping

E-mail: info@thegarden.org

Web: <www.thegarden.org/garden/xeriscape/
index.htm|> and <www.sdcwa.org/manage/
conservation-xeriscape.phtml>\

WaterWiser: The Water Efficiency Clearing House
(Operated by AWWA in cooperation with the U.S.
Bureau of Reclamation)

6666 West Quincy Avenue

Denver, CO 80235

Phone: 800 559-9855

Fax: 303 794-6303

E-mail: bewiser@waterwiser.org

Web: <www.waterwiser.org>

Xeriscape Colorado!, Inc.
P.O. Box 40202
Denver, CO 80204-0202

Web: <www.xeriscape.org>

Johnson, Eric and Scott Millard. The Low-Water Flower
Gardener: 270 Unthirsty Plants for Color, Including
Perennials, Ground Covers, Grasses & Shrubs. Tuc-
son: Ironwood Press, 1993.

Knopf, James M. The Xeriscape Flower Gardener. Boul-
der: Johnson Books, 1991.

Knopf, James M., ed. Waterwise Landscaping with Trees,
Shrubs, and Vines: A Xeriscape Guide for the Rocky
Mountain Region, Cadlifornia, and the Desert South-
west. Boulder: Chamisa Books, 1999.

Knox, Kim, ed. Landscaping for Water Conservation:

Xeriscape. Denver: City of Aurora and Denver
Water, 1989.

Nellis, David W. Seashore Plants of South Florida and the
Caribbean: A Guide to Identification and Propagation
of Xeriscape Plants. Sarasota: Pineapple Press, Inc.,

1994.

Perry, Bob. Landscape Plants for Western Regions: An
llustrated Guide to Plants for Water Conservation.
Claremont: Land Design Publishing, 1992.

Phillips, Judith. Natural by Design: Beauty and Balance
in Southwest Gardens. Santa Fe: Museum of New
Mexico Press, 1995.



Phillips, Judith. Plants for Natural Gardens: Southwestern
Native & Adaptive Trees, Shrubs, Wildflowers &
Grasses. Santa Fe: Museum of New Mexico Press,
1995:

Robinette, Gary O:=Water Conservation in Landscape
Design and Maintendnce. New York: Nostrand Rein-
hold, 1984.

Rumary, Mark. The Dry Garden. New York: Sterling Pub-
lishing Co., Inc., 1995.

Springer, Lauren. The Undaunted Garden: Planting for
Weather-Resilient Beauty. Golden:-Ftlcrum-Publish-
ing, 1994.

Springer, Lauren: Waterwise Gardening. New York: Pren-
tice Hall Gardening, 1994.

Stephens; Tom, Doug Welsh, and. Connie Ellefson.
Xerisedpie Gardening, Water Conservation for the Amer-
ican Landscape. New York: Macmillan Publishing,
1992.
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EPA Water Resources Center (RC-4100)
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SC-73

Landscape Maintenance

Description

Landscape maintenance activities include vegetation removal;
herbicide and insecticide application; fertilizer application;
watering; and other gardening and lawn care practices.
Vegetation control typically involves a comhination of chemieal
(herbicide) application and mechanical methods. All of these
maintenance practices have the potential to contribute pollutants
to the storm drain system. The major objectives of this BMP are
to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach

Pollution Prevention

m Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

m  Choose low water using flowers, trees, shrubs, and
groundcover.

m  Consider alternative landscaping techniques such as
naturescaping and xeriscaping.

m  Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

Objectives

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Racteria

Oil and Grease
Organics
Oxygen Demanding |

KER

January 2003 California Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com



SC-73 Landscape Maintenance

m Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings deccmpose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

m  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than

applying herbicides. Use hand weeding where practical.

m  Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

m Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

m  Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

m  Collect lawn and garden clippings, pruning wastz, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

m Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

m Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

m  Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetaticn.

m  Consider using low water use groundcovers when planting or replanting.

Waste Management

m  Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

m Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

m  Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.
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Landscape Maintenance SC-73

m  Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

m  Where practical, use automatic timers to minimize runoff.

m  Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

m  Ensure that there is no runoff from the lendscaped area(s) if re-claimed water is used for
irrigation.

m If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

m [rrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

m  Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively,insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfeeted with bleach to prevent spreading the discase organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and raining of applicators and pest control advisors.
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SC-73 Landscape Maintenance

m  Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

m Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

m Do not mix or prepare pesticides for application near storm drains.

m Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

= Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

m Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
m Calibrate fertilizer and pesticide application equipment to avoid excessive application.
m  Periodically test soils for determining proper fertilizer use.

m  Sweep pavement and sidewalk if fertilizer is spil.ed on these surfaces before applying
irrigation water.

m Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

m Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

m Dispose of empty pesticide containers according to the instructions on the container label.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

m Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

m Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

m Train/encourage municipal maintenance crews o use IPM techniques for managing public
green areas.

m  Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.
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Landscape Maintenance SC-73

m  Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace.

m  Use a training log or similar method to document training.

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a know in location
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, righis-oi-way and yecreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

m  All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

m  Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs

Additional training of municipal employees will be required to address TPM techniques and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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SC-73 Landscape Maintenance

Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:
http://dnr.metroke.gov/wir/dss/spcm.htm

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
http://ladpw.org/wmd/npdes/model links.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of

Wastewater Management. On-line: http://www.epa.gov/npdes/menuofbmps/poll 8.htm
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Non-Stormwater Discharges SC-10

discharged to the storm drain. These include uncontaminated
groundwater and natural springs. There are also some non- Oxygen Demanding
stormwater discharges that typically do not contain pollutants

and may be discharged to the storm drain with conditions. These

include car washing, and surface cleaning. However, there are

certain non-stormwater discharges that pose environmental

concern. These discharges may originate from illegal dumping

or from internal floor drains, appliances, industrial processes,

sinks, and toilets that are connected to the nearby storm

drainage system. These discharges (which may include: process

waste waters, cooling waters, wash waters, and sanitary

wastewater) can carry substances (such as paint, oil, fuel and

other automotive fluids, chemicals and other pollutants) into

storm drains. The ultimate goal is to effectively eliminate non-

stormwater discharges to the stormwater drainage system

through implementation of measures to detect, correct, and

enforce against illicit connections and illegal discharges.

Objectives
e , 2 m Contain
Protect the Bay
Used m Educate
Jeaste m Reduce/Minimize
e ]
T
& - Use the Household Waste
== Treatment Facility
Graphic by: Margie Winter
Description Targeted Constituents
Non-stormwater discharges are those flows that do not consist Sediment %)
entirely of stormwater. For municipalities non-stormwater Nutrients ™
discharges present themselves in two situations. One is from Trash ™
fixed facilities owned and/or operated by the municipality. The Metals ol
other situation is non-stormwater discharges that are discovered Bacteria o
during the normal operation of a field program. Some non- Oil and G -
stormwater discharges do not include pollutants and may be I and Lrease
Organics |
%)

Approach

The municipality must address non-stormwater discharges from
its fixed facilities by assessing the types of non-stormwater
discharges and implementing BMPs for the discharges
determined to pose environmental concern. For field programs
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SC-10 Non-Stormwater Discharges

the field staff must be trained to now what to look for regarding non-stormwater discharges and
the procedures to follow in investigating the detected discharges.

