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INTRODUCTION

The proposed project consists of development of 56 two -story condominium units as part of
Tract 17980. The site is currently comprised of Baker Security Self Storage facility
containing one commercial building and associated parking lot.

In the existing condition, the project site is relatively flat with an overall slope ranging
approximately from 0.5% - 2%. Surface flow is conveyed to an existing concrete gutters
which run south to north on each side of the building to private storm drain inlets adjacent to
Baker Street. Flows are conveyed offsite to the existing storm drain system located at the
approximate centerline of Baker Street. Underground storm facilities will be proposed for
the site. Storm water runoff in the project’s proposed state will surface flow to onsite catch
basins prior to being conveyed to the existing 72-inch RCP storm drain pipe within Baker

Street.
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METHODOLOGY / RATIONALE

The proposed drainage area was analyzed by utilizing the County of Orange Hydrology
Manual modified rational method (1986).

In the Pre and Post development conditions, the site drains to the same storm drain system
in Baker Street. Therefore, only one drainage area is proposed for the site. During future
engineering efforts additional proposed hydrologic boundaries may be defined to assist in
the hydraulic design of inlets and pipe sizes.

In accordance with County and City requirements, the 25-year and 100-year storm events
were analyzed. The flows, expressed in cubic feet per second (cfs), were totaled at points
where they will flow over the right-of-way in a major storm event. On-site flows will travel
through swales and gutters to catch basins that drain to the proposed on-site storm drain
system. This storm drain is conveyed to the existing storm drain system in Baker Street.

DESIGN PARAMETERS

1. The onsite drainage area was analyzed for 25 and 100-year storm events using
Rational Method Analysis per the County of Orange Hydrology Manual.

2. The drainage area is located in Soil Groups D. Refer to Appendices for reference.

3. The rainfall intensity for all of the storm events varies according to Figure B-3 (page B-
7) of the Hydrology Manual.

4. The infiltration rate for the pervious area, Fp, is 0.20 inches/hour per Table C.2 in
Section C.6.4. of the Orange County Hydrology Manual.

5. The proposed drainage condition will match the existing drainage condition being
conveyed to existing storm drain system within Baker Street. Nuisance flows will be
captured and treated as outlined in the proposed WQMP with pipes sized to
accommodate the 25-year event, but major storm events will spill over into the right-of-
way eventually draining to existing storm drain pipe.

6. All flows are based on the complete future development of land and roads.
7. The Hydrology Maps attached to the back of this study are made a part of the study.

8. No pre-existing or post-development off-tract flow is being directed toward the
proposed storm drain.



CONCLUSIONS

The results from this hydrology and hydraulic analysis demonstrate the following:

e The drainage design for the Site has been designed to meet the County of Orange
Flood Control Standards.

e The proposed site design is capable of managing runoff from a 100-year storm.
e The decrease in flow rate between Pre & Post Development is a 10% decrease (1.37

cfs).
25-Yr 100-Yr
Total
Storm Storm
Area
(Acres) Event Event
(CFS) (CFS)
Existing 4.63 11.40 14.82
Proposed 4.63 10.30 13.45
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APPENDIX “B” — Hydrology Calculations




RATIONAL METHOD STUDY FORM

Orange County

HYDROLOGY MANUAL

STUDY NAME: Baker Costa Mesa

25/100 YEAR STORM RATIONAL METHOD STUDY

CALCULATED BY: JC

CHECKED BY: DPM

DATE: November 2015
DATE: November 2015
PAGE 1 OF 1

CONC. PT. AREA (ACREYS) SOIL | DEV. Tt Tc | Fm Q FLOW SLOPE \Y% HYDRAULICS AND
(MAP AREA) | SUBAREA | TOTAL | TYPE | (Ap) | MIN. | MIN. | in/hr | in/hr | TOTAL | PATH, FT | FT/FT | FT/SEC NOTES
Proposed Area

Al 4.63 4.63 D 0.35 15 | 254 (0.070 | 10.30 501 0.004 25 year

Al 4.63 4.63 D 0.35 15 |3.30(0.070 [ 13.45 501 0.004 100 year
Existing Area

X1 4.63 4.63 D 0.11 13 | 276 (0.022 | 11.40 275 0.0036 25 year

X1 4.63 4.63 D 0.11 13 (358 (0.022 | 14.82 275 0.0036 100 year

NOTES: I(t) = at"b a=11.995,15.560, b=-0.573; C=0.90; Q = C*(I - Fm)*A; Fm=Ap*Fp; Fp=0.20 (Soil D, OC Soils Map)




Pre-Development Time of Concentration Nomograph

i)
L * - 100
— 1000 ~ 90
— 900 — 80
— 800 il
[ 600 5
4 BE
- o35
- &F
sE 90 EF¥
B350 =L 2
gL E: .
sk E -
2 300 -
EE spe0
sF d L
250 EFIT
4r il 2]
n s =I5
- sEe
sk-200 &
) @[
= :|2
= g-il
- -
— 150 29
o “Fe
=] h-'ll'
o — &
— 100 L
- 5
— &4
HYDROLOGY MANUAL

LIMITATIONS:

[. Maximum length = 1000 Feet

2. Maximum area = [0 Acras

Y
: M
R u
|lm 3?6
_g > - 200
5852
Y| ESEE @
2isusE®
Sl E w0
E|STEFE X
ale T
HI:
] o
=BT i B
- [
K i 4
Undevelopad - s
Good Cover 2
Undavalopad =
Fair Cover o
I
Undevala
Poar cﬁlﬁf =
Single Family E
V3= DUAAC) ]
Commereigl :
- L]
(%]
=
g
o
=
a
Pl De ma nt

80- Apartment

75 - Mobile Homa

85- Condominium

60- Single Family-5,000 2 Lot
40 - Single Famlly-1/4 Acre Lot
20- Single Family-1 Acre Lot