Suggested Protocols
Fixed Facility

General

m  Post “No Dumping” signs with a phone number for reporting dumping and disposal. Signs
should also indicate fines and penalties for illegal dumping.

m  Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.

m  Landscaping and beautification efforts of hot spots might also discourage future dumping,
as well as provide open space and increase property values.

m Lighting or barriers may also be needed to discourage future dumping.
Illicit Connections

m  Locate discharges from the fixed facility drainage system to the municipal storm drain
system through review of “as-built” piping schematics.

m  Use techniques such as smoke testing, dye testing and television camera inspection (as noted
below) to verify physical connections.

m Isolate problem areas and plug illicit discharge points.
Visual Inspection and Inventory
m Inventory and inspect each discharge point during dry weather.

m  Keep in mind that drainage from a storm event can continue for several days following the
end of a storm and groundwater may infiltrate the underground stormwater collection
system. Also, non-stormwater discharges are often intermittent and may require periodic
inspections.

Review Infield Piping

m  Review the “as-built” piping schematic as a way to determine if there are any connections to
the stormwater collection system.

m Inspect the path of floor drains in older buildings.
Smoke Testing

m  Smoke testing of wastewater and stormwater collection systems is used to detect
connections between the two systems.
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Non-Stormwater Discharges SC-10

During dry weather the stormwater collection system is filled with smoke and then traced to
sources. The appearance of smoke at the base of a toilet indicates that there may be a
connection between the sanitary and the stormwater system.

Dye Testing

A dye test can be performed by simply releasing a dye into either your sanitary or process
wastewater system and examining the discharge points from the stormwater collection
system for discoloration.

TV Inspection of Storm Sewer

m TV Cameras can be employed to visually identify illicit connections to the fixed facility storm
drain system.

Illegal Dumping

m  Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

m  Clean up spills on paved surfaces with as little water as possible. Use a rag for small spills, a
damp mop for general cleanup, and absorbent material for larger spills. If the spilled
material is hazardous, then the used cleanup materials are also hazardous and must be sent
to a certified laundry (rags) or disposed of as hazardous waste.

m  Never hose down or bury dry material spills. Sweep up the material and dispose of properly.

m  Use adsorbent materials on small spills rather than hosing down the spill. Remove the
adsorbent materials promptly and dispose of properly.

m  For larger spills, a private spill cleanup company or Hazmat team may be necessary.

m  See fact sheet SC-11 Spill Prevention, Control, and Clean Up.

Field Program

General

m  Develop clear protocols and lines of communication for effectively prohibiting non-
stormwater discharges, especially ones that involve more than one jurisdiction and those
that are not classified as hazardous, which are often not responded to as effectively as they
need to be.

m  Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.

m  See SC-74 Stormwater Drainage System Maintenance for additional information.
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SC-10 Non-Stormwater Discharges

Field Inspection

m  Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

m  During routine field program maintenance field staff should look for evidence of illegal
discharges or illicit connection:

- Isthere evidence of spills such as paints, discoloring, etc.
- Are there any odors associated with the drainage system

- Record locations of apparent illegal discharges/illicit connections and notify appropriate
investigating agency.

m Iftrained, conduct field investigation of non-stormwater discharges to determine whether
they pose a threat to water quality.

Recommended Complaint Investigation Equipment
m  Field Screening Analysis
- pH paper or meter

- Commercial stormwater pollutant screening kit that can detect for reactive phosphorus,
nitrate nitrogen, ammonium nitrogen, specific conductance, and turbidity

- Sample jars

- Sample collection pole

- Atool to remove access hole covers
m Laboratory Analysis

- Sample cooler

- Ice

- Sample jars and labels

- Chain of custody forms.
m  Documentation

- Camera

- Notebook

- Pens

- Notice of Violation forms
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Non-Stormwater Discharges SC-10

- Educational materials
Reporting
m A database is useful for defining and tracking the magnitude and location of the problem.

m  Report prohibited non-stormwater discharges observed during the course of normal daily
activities so they can be investigated, contained and cleaned up or eliminated.

m  Document that non-stormwater discharges have been eliminated by recording tests
performed, methods used, dates of testing, and any onsite drainage points observed.

m  Maintain documentation of illicit connection and illegal dumping incidents, including
significant conditionally exempt discharges that are not properly managed.

Enforcement

m  Educate the responsible party if identified on the impacts of their actions, explain the
stormwater requirements, and provide information regarding Best Management Practices
(BMP), as appropriate. Initiate follow-up and/or enforcement procedures.

m Ifanillegal discharge is traced to a commercial, residential or industrial source, conduct the
following activities or coordinate the following activities with the appropriate agency:

- Contact the responsible party to discuss methods of eliminating the non-stormwater
discharge, including disposal options, recycling, and possible discharge to the sanitary
sewer (if within POTW limits).

- Provide information regarding BMPs to the responsible party, where appropriate.
- Begin enforcement procedures, if appropriate.
- Continue inspection and follow-up activities until the illicit discharge activity has ceased.

m Ifanillegal discharge is traced to a commercial or industrial activity, coordinate information
on the discharge with the jurisdiction's commercial and industrial facility inspection
program.

Training
m Train technical staff to identify and document illegal dumping incidents.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills.
The employee should have the tools and knowledge to immediately begin cleaning up a spill
if one should occur. Employees should be familiar with the Spill Prevention Control and
Countermeasure Plan.

m Train employees to identify non-stormwater discharges and report them to the appropriate
departments.

m Train staff who have the authority to conduct surveillance and inspections, and write
citations for those caught illegally dumping.
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SC-10 Non-Stormwater Discharges

m  Train municipal staff responsible for surveillance and inspection in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).
m  Educate the identified responsible party on the impacts of his or her actions.

Spill Response and Prevention
m  See SC-11 Spill Prevention Control and Clean Up

Other Considerations

m  The elimination of illegal dumping is dependent on the availability, convenience, and cost of
alternative means of disposal. The cost of fees for dumping at a proper waste disposal
facility are often more than the fine for an illegal dumping offense, thereby discouraging
people from complying with the law. The absence of routine or affordable pickup service for
trash and recyclables in some communities also encourages illegal dumping. A lack of
understanding regarding applicable laws or the inadequacy of existing laws may also
contribute to the problem.

m  Municipal codes should include sections prohibiting the discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

m  Many facilities do not have accurate, up-to-date schematic drawings.
m Can be difficult to locate illicit connections especially if there is groundwater infiltration.

Requirements
Costs

m  Eliminating illicit connections can be expensive especially if structural modifications are
required such re-plumbing cross connections under an existing slab.

m  Minor cost to train field crews regarding the identification of non-stormwater discharges.
The primary cost is for a fully integrated program to identify and eliminate illicit connections
and illegal dumping. However, by combining with other municipal programs (i.e.
pretreatment program) cost may be lowered.

m  Municipal cost for containment and disposal may be borne by the discharger.

Maintenance
Not applicable
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Non-Stormwater Discharges SC-10

Supplemental Information
Further Detail of the BMP
What constitutes a “non-stormwater” discharge?

m  Non-stormwater discharges are discharges not made up entirely of stormwater and include
water used directly in the manufacturing process (process wastewater), air conditioning
condensate and coolant, non-contact cooling water, cooling equipment condensate, outdoor
secondary containment water, vehicle and equipment wash water, landscape irrigation, sink
and drinking fountain wastewater, sanitary wastes, or other wastewaters.