15 - Developed Open Spoce

IO - Single Family-2 |/2 Acre Lot

Te
5
{rmin)
6§ <
-
__.ﬂ
-
7T -2
°7g
o2
0 —=
18
-

™
o
Time of concentration (Te) In minutes for Single

[
L}

(7]
L=
|t1L|lIJjJ|II1||IJlI

B
=]

TIME OF CONCENTRATION

NOMOGRAPH

FOR INITIAL SUBAREA

Figura [-|
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EXHIBITS — Hydrology Maps (Pre & Post Development)
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Preliminary Water Quality Management
Plan
(WQMP)

Project Name:
VTTM 17980
929 Baker Street

Costa Mesa, California
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Water Quality Management Plan (WQMP)
929 Baker Street

Project Owner’s Certification

Planning Application No.
(If applicable)

BD Grading Permit No. TBD

Tract/Parcel Map and

Lot(s) No. VTTM 17980 Building Permit No. TBD

Address of Project Site and APN
(If no address, specify Tract/Parcel Map and Lot Numbers)

APN: 141-242-03 ‘

This Water Quality Management Plan (WQMP) has been prepared for DeNova Homes, Inc. by
C&V Consulting, Inc.. The WQMP is intended to comply with the requirements of the County
of Orange NPDES Stormwater Program requiring the preparation of the plan.

The undersigned, while it owns the subject property, is responsible for the implementation of
the provisions of this plan, including the ongoing operation and maintenance of all best
management practices (BMPs), and will ensure that this plan is amended as appropriate to
reflect up-to-date conditions on the site consistent with the current Orange County Drainage
Area Management Plan (DAMP) and the intent of the non-point source NPDES Permit for
Waste Discharge Requirements for the County of Orange, Orange County Flood Control
District and the incorporated Cities of Orange County within the Santa Ana Region. Once the
undersigned transfers its interest in the property, its successors-in-interest shall bear the
aforementioned responsibility to implement and amend the WQMP. An appropriate number of
approved and signed copies of this document shall be available on the subject site in perpetuity.

Owner: Alan Toffoli

Title | SoCal Division President

Company | DeNova Homes, Inc.

Address | Three Hughes, Irvine, CA 92618

Email | atoffoli@denovahomes.com

Telephone # | 949-762-2535

I understand my responsibility to implement the provisions of this WQMP including the ongoing
operation and maintenance of the best management practices (BMPs) described herein.

Owner Date
Signature

DeNova Homes, Inc. Owner’s Certification
Pagei



Water Quality Management Plan (WQMP)
929 Baker Street

Preparer (Engineer): Dane McDougall

Title | Project Manager PE Registration # | C 80705

Company | C&V Consulting, Inc.

Address | 6 Orchard, Lake Forest, CA 92630

Email | dmcdougall@cvc-inc.net

Telephone # | (949) 916-3800

I hereby certify that this Water Quality Management Plan is in compliance with, and meets the
requirements set forth in, Order No. R8-2009-0030/NPDES No. CAS618030, of the Santa Ana
Regional Water Quality Control Board.

Preparer

. Date
Signature

Place

Stamp

Here

DeNova Homes, Inc. Owner’s Certification
Page ii



Water Quality Management Plan (WQMP)
929 Baker Street
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Water Quality Management Plan (WQMP)
929 Baker Street

Section | Permit(s) and Water Quality Conditions of Approval or
Issuance

Provide discretionary or grading/building permit information and water quality conditions of
approval, or permit issuance, applied to the project. If conditions are unknown, please request
applicable conditions from staff. Refer to Section 2.1 in the Technical Guidance Document (TGD)
available on the OC Planning website (ocplanning.net).

Project Infomation

; S Grading or Buildin
E‘;Z;gﬁf‘iﬂ;caﬂon No- gD Permit ig\lo. ®  I®D
(If applicable)
Address of Project Site (or 929 Baker St
Tract Map and Lot Costa Mesa, CA
Number if no address)
and APN APN: 141-242-03

Water Quality Conditions of Approval or Issuance

Water Quality
Conditions of Approval
or Issuance applied to
this project.

(Please list verbatim.)

Conditions of Approval are not available at this time. This section will be
completed as part of final engineering

Conceptual WQMP

Was a Conceptual Water
Quality Management Plan

. N/A
previously approved for
this project?
DeNova Homes, Inc. Section |

Page 1



Water Quality Management Plan (WQMP)
929 Baker Street

Watershed-Based Plan Conditions

Provide applicable

conditions from watershed -
based plans including
WIHMPs and TMDLS.

N/A

]
DeNova Homes, Inc. Section |
Page 2



Water Quality Management Plan (WQMP)
929 Baker Street

Section 11 Project Description

1.1 Project Description
Provide a detailed project description including;:
e Project areas;
e Land uses;
e Land cover;
e Design elements;
e A general description not broken down by drainage management areas (DMAs).

Include attributes relevant to determining applicable source controls. Refer to Section 2.2 in the
Technical Guidance Document (TGD) for information that must be included in the project description.

Description of Proposed Project

- All significant redevelopment projects, where significant redevelopment
- is defined as the addition or replacement of 5,000 or more square feet of

: impervious surface on an already developed site. Redevelopment does

- not include routine maintenance activities that are conducted to maintain
- original line and grade, hydraulic capacity, original purpose of the

: facility, or emergency redevelopment activity required to protect public

Development Category - health and safety.
(From Model WQMP, : . ..
Table 7.11-2; or -3): : If the redevelopment results in the addition or replacement of less than

- 50% of the impervious area on-site and the existing development was not
- subject to WQMP requirement, the numeric sizing criteria discussed in

= Section 7.11-2.0 only applies to the addition or replacement area. If

: addition or replacement accounts for 50 percent or more of the

- impervious area, the Project WQMP requirements apply to the entire

- development.
| Project Area (f): 201,683 | Number of Dwelling Units: 56 | SICCode: N/JA
""""""""""""""""""""""""""""""""""""""""" Pervious | Impervious |
et L e T
(acres or sq ft) &€ (acres or sq ft) ercentage
| Pre-Project Conditions - Oac . | 0% - 463ac - 100%
PostProject Conditions - lddac - 31%  ©  320ac - . 69%

___________________________________________________________________________________________________________________________________________________________________________

DeNova Homes, Inc. Section I
Page 3



Water Quality Management Plan (WQMP)
929 Baker Street

In its existing condition, the project site is relatively flat with site elevations
ranging from 41.9 feet above mean sea level to about 39.3 feet above mean sea
level. Surface flow from the site is directed into 2 ft wide concrete gutters that
run south to north. Flows are conveyed into 2 grate inlets at the end of those
gutters, which then are piped offsite into the existing 66” RCP storm drain pipe
in Baker Street, which flows from west to east. That 66” RCP joins a junction
structure then up-scales to a 72” RCP pipe. This transition occurs along our

Drainage project frontage.
Patterns/Connections - In its proposed condition, underground storm facilities will be installed onsite.

- The street slopes onsite will convey the flows to 5 separate areas. Surface flows

- will be directed into an area drain piping system or into onsite curb and gutters

- which will convey the flow to 5 separate Filterra Biofiltration vaults. From each

- vault, the flows are conveyed into a single storm drain pipe that runs from south
- to north through our proposed main street. This single pipe will run out into

- Baker street and connect to the existing 72” RCP storm drain pipe. From there it
= will follow the existing flow path to the east down Baker Street.

DeNova Homes, Inc. Section I
Page 4



Water Quality Management Plan (WQMP)
929 Baker Street

At the time of the preparation of this Preliminary WQMP report, the City only
required a Tentative Tract Map, Preliminary Grading & Utility Plan, Preliminary
Fire Access Plan, and Preliminary Hydrology Report to support the Planning
Application of the Tentative Tract Map subdivision. The information detailed in
this report is based on preliminary engineering design only. The total site
acreage consists of approximately 4.63 acres of a residential detached
condominium development.

The existing site is currently occupied by a self-storage facility with 1 one-story
storage building with an asphalt parking lot surrounding the building. All
related buildings, improvements, and utilities will be removed during demolition
of the site.

The proposed residential development will consist of 56 detached condominium
units. Each residential condo unit is 2 stories.

The proposed residential development proposes among three plan types for each
individual unit. Each unit will be equipped with water and sewer services. Also
attributed to each unit will be a washer/dryer connections and 2-car garage.
Trash services are individually picked up as there are no trash enclosure areas
located on site. In addition to the garage parking, there will be an additional 2-
car parking spaces in each driveway and 8 more outdoor parking spaces are
proposed. Building, walkway and driveway coverage is approximately 41%.
Streets and alley coverage is approximately 20% with approximately 80,016
square feet of open space. There is a designated 0.23 acre open area proposed on
the project site.

Narrative Project
Description:

(Use as much space as
necessary.)

The improvements which this residential project proposes include private drive
aisles, parking areas, hardscaped and landscaped areas. The site shall be
accessed by one main entrance located at the north frontage of the site at Baker
Street. Drive aisles and parking areas will consist of asphalt pavement and
portland concrete cement (PCC) sidewalks. Landscaping will be incorporated in
open space areas including vegetation and street trees. The project site will be
serviced by an on-site “public” domestic water and on-site “public” sanitary sewer
system. The water system will be looped with connections within Baker Street
and Post Road at the south-west side of the site. The sewer system will also
connect within Post Road.

BMP selection for storm water runoff treatment has been described in Section IV
of this report. Implementation of BMPs will be consistent with the addressing of
pollutants of concern generated by residential use. No car washing, outdoor
storage, or pool/spa will be incorporated on this project. At this time, long term
maintenance is planned to be handled by a Homeowner’s Association (HOA)

During entitlement, these details may change per the City’s request and will be
re-addressed during final engineering.

DeNova Homes, Inc. Section I
Page 5



Water Quality Management Plan (WQMP)

929 Baker Street

11.2 Potential Stormwater Pollutants

Determine and list expected stormwater pollutants based on land uses and site activities. Refer to
Section 2.2.2 and Table 2.1 in the Technical Guidance Document (TGD) for guidance.

Pollutants of Concern

Pollutant

Check One for
each:
E=Expected to
be of concern

N=Not Expected
to be of concern

Additional Information and Comments

Suspended-Solid/ Sediment

E X N[

Nutrients

EX N[O

Heavy Metals

EL] N X

Pathogens (Bacteria/ Virus)

EX N[O

Pesticides

E N[

Oil and Grease

EX N[

Toxic Organic Compounds

E[] N X

Trash and Debris

ER  NO

DeNova Homes, Inc.

Section Il
Page 6



Water Quality Management Plan (WQMP)
929 Baker Street

11.3 Hydrologic Conditions of Concern

Determine if streams located downstream from the project area are potentially susceptible to
hydromodification impacts. Refer to Section 2.2.3.1 in the Technical Guidance Document (IGD) for
North Orange County or Section 2.2.3.2 for South Orange County.

X] No - Show map

[ ] Yes - Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the
Technical Guidance Document (TGD).

Per Section 5.3.1 of the Technical Guidance Document, the following calculations were developed:

1. \% 2-year, post/V 2-year, pre) <1.05
13,068 cf/30,928 cf) = 0.42 <1.05v*
2. Tc 2-year, pre / Tc 2-year, post) <1.05

13 min/15 min) = 0.87 < 1.05v*

(
(
(
(

*Reference Attachment F for time of concentration and volume information for the 2-year storm

event.

The project site does not consider HCOCs as supported by the calculations above.

DeNova Homes, Inc. Section I
Page 7



Water Quality Management Plan (WQMP)
929 Baker Street

1.4 Post Development Drainage Characteristics

Describe post development drainage characteristics. Refer to Section 2.2.4 in the Technical Guidance
Document (TGD).