Permit Requirements

m  Current municipal NPDES permits require municipalities to effectively prohibit non-
stormwater discharges unless authorized by a separate NPDES permit or allowed in
accordance with the current NPDES permit conditions. Typically the current permits allow
certain non-stormwater discharges in the storm drain system as long as the discharges are
not significant sources of pollutants. In this context the following non-stormwater
discharges are typically allowed:

- Diverted stream flows;

- Rising found waters;

- Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20));
- Uncontaminated pumped ground water;

- Foundation drains;

- Springs;

- Water from crawl space pumps;

- Footing drains;

- Air conditioning condensation;

- Flows from riparian habitats and wetlands;

- Water line and hydrant flushing ;

- Landscape irrigation;

- Planned and unplanned discharges from potable water sources;
- Irrigation water;

- Individual residential car washing; and

- Lawn watering.
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SC-10 Non-Stormwater Discharges

Municipal facilities subject to industrial general permit requirements must include a
certification that the stormwater collection system has been tested or evaluated for the presence
of non-stormwater discharges. The state’s General Industrial Stormwater Permit requires that
non-stormwater discharges be eliminated prior to implementation of the facility’'s SWPPP.

Illegal Dumping

m Establish a system for tracking incidents. The system should be designed to identify the
following:

- Illegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties
Outreach

One of the keys to success of reducing or eliminating illegal dumping is increasing the number of
people on the street who are aware of the problem and who have the tools to at least identify the
incident, if not correct it. There we a number of ways of accomplishing this:

m  Train municipal staff from all departments (public works, utilities, street cleaning, parks and
recreation, industrial waste inspection, hazardous waste inspection, sewer maintenance) to
recognize and report the incidents.

m  Deputize municipal staff who may come into contact with illegal dumping with the authority
to write illegal dumping tickets for offenders caught in the act (see below).

m  Educate the public. As many as 3 out of 4 people do not understand that in most
communities the storm drain does not go to the wastewater treatment plant. Unfortunately,
with the heavy emphasis in recent years on public education about solid waste management,
including recycling and household hazardous waste, the sewer system (both storm and
sanitary) has been the likely recipient of cross-media transfers of waste.

m  Provide the public with a mechanism for reporting incidents such as a hot line and/or door
hanger (see below).

m  Help areas where incidents occur more frequently set up environmental watch programs
(like crime watch programs).

m Train volunteers to notice and report the presence and suspected source of an observed
pollutant to the appropriate public agency.
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What constitutes a “non-stormwater” discharge?

m  Non-stormwater discharges are discharges not made up entirely of stormwater and include
water used directly in the manufacturing process (process wastewater), air conditioning
condensate and coolant, non-contact cooling water, cooling equipment condensate, outdoor
secondary containment water, vehicle and equipment wash water, landscape irrigation, sink
and drinking fountain wastewater, sanitary wastes, or other wastewaters.

Permit Requirements

m  Current municipal NPDES permits require municipalities to effectively prohibit non-
stormwater discharges unless authorized by a separate NPDES permit or allowed in
accordance with the current NPDES permit conditions. Typically the current permits allow
certain non-stormwater discharges in the storm drain system as long as the discharges are
not significant sources of pollutants. In this context the following non-stormwater
discharges are typically allowed:

- Diverted stream flows;

- Rising found waters;

- Uncontaminated ground water infiltration (as defined at 40 CFR 35.2005(20));
- Uncontaminated pumped ground water;

- Foundation drains;

- Springs;

- Water from crawl space pumps;

- Footing drains;

- Air conditioning condensation;

- Flows from riparian habitats and wetlands;

- Water line and hydrant flushing ;

- Landscape irrigation;

- Planned and unplanned discharges from potable water sources;
- Irrigation water;

- Individual residential car washing; and

- Lawn watering.

Municipal facilities subject to industrial general permit requirements must include a
certification that the stormwater collection system has been tested or evaluated for the presence
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SC-10 Non-Stormwater Discharges

of non-stormwater discharges. The state’s General Industrial Stormwater Permit requires that
non-stormwater discharges be eliminated prior to implementation of the facility’'s SWPPP.

Storm Drain Stenciling

m  Stencil storm drain inlets with a message to prohibit illegal dumpings, especially in areas
with waste handling facilities.

m  Encourage public reporting of improper waste disposal by a HOTLINE number stenciled
onto the storm drain inlet.

m  See Supplemental Information section of this fact sheet for further detail on stenciling
program approach.

Oil Recycling
m  Contract collection and hauling of used oil to a private licensed used oil hauler/recycler.

m  Comply with all applicable state and federal regulations regarding storage, handling, and
transport of petroleum products.

m Create procedures for collection such as; collection locations and schedule, acceptable
containers, and maximum amounts accepted.

m  The California Integrated Waste Management Board has a Recycling Hotline, (800) 553-
2962, that provides information and recycling locations for used oil.

Household Hazardous Waste

m  Provide household hazardous waste (HHW) collection facilities. Several types of collection
approaches are available including permanent, periodic, or mobile centers, curbside
collection, or a combination of these systems.

Training

m  Train municipal employees and contractors in proper and consistent methods for waste
disposal.

m  Train municipal employees to recognize and report illegal dumping.

m Train employees and subcontractors in proper hazardous waste management.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.

m  Properly dispose of spill cleanup material.
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Non-Stormwater Discharges SC-10

Other Considerations

m  Federal Regulations (RCRA, SARA, CERCLA) and state regulations exist regarding the
disposal of hazardous waste.

m  Municipalities are required to have a used oil recycling element and a HHW element within
their integrated waste management plan.

m  Significant liability issues are involved with the collection, handling, and disposal of HHW.

Examples

The City of Palo Alto has developed a public participation program for reporting dumping
violations. When a concerned citizen or public employee encounters evidence of illegal
dumping, a door hanger (similar in format to hotel “Do Not Disturb” signs) is placed on the
front doors in the neighborhood. The door hanger notes that a violation has occurred in the
neighborhood, informs the reader why illegal dumping is a problem, and notes that illegal
dumping carries a significant financial penalty. Information is also provided on what citizens
can do as well as contact numbers for more information or to report a violation.

The Port of Long Beach has a state of the art database incorporating storm drain infrastructure,
potential pollutant sources, facility management practices, and a pollutant tracking system.

The State Department of Fish and Game has a hotline for reporting violations called CalTIP (1-
800-952-5400). The phone number may be used to report any violation of a Fish and Game
code (illegal dumping, poaching, etc.).

The California Department of Toxic Substances Control’s Waste Alert Hotline, 1-800-69TOXIC,
can be used to report hazardous waste violations.

References and Resources
http://www.stormwatercenter.net/

California’s Nonpoint Source Program Plan http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Stormwater Pollution Control Manual - http://dnr.metroke.gov/wlr/dss/spem.htm

Orange County Stormwater Program,
http://www.ocwatersheds.com/stormwater/swp_ introduction.asp

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(http://www.projectcleanwater.org)

Santa Clara Valley Urban Runoff Pollution Prevention Program
http: //www.scvurppp-w2k.com/pdf%20documents/PS ICID.PDF
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Spill Prevention, Control & Cleanup SC-11

Description

Spills and leaks, if not properly controlled, can adversely impact
the storm drain system and receiving waters. Due to the type of
work or the materials involved, many activities that occur either
at a municipal facility or as a part of municipal field programs
have the potential for accidental spills and leaks. Proper spill
response planning and preparation can enable municipal
employees to effectively respond to problems when they occur
and minimize the discharge of pollutants to the environment.