In its proposed condition, underground storm facilities will be installed onsite. The street slopes onsite will
convey the flows to 5 separate areas. Surface flows will be directed into an area drain piping system or into
onsite curb and gutters which will convey the flow to 5 separate Filterra Biofiltration vaults. From each vault,

the flows are conveyed into a single storm drain pipe that runs from south to north through our proposed main
street. This single pipe will run out into Baker street and connect to the existing 72” RCP storm drain pipe.
From there it will follow the existing flow path to the east down Baker Street.

1.5 Property Ownership/Management

Describe property ownership/management. Refer to Section 2.2.5 in the Technical Guidance Document
(TGD,).

The property is owned by DeNova Homes, Inc. A homeowners association will be formed to be responsible for

the long term maintenance of the project’s Best Management Practices and all common areas.

DeNova Homes, Inc. Section I
Page 8



Water Quality Management Plan (WQMP)
929 Baker Street

Section 111 Site Description

I111.1  Physical Setting

Fill out table with relevant information. Refer to Section 2.3.1 in the Technical Guidance Document
(TGD,).

Name of Planned
Community/Planning City of Costa Mesa
Area (if applicable)

929 Baker St
Location/ Address

Costa Mesa, CA 92626

General Plan Land Use Existing land use: Self-Storage

Designation Proposed land use: Residential

Zoning R2-MD Multiple Family Residential (Medium Density)

Acreage of Project Site 4.63 ac

Per TGD, Figure XVI-2a, NRCS Hydrologic Soils Groups the site is

Predominant Soil T =
recomihant Sott Type - located within soil type D.

I11.2 Site Characteristics

Fill out table with relevant information and include information regarding BMP sizing, suitability,
and feasibility, as applicable. Refer to Section 2.3.2 in the Technical Guidance Document (TGD).

Site Characteristics

The site falls under the 0.75” zone per the TGD, Figure XVI-1, Rainfall

Precipitation Zone
Zones map.

The site topography is fairly flat and sheet flows from south to north.

Topography The elevation ranges from approximately 41.9 to 39.3 above mean sea

level.

DeNova Homes, Inc. Section IlI
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Water Quality Management Plan (WQMP)

929 Baker Street

Drainage
Patterns/Connections

The existing site is flat in nature with the site sheet flowing overland from
south to north.

In its proposed condition, underground storm facilities will be installed onsite.
The street slopes onsite will convey the flows to 5 separate areas. Surface flows
will be directed into an area drain piping system or into onsite curb and
gutters which will convey the flow to 5 separate Filterra Biofiltration vaults.
From each vault, the flows are conveyed into a single storm drain pipe that
runs from south to north through our proposed main street. This single pipe
will run out into Baker street and connect to the existing 72” RCP storm drain
pipe. From there it will follow the existing flow path to the east down Baker
Street.

Soil Type, Geology, and
Infiltration Properties

Per the Orange County Soil Survey (NRCS, CA678, 1978), Figure XVI-2a in
Appendix XVI of the Model WQMP Technical Guidance Document, the Soil
Type for this project site is Type D. Group D soils are typically clay loams,
silty clay loams, sandy clays, silty clays, or clays. They have very low
infiltration rates when thoroughly wetted and consist chiefly of clay soils
with high swelling potential, permanent high water table, claypan or clay
layer at or near the surface, and/or shallow soils over nearly impervious
material.

A Geotechnical soils report is not available at this time. This section will be
finalized as part of final engineering.

Hydrogeologic
(Groundwater)
Conditions

Per Figure XVI-2e - North Orange County Mapped Shallow Groundwater in
Appendix VIII of the Model WQMP Technical Guidance Document, this
project site is not located in an area with groundwater less than or equal to
10 feet. Per Figure XVI-2d - North Orange County Mapped Depth To First
Groundwater, the depth of groundwater at this project site is historically
about 30" below surface elevation.

A Geotechnical soils report is not available at this time. This section will be
finalized as part of final engineering.

Geotechnical Conditions
(relevant to infiltration)

A Geotechnical soils report is not available at this time. This section will be
completed as part of final engineering.

Off-Site Drainage

In the existing condition, no off-site drainage enters the property as the
property boundary to the east, west and south is walled off, while the north is
bordered with curb and gutter. Flows along the north boundary slope from
west to east through the curb and gutters on Baker Street. In its proposed
state, the project will mimic these conditions.

Utility and Infrastructure
Information

DeNova Homes, Inc.

Utilities are proposed to be underground. The proposed development is
designed to convey runoff mostly via surface drainage to the catch basins
located in the center drive aisle. Additional runoff in landscape areas will be
conveyed via small area drain systems which will direct flows to either the
private drive aisles or directly into the catch basin system. The catch basin

Section Il
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Water Quality Management Plan (WQMP)
929 Baker Street

will then outlet to a proposed storm drain system which will convey flows out
to the 72” storm drain pipe located in Baker Street located north of the project
 site. Proposed water and sewer utilities will connect to the respective

mainlines located within Baker Street.

111.3 Watershed Description

Fill out table with relevant information and include information regarding BMP sizing, suitability,
and feasibility, as applicable. Refer to Section 2.3.3 in the Technical Guidance Document (TGD).

Onsite flows are conveyed east via Baker Street Storm Drain line then turns
.. and flows south east and into the Paularino Channel, which then directs the
Receiving Waters e . . .

flow east until it converges with the Santa Ana Delphi Channel, which then

outlets into Upper Newport Bay, then ultimately into the Pacific Ocean.

Santa Ana Delphi Channel is listed for Indicator Bacteria.

303(d) Listed Impairments Upper Newport Bay is listed for Chlordane, Copper, DDT, Metals, Nutrients,
PCBs, Pesticides, Sediment Toxicity, and Sedimentation/Siltation.

Applicable TMDLS TMDLs listed for the Upper Newport Bay include Copper, Indicator Bacteria,

Nutrients, Pesticides, and Sedimentation/Siltation.

Anticipated and Potential Pollutants of Concern for Attached Residential
Pollutants of Concern for Development is Suspended Solid/Sediments, Pathogens (Bacteria/Virus),
the Project Nutrients (Oxygen Demanding Substances), Pesticides, Oil & Grease and
Trash & Debris.

Environmentally Sensitive
and Special Biological
Significant Areas

The project is not located within any known Environmentally Sensitive Areas
(ESA) or Areas of Special Biological Significance (ASBS).

DeNova Homes, Inc. Section IlI
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Water Quality Management Plan (WQMP)
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Section 1V Best Management Practices (BMPs)

IV.1 Project Performance Criteria

Describe project performance criteria. Several steps must be followed in order to determine what
performance criteria will apply to a project. These steps include:

e If the project has an approved WIHMP or equivalent, then any watershed specific criteria
must be used and the project can evaluate participation in the approved regional or sub-
regional opportunities. (Please ask your assigned planner or plan checker regarding
whether your project is part of an approved WIHMP or equivalent.)

e Determine applicable hydromodification control performance criteria. Refer to Section 7.1I-
2.4.2.2 of the Model WQMP.

e Determine applicable LID performance criteria. Refer to Section 7.11-2.4.3 of the Model WQMP.

e Determine applicable treatment control BMP performance criteria. Refer to Section 7.11-3.2.2 of
the Model WQMP.

e Calculate the LID design storm capture volume for the project. Refer to Section 7.11-2.4.3 of the
Model WQMP.

(NOC Permit Area only) Is there an approved WIHMP or equivalent

fo.r th.e prOJect area that 1nclude§ more str}r}gent L?D fea51b111fcy YES[] NO[X]
criteria or if there are opportunities identified for implementing LID

on regional or sub-regional basis?

If yes, describe WIHMP
feasibility criteria or
regional /sub-regional LID
opportunities.

DeNova Homes, Inc. Section IV
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Water Quality Management Plan (WQMP)
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If HCOC exists,
list applicable
hydromodification
control
performance
criteria (Section
7.11-2.4.2.2 in
MWQMP)

List applicable LID
performance
criteria (Section
7.11-2.4.3 from
MWQMP)

List applicable
treatment control
BMP performance
criteria (Section
7.11-3.2.2 from
MWQMP)

Calculate LID
design storm
capture volume
for Project.

DeNova Homes, Inc.

Project Performance Criteria

Per Section II.3 of this WQMP, HCOCs are not considered.

Per 7.11-2.4.3 of the Model WQMP, the available LID Treatment BMPs to be utilized in
reducing the post-development impacts include shallow infiltration, harvest and use,
evapotranspiration, or biotreat/biofilter, of the 8sth percentile of a 24-hour storm
event.

Per 7.11-3.2.2 of the Model WQMP, if the LID performance criteria is not feasibly met
by retention and/or biotreatment, then sizing of onsite treatment control BMPs are
required. Sizing of these treatment control BMPs will include, if applicable, any Water
Quality credits as calculated per the Technical Guidance Document. If the additional
required volume can be met, and has a medium to high effectiveness for reducing the
primary POCs, the project is considered to be in compliance; a waiver application and
participation in an alternative program is not required.

If the cost of providing treatment control BMPs greatly outweighs the pollution
control benefits, a waiver of treatment control and LID requirements can be requested.

Section IV
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Water Quality Management Plan (WQMP)
929 Baker Street

IV.2. Site Design and Drainage

Describe site design and drainage including
e A narrative of site design practices utilized or rationale for not using practices;
e A narrative of how site is designed to allow BMPs to be incorporated to the MEP
o A table of DMA characteristics and list of LID BMPs proposed in each DMA.
e Reference to the WQMP “BMP Exhibit.”
e Calculation of Design Capture Volume (DCV) for each drainage area.
e A listing of GIS coordinates for LID and Treatment Control BMPs (unless not required by
local jurisdiction).

Refer to Section 2.4.2 in the Technical Guidance Document (TGD).

In its proposed condition, underground storm facilities will be installed onsite. The street slopes onsite will
convey the flows to 5 separate areas. Surface flows will be directed into an area drain piping system or into
onsite curb and gutters which will convey the flow to 5 separate Filterra Biofiltration vaults. From each vault,

the flows are conveyed into a single storm drain pipe that runs from south to north through our proposed main
street. This single pipe will run out into Baker street and connect to the existing 72” RCP storm drain pipe.
From there it will follow the existing flow path to the east down Baker Street.

DeNova Homes, Inc. Section IV
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Water Quality Management Plan (WQMP)
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V.3 LID BMP Selection and Project Conformance Analysis

Each sub-section below documents that the proposed design features conform to the applicable
project performance criteria via check boxes, tables, calculations, narratives, and/or references to
worksheets. Refer to Section 2.4.2.3 in the Technical Guidance Document (TGD) for selecting LID BMPs
and Section 2.4.3 in the Technical Guidance Document (TGD) for conducting conformance analysis with
project performance criteria.

IV.3.1 Hydrologic Source Controls (HSCs)

If required HSCs are included, fill out applicable check box forms. If the retention criteria are
otherwise met with other LID BMPs, include a statement indicating HSCs not required.

Name Included?

Localized on-lot infiltration

Impervious area dispersion (e.g. roof top
disconnection)

Street trees (canopy interception)

Residential rain barrels (not actively managed)

Green roofs/Brown roofs

Blue roofs

Impervious area reduction (e.g. permeable
pavers, site design)

Other:

Other:

Other:

Other:

Other:

Other:

Other:

Other:

OOoooooOOoo0 oggoon o) d

DeNova Homes, Inc. Section IV
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Water Quality Management Plan (WQMP)
929 Baker Street

1V.3.2 Infiltration BMPs

Identify infiltration BMPs to be used in project. If design volume cannot be met, state why.

Name Included?