Approach

m  An effective spill response and control plan should include:
- Spill/leak prevention measures;
- Spill response procedures;
- Spill cleanup procedures;
- Reporting; and
- Training

m A well thought out and implemented plan can prevent
pollutants from entering the storm drainage system and can
be used as a tool for training personnel to prevent and
control future spills as well.

Pollution Prevention

m  Develop and implement a Spill Prevention Control and
Response Plan. The plan should include:

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Oxygen Demanding

REE ® {

A

CALIFORNIA STORMWATER

January 2003 California Stormwater BMP Handbook

Municipal
www.cabmphandbooks.com

1of6



SC-11 Spill Prevention, Control & Cleanup

- Adescription of the facility, the address, activities and materials involved

- Identification of key spill response personnel

- Identification of the potential spill areas or operations prone to spills/leaks
- Identification of which areas should be or are bermed to contain spills/leaks

- Facility map identifying the key locations of areas, activities, materials, structural BMPs,
etc.

- Material handling procedures
- Spill response procedures including:
- Assessment of the site and potential impacts
- Containment of the material
- Notification of the proper personnel and evacuation procedures
- Clean up of the site
- Disposal of the waste material and

- Proper record keeping

m  Product substitution — use less toxic materials (i.e. use water based paints instead of oil
based paints)

m  Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount of
materials that are brought into the facility or into the field.

Suggested Protocols

Spill/Leak Prevention Measures

m If possible, move material handling indoors, under cover, or away from storm drains or
sensitive water bodies.

m  Properly label all containers so that the contents are easily identifiable.

m  Berm storage areas so that if a spill or leak occurs, the material is contained.

m  Cover outside storage areas either with a permanent structure or with a seasonal one such as
a tarp so that rain can not come into contact with the materials.

m  Check containers (and any containment sumps) often for leaks and spills. Replace
containers that are leaking, corroded, or otherwise deteriorating with containers in good
condition. Collect all spilled liquids and properly dispose of them.
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Spill Prevention, Control & Cleanup SC-11

Store, contain and transfer liquid materials in such a manner that if the container is
ruptured or the contents spilled, they will not discharge, flow or be washed into the storm
drainage system, surface waters, or groundwater.

Place drip pans or absorbent materials beneath all mounted taps and at all potential drip
and spill locations during the filling and unloading of containers. Any collected liquids or
soiled absorbent materials should be reused/recycled or properly disposed of.

For field programs, only transport the minimum amount of material needed for the daily
activities and transfer materials between containers at a municipal yard where leaks and
spill are easier to control.

If paved, sweep and clean storage areas monthly, do not use water to hose down the area
unless all of the water will be collected and disposed of properly.

Install a spill control device (such as a tee section) in any catch basins that collect runoff
from any storage areas if the materials stored are oil, gas, or other materials that separate
from and float on water. This will allow for easier cleanup if a spill occurs.

If necessary, protect catch basins while conducting field activities so that if a spill occurs, the
material will be contained.

Training

Educate employees about spill prevention, spill response and cleanup on a routine basis.
Well-trained employees can reduce human errors that lead to accidental releases or spills:

- The employees should have the tools and knowledge to immediately begin cleaning up a
spill if one should occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan if one is available.

Training of staff from all municipal departments should focus on recognizing and reporting
potential or current spills/leaks and who they should contact.

Employees responsible for aboveground storage tanks and liquid transfers for large bulk
containers should be thoroughly familiar with the Spill Prevention Control and
Countermeasure Plan and the plan should be readily available.

Spill Response and Prevention

m Identify key spill response personnel and train employees on who they are.

m Store and maintain appropriate spill cleanup materials in a clearly marked location near
storage areas; and train employees to ensure familiarity with the site’s spill control plan
and/or proper spill cleanup procedures.

m Locate spill cleanup materials, such as absorbents, where they will be readily accessible (e.g.
near storage and maintenance areas, on field trucks).
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SC-11 Spill Prevention, Control & Cleanup

Follow the Spill Prevention Control and Countermeasure Plan if one is available.

If a spill occurs, notify the key spill response personnel immediately. If the material is
unknown or hazardous, the local fire department may also need to be contacted.

If safe to do so, attempt to contain the material and block the nearby storm drains so that the
area impacted is minimized. If the material is unknown or hazardous wait for properly
trained personnel to contain the materials.

Perform an assessment of the area where the spill occurred and the downstream area that it
could impact. Relay this information to the key spill response and clean up personnel.

Spill Cleanup Procedures

m  Small non-hazardous spills
- Use arag, damp cloth or absorbent materials for general clean up of liquids
- Use brooms or shovels for the general clean up of dry materials
- If water is used, it must be collected and properly disposed of. The wash water can not
be allowed to enter the storm drain.
- Dispose of any waste materials properly
- Clean or dispose of any equipment used to clean up the spill properly
m Large non-hazardous spills
- Use absorbent materials for general clean up of liquids
- Use brooms, shovels or street sweepers for the general clean up of dry materials
- If water is used, it must be collected and properly disposed of. The wash water can not
be allowed to enter the storm drain.
- Dispose of any waste materials properly
- Clean or dispose of any equipment used to clean up the spill properly
m  For hazardous or very large spills, a private cleanup company or Hazmat team may need to
be contacted to assess the situation and conduct the cleanup and disposal of the materials.
m  Chemical cleanups of material can be achieved with the use of absorbents, gels, and foams.
Remove the adsorbent materials promptly and dispose of according to regulations.
m If the spilled material is hazardous, then the used cleanup materials are also hazardous and
must be sent to a certified laundry (rags) or disposed of as hazardous waste.
Reporting
m  Report any spills immediately to the identified key municipal spill response personnel.
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Spill Prevention, Control & Cleanup SC-11

m  Report spills in accordance with applicable reporting laws. Spills that pose an immediate
threat to human health or the environment must be reported immediately to the Office of
Emergency Service (OES)

m  Spills that pose an immediate threat to human health or the environment may also need to
be reported within 24 hours to the Regional Water Quality Control Board.

m  Federal regulations require that any oil spill into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour)

m  After the spill has been contained and cleaned up, a detailed report about the incident
should be generated and kept on file (see the section on Reporting below). The incident may
also be used in briefing staff about proper procedures

Other Considerations

m State regulations exist for facilities with a storage capacity of 10,000 gallons or more of
petroleum to prepare a Spill Prevention Control and Countermeasure Plan (SPCC) Plan
(Health & Safety Code Chapter 6.67).

m State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6.95), including the preparation of area and business plans for emergency response to the
releases or threatened releases.

m  Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, if permitted to do so, prohibiting any hard connections to
the storm drain.

Requirements
Costs
m  Will vary depending on the size of the facility and the necessary controls.

m  Prevention of leaks and spills is inexpensive. Treatment and/or disposal of wastes,
contaminated soil and water is very expensive

Maintenance

m  This BMP has no major administrative or staffing requirements. However, extra time is
needed to properly handle and dispose of spills, which results in increased labor costs

Supplemental Information
Further Detail of the BMP
Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the efficiency of the response and containment of a spill. A good record keeping system
helps the municipality minimize incident recurrence, correctly respond with appropriate
containment and cleanup activities, and comply with legal requirements.

A record keeping and reporting system should be set up for documenting spills, leaks, and other
discharges, including discharges of hazardous substances in reportable quantities. Incident
records describe the quality and quantity of non-stormwater discharges to the storm drain.
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SC-11 Spill Prevention, Control & Cleanup

These records should contain the following information:

m Date and time of the incident

m  Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

m  Response procedures implemented

m  Persons notified

m  Environmental problems associated with the spill/leak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and preventive
maintenance inspections should be documented. Inspection documentation should contain the
following information:

m  The date and time the inspection was performed
m  Name of the inspector

m [tems inspected

m  Problems noted

m  Corrective action required

m Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Examples

The City of Palo Alto includes spill prevention and control as a major element of its highly
effective program for municipal vehicle maintenance shops.

References and Resources
King County Stormwater Pollution Control Manual - http://dnr.metroke.gov/wlr/dss/spem.htm

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater/swp introduction.asp

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP)
http://www.projectcleanwater.org/pdf/Model%20Program%2oMunicipal%20Facilities.pdf
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

B B RAX

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
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.

ALIFORNIA STORMWATER
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SD-10 Site Design & Landscape Planningl

Designing New Installations

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

m 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.

m  Map and assess land suitahility for urban uses. Include the following landsecape 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:

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

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

m 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 lotislands 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 convertirg 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 runof increases and either their negative effects
or the expense of countering them with structural solutions.

m 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
rechal‘ge areas.

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

m  Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tclerant vegetation.

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

m  Stabilize temporary and permanent chamnel 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.

m 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.

m  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 Department 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

M  Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants

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

CALIFORNIA STORMWATER
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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 ¥4 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 3 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

M Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants
Collect 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
SySLBIIL

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:

m  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.
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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 filiration. 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

m  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) far 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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Outdoor Container Storage SC-31

Objectives

m Cover

m Contain

m Educate
m Reduce/Minimize
m Product Substitution

Description

Accidental releases of materials from above ground liquid Targeted Constituents

storage tanks, drums, and dumpsters present the potential for Sediment
contaminating stormwaters with many different pollutants. Nutrients
Tanks may store many potential stormwater runoff pollutants, Trash
such as gasoline, aviation gas, diesel fuel, ammonia, solvents,
syrups, etc. Materials spilled, leaked, or lost from storage tanks
may accumulate in soils or on other surfaces and be carried away
by rainfall runoff. These source controls apply to containers
located outside of a building used to temporarily store liquid Organics
materials and include installing safeguards against accidental Oxygen Demanding
releases, installing secondary containment, conducting regular

inspections, and training employees in standard operating

procedures and spill cleanup techniques.

Metals
Bacteria
Oil and Grease

REE ® {

Approach
Pollution Prevention

m  Educate employees about pollution prevention measures and
goals

m  Keep an accurate, up-to-date inventory of the materials
delivered and stored on-site. Re-evaluate inventory needs
and consider purchasing alternative products. Properly
dispose of outdated products.

m  Try to keep chemicals in their original containers, and keep

them well labeled.

CALIFORNIA STORMWATER
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SC-31 Outdoor Container Storag_e

Suggested Protocols
General

m  Develop an operations plan that describes procedures for loading and/or unloading. Refer
to SC-30 Outdoor Loading/Unloading for more detailed BMP information pertaining to
loading and unloading of liquids.

m  Protect materials from rainfall, runon, runoff, and wind dispersal:
- Cover the storage area with a roof.
- Minimize stormwater runon by enclosing the area or building a berm around it.
- Use a “doghouse” structure for storage of liquid containers.
- Use covered dumpsters for waste product containers.
m  Employ safeguards against accidental releases:

- Provide overflow protection devices to warn operator or automatic shut down transfer
pumps.

- Provide protection guards (bollards) around tanks and piping to prevent vehicle or
forklift damage, and

- Provide clear tagging or labeling, and restricting access to valves to reduce human error.

m  Berm or surround tank or container with secondary containment system using dikes, liners,
vaults, or double walled tanks.

m  Contact the appropriate regulatory agency regarding environmental compliance for facilities
with “spill ponds” designed to intercept, treat, and/or divert spills.

m Have registered and specifically trained professional engineers can identify and correct
potential problems such as loose fittings, poor welding, and improper or poorly fitted
gaskets for newly installed tank systems.

Storage Areas

m  Provide storage tank piping located below product level with a shut-off valve at the tank;
ideally this valve should be an automatic shear valve with the shut-off located inside the
tank.

m  Provide barriers such as posts or guard rails, where tanks are exposed, to prevent collision
damage with vehicles.

m  Provide secure storage to prevent vandalism.
m  Place tight-fitting lids on all containers.

m  Enclose or cover the containers where they are stored.
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Raise the containers off the ground by use of pallet or similar method, with provisions for
spill control and secondary containment.

Contain the material in such a manner that if the container leaks or spills, the contents will
not discharge, flow, or be washed into the storm drainage system, surface waters or
groundwater.

Place drip pans or absorbent materials beneath all mounted container taps, and at all
potential drip and spill locations during filling and unloading of containers. Drip pans must
be cleaned periodically, and all collected liquids and soiled absorbent materials must be
reused/recycled or properly disposed.

Ensure that any underground or aboveground storage tanks shall be designed and managed
in accordance with applicable regulations, be identified as a potential pollution source, have
secondary containment, such as a berm or dike with an impervious surface.

Rainfall collected in secondary containment system must not contain pollutants for
discharge to storm drain system.

Container Management

Keep containers in good condition without corrosion or leaky seams.

Place containers in a lean-to structure or otherwise covered to keep rainfall from reaching
the drums.

Replace containers if they are deteriorating to the point where leakage is occurring. Keep all
containers undercover to prevent the entry of stormwater. Employees should be made
aware of the importance of keeping the containers free from leaks.

Keep waste container drums in an area such as a service bay. Drums stored outside must be
stored in a lean-to type structure, shed or walk-in container.

Storage of Hazardous Materials

m Storage of reactive, ignitable, or flammable liquids must comply with the fire and hazardous
waste codes.

m  Place containers in a designated area that is paved, free of cracks and gaps, and impervious
in order to contain leaks and spills. The area should also be covered.

m  Surround stored hazardous materials and waste with a curb or dike to provide the volume to
contain 10 percent of the volume of all of the containers or 110 percent of the volume of the
largest container, whichever is greater. The area inside the curb should slope to a drain and
a dead-end sump should be installed in the drain.

Inspection

m  Provide regular inspections:

- Inspect storage areas regularly for leaks or spills.
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- Conduct routine inspections and check for external corrosion of material containers.
Also check for structural failure, spills and overfills due to operator error, failure of
piping system.

- Check for leaks or spills during pumping of liquids or gases from truck or rail car to a
storage facility or vice versa.

- Visually inspect new tank or container installations for loose fittings, poor welding, and
improper or poorly fitted gaskets.

- Inspect tank foundations, connections, coatings, and tank walls and piping system. Look
for corrosion, leaks, cracks, scratches, and other physical damage that may weaken the
tank or container system.

- Replace containers that are leaking, corroded, or otherwise deteriorating with ones in
good condition. If the liquid chemicals are corrosive, containers made of compatible
materials must be used instead of metal drums.

- Label new or secondary containers with the product name and hazards.

Training

m Train employees (e.g. fork lift operators) and contractors in proper spill containment and
cleanup. The employee should have the tools and knowledge to immediately begin cleaning
up a spill if one should occur.

m Train employees in proper storage measures.
m  Use a training log or similar method to document training.