Bioretention without underdrains

Rain gardens

Porous landscaping

Infiltration planters

Retention swales

Infiltration trenches

Infiltration basins

Drywells

Subsurface infiltration galleries

French drains

Permeable asphalt

Permeable concrete

Permeable concrete pavers

Other:

1 I A

Other:

Show calculations below to demonstrate if the LID Design Strom Capture Volume can be met with
infiltration BMPs. If not, document how much can be met with infiltration and document why it is
not feasible to meet the full volume with infiltration BMPs.

No infiltration BMP’s will be utilized for this project as infiltration is not feasible for this site.

DeNova Homes, Inc. Section IV
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Water Quality Management Plan (WQMP)
929 Baker Street

1V.3.3 Evapotranspiration, Rainwater Harvesting BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any
evapotranspiration and/or rainwater harvesting BMPs included.

Name Included?

All HSCs; See Section 1V.3.1

Surface-based infiltration BMPs

Biotreatment BMPs

Above-ground cisterns and basins

Underground detention

Other:

Other:

I I

Other:

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
evapotranspiration and/or rainwater harvesting BMPs in combination with infiltration BMPs. If
not, document below how much can be met with either infiltration BMPs, evapotranspiration,
rainwater harvesting BMPs, or a combination, and document why it is not feasible to meet the full
volume with these BMP categories.

Evapotranspiration, Rainwater Harvesting BMPs are not applicable to this project. Required treatment volume
is met with utilization of other BMPs.

DeNova Homes, Inc. Section IV
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Water Quality Management Plan (WQMP)
929 Baker Street

1V.3.4 Biotreatment BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or
evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs included. Include
sections for selection, suitability, sizing, and infeasibility, as applicable.

Name Included?

Bioretention with underdrains

Stormwater planter boxes with underdrains

Rain gardens with underdrains

Constructed wetlands

Vegetated swales

Vegetated filter strips

Proprietary vegetated biotreatment systems

Wet extended detention basin

Dry extended detention basins

Other: Filterra Bio-filtration System

OXOOOOOOOO O

Other:

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
infiltration, evapotranspiration, rainwater harvesting and/or biotreatment BMPs. If not, document
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting
BMPs, or a combination, and document why it is not feasible to meet the full volume with these
BMP categories.

Five Filterra Biofiltration Systems (biofiltration chamber system) will be employed for treatment of required
runoff flowrates. The vaults will be in line with the proposed storm drain system and will be located prior to
where the onsite storm drain system enters the existing storm drain system. See calculations in Attachment B:
Worksheet A and D.

Drainage Design
Management | Area (ac) | Flow Rate BMP Size/Model
Area (DMA) (cfs)

Treatment Capacity

(cfs)

(1) Filterra Bioretention System
4’x10’ FTST

A1 . 0.086

DeNova Homes, Inc. Section IV
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(1) Filterra Bioretention System
12'x6’ FTST
(1) Filterra Bioretention System
12'x6’ FTST
(1) Filterra Bioretention System
12'x6’ FTST
(1) Filterra Bioretention System
16'x8 FTST

1IV.3.5 Hydromodification Control BMPs

Describe hydromodification control BMPs. See Section 5 of the Technical Guidance Document (TGD).
Include sections for selection, suitability, sizing, and infeasibility, as applicable. Detail compliance
with Prior Conditions of Approval (if applicable).

Hydromodification Control BMPs

BMP Name BMP Description

IV.3.6 Regional/Sub-Regional LID BMPs

Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.11-
2.4.3.2 of the Model WQMP.

Regional/Sub-Regional LID BMPs

1V.3.7 Treatment Control BMPs

Treatment control BMPs can only be considered if the project conformance analysis indicates that it
is not feasible to retain the full design capture volume with LID BMPs. Describe treatment control
BMPs including sections for selection, sizing, and infeasibility, as applicable.

DeNova Homes, Inc. Section IV
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Treatment Control BMPs

BMP Name BMP Description

DeNova Homes, Inc. Section IV
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1V.3.8 Non-structural Source Control BMPs

Fill out non-structural source control check box forms or provide a brief narrative explaining if non-

structural source controls were not used.

Non-Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

If not applicable, state brief
reason

Education for Property Owners,
Tenants and Occupants

Common Area Landscape
Management

Title 22 CCR Compliance (How
development will comply)

Underground Storage Tank
Compliance

Hazardous Materials Disclosure
Compliance

Street Sweeping Private Streets and

Parking Lots

Retail Gasoline Outlets

DeNova Homes, Inc.

[

Section IV

X

No hazardous materials
expected onsite

No hazardous materials
expected onsite

Residential project; no loading
docks onsite

No proposed gasoline outlet

Page 21
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1V.3.9 Structural Source Control BMPs

Fill out structural source control check box forms or provide a brief narrative explaining if

structural source controls were not used.

Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

If not applicable, state brief
reason

Provide storm drain system stenciling
and signage

X

[

Design and construct outdoor material
storage areas to reduce pollution
introduction

[

X

No proposed outdoor storage
areas

Design and construct trash and waste
storage areas to reduce pollution
introduction

Individual unit trash collection

Use efficient irrigation systems &
landscape design, water conservation,
smart controllers, and source control

Protect slopes and channels and
provide energy dissipation

No slopes/channels proposed.

Incorporate requirements applicable to
individual priority project categories
(from SDRWQCB NPDES Permit)

Dock areas

Residential project; No docks

Maintenance bays

Residential project; No
maintenance bays

Vehicle wash areas

No proposed vehicle wash areas

Outdoor processing areas

No proposed outdoor processing
areas

Equipment wash areas

No proposed equipment wash
areas

Fueling areas

Residential project. No proposed
fueling areas

Hillside landscaping

Project not located within hillside
area.

Wash water control for food
preparation areas

No proposed food preparation
areas.

Community car wash racks

DeNova Homes, Inc.

O o oogoggon X

Section IV

XX XX XXX XX O

No proposed community car
wash areas.
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V.4

1IV.4.1 Water Quality Credits

Alternative Compliance Plan (If Applicable)

Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model
WQMP for description of credits and Appendix VI of the Technical Guidance Document (TGD) for
calculation methods for applying water quality credits.