Spill Response and Prevention

m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date, and
implement accordingly.

m Have an emergency plan, equipment and trained personnel ready at all times to deal
immediately with major spills.

m  Collect all spilled liquids and properly dispose of them.

m  Employees trained in emergency spill cleanup procedures should be present when
dangerous waste, liquid chemicals, or other wastes are delivered.

m  Operator errors can be prevented by using engineering safe guards and thus reducing
accidental releases of pollutant.

m Store and maintain appropriate spill cleanup materials in a location known to all near the
tank storage area.

m  See Aboveground Tank Leak and Spill Control section of the Spill Prevention, Control &
Cleanup fact sheet (SC-11) for additional information.
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Other Considerations
m Storage sheds often must meet building and fire code requirements.

m  The local fire district must be consulted for limitations on clearance of roof covers over
containers used to store flammable materials.

m  All specific standards set by federal and state laws concerning the storage of oil and
hazardous materials must be met.

m Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire
Code and the National Electric Code.

m  Storage of oil and hazardous materials must meet specific federal and state standards
including:

- Spill Prevention Control and Countermeasure Plan (SPCC) Plan
- Secondary containment

- Integrity and leak detection monitoring

- Emergency preparedness plans

Requirements
Costs

m  Will vary depending on the size of the facility and the necessary controls, such as berms or
safeguards against accidental controls.

Maintenance
m  Conduct weekly inspection.

m  Sweep and clean the storage area regularly if it is paved, do not hose down the area to a
storm drain.

Supplemental Information
m  The most common causes of unintentional releases are:

- Installation problems,

- Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves),
- External corrosion and structural failure,

- Spills and overfills due to operator error, and

- Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice
versa
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Further Detail of the BMP
Dikes

One of the best protective measures against contamination of stormwater is diking.
Containment dikes are berms or retaining walls that are designed to hold spills. Diking is an
effective pollution prevention measure for above ground storage tanks and railcar or tank truck
loading and unloading areas. The dike surrounds the area of concern and holds the spill,
keeping spill materials separated from the stormwater side of the dike area. Diking can be used
in any industrial or municipal facility, but it is most commonly used for controlling large spills
or releases from liquid storage areas and liquid transfer areas.

m  For single-wall tanks, containment dikes should be large enough to hold the contents of the
storage tank for the facility plus rain water.

m  For trucks, diked areas should be capable of holding an amount equal to the volume of the
tank truck compartment. Diked construction material should be strong enough to safely
hold spilled materials.

m  Dike materials can consist of earth, concrete, synthetic materials, metal, or other impervious
materials.

m Strong acids or bases may react with metal containers, concrete, and some plastics.

m  Where strong acids or bases or stored, alternative dike materials should be considered. More
active organic chemicals may need certain special liners for dikes.

m  Dikes may also be designed with impermeable materials to increase containment
capabilities.

m  Dikes should be inspected during or after significant storms or spills to check for washouts
or overflows.

m  Regular checks of containment dikes to insure the dikes are capable of holding spills should
be conducted.

m Inability of a structure to retain stormwater, dike erosion, soggy areas, or changes in
vegetation indicate problems with dike structures. Damaged areas should be patched and
stabilized immediately.

m  Accumulated stormwater in the containment are should be analyzed for pollutants before it
is released to surface waters. If pollutants are found or if stormwater quality is not
determined, then methods other than discharging to surface waters should be employed
(e.g., discharge to sanitary sewer if allowed).

m  Earthen dikes may require special maintenance of vegetation such as mulching and
irrigation.
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Curbing

Curbing is a barrier that surrounds an area of concern. Curbing is similar to containment diking
in the way that it prevents spills and leaks from being released into the environment. The
curbing is usually small scaled and does not contain large spills like diking. Curbing is common
at many facilities in small areas where handling and transfer liquid materials occur. Curbing can
redirect stormwater away from the storage area. It is useful in areas where liquid materials are
transferred from one container to another. Asphalt is a common material used for curbing;
however, curbing materials include earth, concrete, synthetic materials, metal, or other
impenetrable materials.

m  Spilled materials should be removed immediately from curbed areas to allow space for
future spills.

m  Curbs should have manually-controlled pump systems rather than common drainage
systems for collection of spilled materials.

m  The curbed area should be inspected regularly to clear clogging debris.

m  Maintenance should also be conducted frequently to prevent overflow of any spilled
materials as curbed areas are designed only for smaller spills.

m  Curbing has the following advantages:
- Excellent runon control,
- Inexpensive,
- Ease of installment,
- Provides option to recycle materials spilled in curb areas, and
- Common industry practice.
Examples

The “doghouse” design has been used to store small liquid containers. The roof and flooring
design prevent contact with direct rain or runoff. The doghouse has two solid structural walls
and two canvas covered walls. The flooring is wire mesh about secondary containment. The
unit has been used successfully at Lockheed Missile and Space Company in Sunnyvale.

References and Resources

British Columbia Lake Stewardship Society. Best Management Practices to Protect Water
Quality from Non-Point Source Pollution. March 2000
http://www.nalms.org/bclss/storage.html

King County Stormwater Pollution Control Manual —
http://dnr.metroke.gov/wlr/dss/specm.htm
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San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP) -
http://www.projectcleanwater.org/pdf/Model%20Program%2oMunicipal%20Facilities.pdf
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Building & Grounds Maintenance SC-41

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

b . [ /= m Product Substitution

LAKE CENTER
BUSINESS PARK

Targeted Constituents

Description

Stormwater runoff from building and grounds maintenance
activities can be contaminated with toxic hydrocarbons in
solvents, fertilizers and pesticides, suspended solids, heavy
metals, and abnormal pH. Utilizing the following protocols will
prevent or reduce the discharge of pollutants to stormwater from
building and grounds maintenance activities by washing and Oil and Grease
cleaning up with as little water as possible, following good Organics
landscape management practices, preventing and cleaning up Oxygen Demanding
spills immediately, keeping debris from entering the storm

drains, and maintaining the stormwater collection system.

Sediment
Nutrients
Trash
Metals
Bacteria

RERRARAEAF

Approach
Pollution Prevention

m Switch to non-toxic chemicals for maintenance when
possible.

m  Choose cleaning agents that can be recycled.

m  Encourage proper lawn management and landscaping,
including use of native vegetation.

m  Encourage use of Integrated Pest Management techniques for
pest control.

m  Encourage proper onsite recycling of yard trimmings.

m  Recycle residual paints, solvents, lumber, and other material
as much as possible.
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SC-41 Building & Grounds Maintenance

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a waste water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

If soaps or detergents are not used, and the surrounding area is paved, wash water runoff
does not have to be collected but must be screened. Pressure washers must use filter fabric
or some other type of screen on the ground and/or in he catch basin to trap the particles in
wash water runoff.

If you are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement. Ensure that this practice does
not kill grass.

Landscaping Activities

Do not apply any chemicals (insecticide, herbicide, or fertilizer) directly to surface waters,
unless the application is approved and permitted by the state.

Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures on exposed soils.

Check irrigation schedules so pesticides will not be washed away and to minimize non-
stormwater discharge.

Building Repair, Remodeling, and Construction

m Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

m  Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

m  Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paint brushes and tools covered with water-based paints in sinks connected to
sanitary sewers or in portable containers that can be dumped into a sanitary sewer drain.
Brushes and tools covered with non-water-based paints, finishes, or other materials must be
cleaned in a manner that enables collection of used solvents (e.g., paint thinner, turpentine,
etc.) for recycling or proper disposal.
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Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. The
containment device(s) must be in place at the beginning of the work day, and accumulated
dirty runoff and solids must be collected and disposed of before removing the containment
device(s) at the end of the work day.

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. In which case you should direct the water through
hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover with secondary containment during precipitation events
and when not in use. A cover would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water; do not put it in the storm
drain, pour over landscaped areas.

Use hand or mechanical weeding where practical.

Fertilizer and Pesticide Management

m  Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

m  Follow manufacturers’ recommendations and label directions. Pesticides must never be
applied if precipitation is occuring or predicted. Do not apply insecticides within 100 feet of
surface waters such as lakes, ponds, wetlands, and streams.

m  Use less toxic pesticides that will do the job, whenever possible. Avoid use of copper-based
pesticides if possible.

m Do not use pesticides if rain is expected.

m Do not mix or prepare pesticides for application near storm drains.

m  Use the minimum amount needed for the job.

m Calibrate fertilizer distributors to avoid excessive application.

m  Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.
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m  Apply pesticides only when wind speeds are low.
m  Work fertilizers into the soil rather than dumping or broadcasting them onto the surface.
m Irrigate slowly to prevent runoff and then only as much as is needed.

m Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

m  Dispose of empty pesticide containers according to the instructions on the container label.

m  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

m Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

Training
m  Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution.

m Train employees and contractors in proper techniques for spill containment and cleanup.

m  Be sure the frequency of training takes into account the complexity of the operations and the
nature of the staff.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup

m  Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and
implement accordingly.

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations
m Alternative pest/weed controls may not be available, suitable, or effective in many cases.

4 0of 5 California Stormwater BMP Handbook January 2003

Municipal
www.cabmphandbooks.com



Building & Grounds Maintenance SC-41

Requirements
Costs
m  Overall costs should be low in comparison to other BMPs.

Maintenance

m  Sweep paved areas regularly to collect loose particles, and wipe up spills with rags and other
absorbent material immediately, do not hose down the area to a storm drain.

Supplemental Information
Further Detail of the BMP
Fire Sprinkler Line Flushing

Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water though in some areas it may be non-potable
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of
the water in such systems. Black iron pipe is usually used since it is cheaper than potable piping
but it is subject to rusting and results in lower quality water. Initially the black iron pipe has an
oil coating to protect it from rusting between manufacture and installation; this will
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be
added to the sprinkler water system. Water generally remains in the sprinkler system a long
time, typically a year, between flushes and may accumulate iron, manganese, lead, copper,
nickel and zinc. The water generally becomes anoxic and contains living and dead bacteria and
breakdown products from chlorination. This may result in a significant BOD problem and the
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in
fire sprinkler line water.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

King County - ftp://dnr.metroke.gov/wlr/dss/spem/Chapter%203.PDF

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp_ introduction.asp

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management
Agencies Association (BASSMA) http://www.basmaa.org/

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA) http://www.basmaa.org/

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP) -
http://www.projectcleanwater.org/pdf/Model%20Program%2oMunicipal%20Facilities.pdf
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Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Description

Parking lots and storage areas can contribute a number of
substances, such as trash, suspended solids, hydrocarbons, oil
and grease, and heavy metals that can enter receiving waters
through stormwater runoff or non-stormwater discharges. The
following protocols are intended to prevent or reduce the
discharge of pollutants from parking/storage areas and include Oil and Grease
using good housekeeping practices, following appropriate Organics
cleaning BMPs, and training employees. Oxygen Demanding

Sediment
Nutrients
Trash
Metals
Bacteria

RERRARAEAF

Approach
Pollution Prevention

m  Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook).

m  Keep accurate maintenance logs to evaluate BMP
implementation.

Suggested Protocols
General

m  Keep the parking and storage areas clean and orderly.
Remove debris in a timely fashion.

m  Allow sheet runoff to flow into biofilters (vegetated strip and
swale) and/or infiltration devices.

m  Utilize sand filters or oleophilic collectors for oily waste in low
concentrations.

CALIFORNIA STORMWATER
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m Arrange rooftop drains to prevent drainage directly onto paved surfaces.
m  Design lot to include semi-permeable hardscape.

Controlling Litter

m  Post “No Littering” signs and enforce anti-litter laws.

m  Provide an adequate number of litter receptacles.

m  Clean out and cover litter receptacles frequently to prevent spillage.

m  Provide trash receptacles in parking lots to discourage litter.

m  Routinely sweep, shovel and dispose of litter in the trash.

Surface cleaning

m  Use dry cleaning methods (e.g. sweeping or vacuuming) to prevent the discharge of
pollutants into the stormwater conveyance system.

m Establish frequency of public parking lot sweeping based on usage and field observations of
waste accumulation.

m  Sweep all parking lots at least once before the onset of the wet season.
m If water is used follow the procedures below:
- Block the storm drain or contain runoff.

- Wash water should be collected and pumped to the sanitary sewer or discharged to a
pervious surface, do not allow wash water to enter storm drains.

- Dispose of parking lot sweeping debris and dirt at a landfill.
m  When cleaning heavy oily deposits:
- Use absorbent materials on oily spots prior to sweeping or washing.
- Dispose of used absorbents appropriately.
Surface Repair
m  Pre-heat, transfer or load hot bituminous material away from storm drain inlets.

m  Apply concrete, asphalt, and seal coat during dry weather to prevent contamination form
contacting stormwater runoff.

m  Cover and seal nearby storm drain inlets (with waterproof material or mesh) and manholes
before applying seal coat, slurry seal, etc., where applicable. Leave covers in place until job
is complete and until all water from emulsified oil sealants has drained or evaporated. Clean
any debris from these covered manholes and drains for proper disposal.
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m  Use only as much water as necessary for dust control, to avoid runoff.

m  Catch drips from paving equipment that is not in use with pans or absorbent material placed
under the machines. Dispose of collected material and absorbents properly.

Inspection

m Have designated personnel conduct inspections of the parking facilities and stormwater
conveyance systems associated with them on a regular basis.

m Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training

m  Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

m Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup.

m  Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, nad
implement accordingly.

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m Limitations related to sweeping activities at large parking facilities may include high
equipment costs, the need for sweeper operator training, and the inability of current sweeper
technology to remove oil and grease.

Requirements
Costs

Cleaning/sweeping costs can be quite large, construction and maintenance of stormwater
structural controls can be quite expensive as well.

Maintenance
m  Sweep parking lot to minimize cleaning with water.

m  Clean out oil/water/sand separators regularly, especially after heavy storms.

m Clean parking facilities on a regular basis to prevent accumulated wastes and pollutants
from being discharged into conveyance systems during rainy conditions.
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Supplemental Information
Further Detail of the BMP
Surface Repair

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination form
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc. Leave
covers in place until job is complete and until all water from emulsified oil sealants has drained
or evaporated. Clean any debris from these covered manholes and drains for proper disposal.
Use only as much water as necessary for dust control, to avoid runoff.

References and Resources
http://www.stormwatercenter.net/

California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality control Board. July
1998 (Revised February 2002 by the California Coastal Commission).

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp_ introduction.asp

Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998.

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies
Association (BASMAA) http://www.basma.org

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP)
http://www.projectcleanwater.org/pdf/Model%20Program%20Municipal%20Facilities.pdf
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Trash Storage Areas SD-32

Design Objectives

Description

Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention
runoff from areas where trash is stored or disposed of can be Slow Runoff

polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby stcrm drain inlets,
channels, and/or creeks. Waste handling operations that may be

sources of stormwater pollution include dumnipsters, litter control, Prohibit Dumping of Improper
aud wasle piles. Materials

M Contain Pollutants

Minimize Impervious Land
Coverage

Approach

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

Collect and Convey

likelihood of contamination.