Description of Proposed Project

Project Types that Qualify for Water Quality Credits (Select all that apply):

[ IRedevelopment
projects that reduce the
overall impervious
footprint of the project
site.

* which have the potential to contribute to
adverse ground or surface WQ if not

: redeveloped.

i [IBrownfield redevelopment, meaning
redevelopment, expansion, or reuse of real

: property which may be complicated by the
presence or potential presence of hazardous
i substances, pollutants or contaminants, and

i [] Higher density development projects which
include two distinct categories (credits can only
: be taken for one category): those with more
than seven units per acre of development (lower
credit allowance); vertical density
developments, for example, those with a Floor

i to Area Ratio (FAR) of 2 or those having more

: than 18 units per acre (greater credit allowance).

[ ] Mixed use development, such as a
combination of residential, commercial,
industrial, office, institutional, or other land
uses which incorporate design principles that
can demonstrate environmental benefits that
would not be realized through single use
projects (e.g. reduced vehicle trip traffic with
the potential to reduce sources of water or air :
pollution).

. [[] Transit-oriented developments such asa
: mixed use residential or commercial area
: designed to maximize access to public

transportation; similar to above criterion, but

. where the development center is within one
¢ half mile of a mass transit center (e.g. bus, rail,
: light rail or commuter train station). Such

projects would not be able to take credit for

: assigned

© both categories, but may have greater credit

. [ Redevelopment projects
in an established historic
district, historic
preservation area, or similar
: significant city area

. including core City Center
areas (to be defined through
: mapping).

[IDevelopments with
dedication of

g Developments

undeveloped portions to : | .
. : In a city center

parks, preservation :

areas and other pervious :

uses. :

area.

O

. Developments

in historic

districts or

: historic

! preservation
: areas.

[] Live-work
developments, a variety of
: developments designed to
support residential and

: vocational needs together -
© similar to criteria to mixed
use development; would not
: be able to take credit for '
both categories.

[ JIn-fill projects, the
conversion of empty lots

: and other underused spaces
into more beneficially used
i spaces, such as residential

: or commercial areas.

Calculation of
Water Quality
Credits

| not be used.

(if applicable)

DeNova Homes, Inc.

Section IV

. The entire DCV for the project is being treated by a LID BMP. Water quality credits will
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IV.4.2 Alternative Compliance Plan Information

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations

(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.11
3.0 in the Model WQMP.

N/A

DeNova Homes, Inc. Section IV
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Section V

Inspection/Maintenance Responsibility for BMPs

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.
Identify the funding mechanism through which BMPs will be maintained. Inspection and
maintenance records must be kept for a minimum of five years for inspection by the regulatory
agencies. Refer to Section 7.11 4.0 in the Model WQMP.

BMP Inspection/Maintenance

i Inspection/ Minimum
Reponsible )
BMP Maintenance Frequency of
Party(s) . . .
Activities Required Activities
Education for Property WQMP to be a part of Title | As needed for property
Owners, Tenants, & HOA and individual Documents as part of sales and once a year
Occupants (N1) and homeowners purchase. HOA to give for reporting to
(N12) yearly report to residents. residents.
CC&Rs provided at time of CC&Rs provided with
Activity Restrictions salle.and w1l} 1Qent1fy property sales. Issue
HOA activity restrictions for letters of non-
(N2) property and the compliance, as needed
neighbourhood. by HOA.
HOA or appointed Property
management company to
provide maintenance of Reoular maintenance
Common Area landscaping to meet 5
. once a week and
Landscape HOA current water efficiency . :
monthly inspections to
Management (N3) and keep plants healthy determine deficiencies
and bio areas maintained '
with proper soil
amendments.
HOA orappointed Regular maintenance
Property management
company to provide once a week and
BMP Maintenance (N4) HOA -ompanyto p monthly inspections
maintenance of BMPs per .
. to determine
the requirements of the deficiencies
WQMP.
HOA or appointed
Common Area Litter Property Management Regular maintenance
HOA Company to provide once a week
Control (N11) maintenance and to empty '
common area trash cans.
DeNova Homes, Inc. Section V
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Common Area Catch
Basin Inspection (N14)

HOA

HOA or appointed
Property Management
Company to provide
maintenance and to
inspect for obstruction
and buildup

Implemented as
needed.

Street Sweeping
Private Streets and
Parking Lots (N15)

HOA

HOA or appointed
Property Management
Company to provide
maintenance of Private
Streets.

Regular street
sweeping once a
month.

Efficient Irrigation
Systems & Landscape
Design (S4)

HOA

HOA or appointed
Property Management
Company to provide
maintenance of
landscaping to meet
current water efficiency
standards, and keep plants
healthy.

Regular maintenance
once a week and
monthly inspection to
determine
deficiencies.

Filterra Bioretention
System

HOA

HOA to contract with
maintenance company to
inspect, repair and clean
Wet Filterra Bioretention
System. All debris, trash

and loose sediment/silt
shall be removed per
manufacturer’s
specifications.
Replacement of media
and/or planting material
per manufacturer’s
specifications by approved
maintenance company.

Per manufacturer’s
specifications.

]
DeNova Homes, Inc. Section V
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Section VI BMP Exhibit (Site Plan)

VI.1 BMP Exhibit (Site Plan)

*See WQMP Exhibit in Attachment B

V1.2 Submittal and Recordation of Water Quality Management Plan

Following approval of the Final Project-Specific WQMP, three copies of the approved WQMP
(including BMP Exhibit, Operations and Maintenance (O&M) Plan, and Appendices) shall be
submitted. In addition, these documents shall be submitted in a PDF format.

Each approved WQMP (including BMP Exhibit, Operations and Maintenance (O&M) Plan, and
Appendices) shall be recorded in the Orange County Clerk-Recorder’s Office, prior to close-out of
grading and/or building permit. Educational Materials are not required to be included.