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

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title

22, California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requrements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.
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SD-32 Trash Storage Areas

m  Use lined bins or dumpsters to reduce leaking of liquid waste.

m Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave trash storage areas with an impervious suriace to mitigate spills.

m Do not locate storm drains in immediate vicinity of the trash storage area.

m Post signs on all dumpsters informing users thai hazardous materials are not to be disposed
of therein.

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.

Additional Information
Maintenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/ operator. Matrmenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner/operator before improvement
plans are approved.

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) far 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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Outdoor Storage of Raw Materials SC-33

Objectives

m Cover
m Contain
m Educate

m Reduce/Minimize

Description

Raw materials, by-products, finished products, containers, and Targeted Constituents

material storage areas exposed to rain and/or runoff can pollute
stormwater. Stormwater can become contaminated when )
materials wash off or dissolve into water or are added to runoff Nutrients

by spills and leaks. Improper storage of these materials can Trash

result in accidental spills and the release of materials. To Metals

prevent or reduce the discharge of pollutants to stormwater from  Bacteria
material delivery and storage, pollution prevention and source Oil and Grease
control measures, such as minimizing the storage of hazardous Organics
materials on-site, enclosing or covering materials, storing Oxygen Demanding
materials in a designated area, installing secondary containment,

conducting regular inspections, preventing stormwater runon

and runoff, and training employees and subcontractors must be

implemented.

Sediment

NENEQ|

REA

Approach
Pollution Prevention

m  Employee education is paramount for successful BMP
implementation.

m  Minimize inventory of raw materials.

m  Keep an accurate, up-to-date inventory of the materials
delivered and stored on-site.

m  Try to keep chemicals in their original containers, and keep

them well labeled.

CALIFORNIA STORMWATER
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SC-33 Outdoor Storage of Raw Materials

Suggested Protocols
General

Store all materials inside. If this is not feasible, then all outside storage areas should be
covered with a roof, and bermed, or enclosed to prevent stormwater contact. At the very
minimum, a temporary waterproof covering made of polyethylene, polypropylene or hypalon
should be used over all materials stored outside.

Cover and contain the stockpiles of raw materials to prevent stormwater from running into
the covered piles. The covers must be in place at all times when work with the stockpiles is
not occurring. (applicable to small stockpiles only).

If the stockpiles are so large that they cannot feasibly be covered and contained, implement
erosion control practices at the perimeter of your site and at any catch basins to prevent
erosion of the stockpiled material off site,

Keep liquids in a designated area on a paved impervious surface within a secondary
containment.

Keep outdoor storage containers in good condition.
Keep storage areas clean and dry.

Design paved areas to be sloped in a manner that minimizes the pooling of water on the site,
particularly with materials that may leach pollutants into stormwater and/or groundwater,
such as compost, logs, and wood chips. A minimum slope of 1.5 percent is recommended.

Secure drums stored in an area where unauthorized persons may gain access to prevent
accidental spillage, pilferage, or any unauthorized use.

Cover wood products treated with chromated copper arsenate, ammonical copper zinc
arsenate, creosote, or pentachlorophenol with tarps or store indoors.

Raw Material Containment

Do not store chemicals, drums, or bagged materials directly on the ground. Place these
items in secondary containers if applicable.

Prevent the run-on of uncontaminated stormwater from adjacent areas as well as runoff of
stormwater from the stockpile areas, by placing a curb along the perimeter of the area. The
area inside the curb should slope to a drain. Liquids should be drained to the sanitary sewer
if allowed. The drain must have a positive control such as a lock, valve, or plug to prevent
release of contaminated liquids.

Tanks should be bermed or surrounded by a secondary containment system.

Release accumulated stormwater in petroleum storage areas prior to the next storm. At a
minimum, water should pass through an oil/water separator and, if allowed, discharged to a
sanitary sewer.
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Outdoor Storage of Raw Materials SC-33

Inspection

m  Conduct regular inspections of storage areas so that leaks and spills are detected as soon as
possible.

m  Conduct routine inspections and check for external corrosion of material containers. Also
check for structural failure, spills and overfills due to operator error, failure of piping system.

m  Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage
facility or vice versa.

m Visually inspect new tank or container installations for loose fittings, poor welding, and
improper or poorly fitted gaskets.

m Inspect tank foundations, connections, coatings, and tank walls and piping system. Look for
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or
container system.

Training
m  Employees should be well trained in proper material storage.

m Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
m Refer to SC-11, Spill Prevention, Control & Cleanup.

m  Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and
implement accordingly.

m  Have spill cleanup materials readily available and in a known location.
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

m Have employees trained in spill containment and cleanup present during loading/unloading
of dangerous waste, liquid chemicals and other potentially hazardous materials.

Other Considerations

m Storage sheds often must meet building and fire code requirements. Storage of reactive,
ignitable, or flammable liquids must comply with the Uniform Fire Code and the National
Electric Code.

m  Space limitations may preclude storing some materials indoors.

m  Some municipalities require that secondary containment areas (regardless of size) be
connected to the sanitary sewer, prohibiting any hard connections to the storm drain.
Storage sheds often must meet building and fire code requirements.

m  The local fire district must be consulted for limitations on clearance of roof covers over
containers used to store flammable materials.
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SC-33 Outdoor Storage of Raw Materials

Requirements
Costs

m  Costs will vary depending on the size of the facility and the necessary controls. They should
be low except where large areas may have to be covered.

Maintenance
m  Accurate and up-to-date inventories should be kept of all stored materials.

m  Berms and curbs may require periodic repair and patching.

m  Parking lots or other surfaces near bulk materials storage areas should be swept periodically
to remove debris blown or washed from storage area.

m  Sweep paved storage areas regularly for collection and disposal of loose solid materials, do
not hose down the area to a storm drain or conveyance ditch.

m  Keep outdoor storage areas in good condition (e.g. repair roofs, floors, etc. to limit releases
to runoff).

Supplemental Information
Further Detail of the BMP
Raw Material Containment

Paved areas should be sloped in a manner that minimize the pooling of water on the site,
particularly with materials that may leach pollutants into stormwater and/or groundwater, such
as compost, logs, and wood chips. A minimum slope of 1.5 percent is recommended.

- Curbing should be placed along the perimeter of the area to prevent the runon of
uncontaminated stormwater from adjacent areas as well as runoff of stormwater from
the stockpile areas.

- The storm drainage system should be designed to minimize the use of catch basins in the
interior of the area as they tend to rapidly fill with manufacturing material.

- The area should be sloped to drain stormwater to the perimeter where it can be collected
or to internal drainage alleyways where material is not stockpiled.

- If the raw material, by-product, or product is a liquid, more information for outside
storage of liquids can be found under SC-31, Outdoor Container Storage.

Examples

The “doghouse” design has been used to store small liquid containers. The roof and flooring
design prevent contact with direct rain or runoff. The doghouse has two solid structural walls
and two canvas covered walls. The flooring is wire mesh about secondary containment. The unit
has been used successively at Lockheed Missile and Space Company in Sunnyvale.

References and Resources
King County Stormwater Pollution Control Manual - http://dnr.metroke.gov/wlr/dss/spem.htm
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Outdoor Storage of Raw Materials SC-33

Model Urban Runoff Program: A How-To-Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July
1998 (Revised February 2002 by the California Coastal Commission).

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp _introduction.asp

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP)
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