]
DeNova Homes, Inc. Section VI
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Section VII Educational Materials

Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of materials
available. Please only attach the educational materials specifically applicable to this project. Other
materials specific to the project may be included as well and must be attached.

Education Materials

Residential Material Check If Business Material Check If

(http://www.ocwatersheds.com) | Applicable | (http://www.ocwatersheds.com) | Applicable

The Ocean Begins at Your Front Door Tips for the Automotive Industry

Tips for Car Wash Fund-raisers Tips for Using Concrete and Mortar

Tips for the Home Mechanic Tips for the Food Service Industry

Homeowners Guide for Sustainable
Water Use

Proper Maintenance Practices for Your
Business

Household Tips Check If

Proper Disposal of Household Other Material

Attached
Hazardous Waste

Recycle at Your Local Used Oil
Collection Center (North County)

[

Recycle at Your Local Used Oil
Collection Center (Central County)

Recycle at Your Local Used Oil
Collection Center (South County)

Tips for Maintaining a Septic Tank
System

Responsible Pest Control

Sewer Spill

Tips for the Home Improvement
Projects

Tips for Horse Care

Tips for Landscaping and Gardening

Tips for Pet Care

Tips for Pool Maintenance

Tips for Residential Pool, Landscape
and Hardscape Drains

X OOXKXXO XIOK O O O ¥X| XX XXOX

O Oguoon ojogg g d

Tips for Projects Using Paint

DeNova Homes, Inc. Section VI
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For Education Materials, please visit Orange County
Public Works website below:

https:/ /cms.ocgov.com/gov/pw /watersheds/publiced
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Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, Tc (min) (See Appendix 1V.2) Te= 5.0
Using Figure l1l.4, determine the design intensity at which the
estimated time of concentration (Tc) achieves 80% capture 1= 0.26 in/hr
2 | efficiency, 1
Enter the effect depth of provided HSCs upstream, dxsc _ :
3| (inches) (Worksheet A) dhsc= 0 inches
4 Enter capture efficiency corresponding to drusc, Y2 Vom 0 o
(Worksheet A) 2= 0
Using Figure 111.4, determine the design intensity at which the
5 | time of concentration (T¢) achieves the upstream capture l2= 0
efficiency(Y2), I2
Determine the design intensity that must be provided by BMP,
6 - ldesign= 0.26
|de3|gn— l1-I2
Step 2: Calculate the design flowrate
1 | Enter Project area tributary to BMP (s), A (acres) A= 4.63 acres
2 | Enter Project Imperviousness, imp (unitless) imp= 0.69
3 | Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.668
4 | Calculate design flowrate, Qdesign= (C X idesign X A) Qdesign= 0.804 cfs

Supporting Calculations

Describe system:

Provide time of concentration assumptions:




Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations

100%
90%
==
=
S 80%
o
E 70%
@
S 60%
8
S s0%
= Bl :
3 40% Tc == 60 minutes
= —="Tg = 30 minutes
-q'
a 30% —Tc = 20 minutes
E 20% Te =10 minutes
=
<t - A —e—Tc <= 5 minutes
| Fad
- ==~ Extrapolated Data
0% | | | | | | . |
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
Design Intensity, in/hr

Provide supporting graphical operations. See Example III.7.

Worksheets from Orange County Technical Guidance Document (5-19-2011)
See TGD for instructions and/or examples related to these worksheets
www.ocwatersheds.com/WQMP.aspx




VTTM 17980 - 929 BAKER ST.

DESIGN FLOWRATE CALCULATIONS

BMP | TRIBUTARY % IMPERVIOUS % PERVIOUS A imp
ID** | AREA (AC) | IMPERVIOUS | AREA (AC) | PERVIOUS | AREA (AC) liesign | (acres) | (unitless) C Qesign (cfs)
1 0.52 65% 0.34 35% 0.18 026 | 052 65% 0.638 0.086
2 0.85 75% 0.64 25% 0.21 026 | 085 75% 0.713 0.157
3 0.85 75% 0.64 25% 0.21 026 | 085 75% 0.713 0.157
4 0.85 76% 0.65 24% 0.20 026 | 085 76% 0.720 0.159
5 1.56 60% 0.94 40% 0.62 0.26 1.56 60% 0.600 0.243

TOTAL|  4.63 69% 3.20 31% 1.44 026 | 4.63 69% 0.668 0.804

**SEE WQMP EXHIBIT (ATTACHMENT B) FOR BMP LOCATIONS

Date Prepared: 11/16/2015 P:\D\DENO-001\Admin\Reports\WQMP\
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Bloretention Sysiems

Filterra Sizing Spreadsheet
Uniform Intensity Approach
Storm Intensity = 0.20 in/hr

Filterra Infiltration Rate = 100 (in/hr)
Filterra Flow per Square Foot = 0.0023 (ft3/sec/ft2)

Filterra Flow Rate, Q = 0.0023 ft3/sec x Filterra Surface Area
Rational Method, Q = C x I x A

Site Flowrate, Q = (C x DI x DA x 43560) / (12 x3600)

OR DA = (12 x 3600 x Q) / (C x 43560 x DI)
where Q= Flow (ft3/sec)
DA = Drainage Area (acres)

DI = Design Intensity (in/hr)
C = Runoff coefficient (dimensionless)

DI C C C
0.2 1.00 0.85 0.50
Available Filterra Box Sizes Filterra 100% Commercial | Residential
L W Filterra Surface Area Flow Rate, Q Imperv. DA| max DA max DA
(ft) (ft) (ft2) (ft3/sec) (acres) (acres) (acres)
4 4 16 0.0370 0.184 0.216 0.367
6 4 24 0.0556 0.275 0.324 0.551
6.5 4 26 0.0602 0.298 0.351 0.597
8 4 32 0.0741 0.367 0.432 0.735
6 6 36 0.0833 0.413 0.486 0.826
8 6 48 0.1111 0.551 0.648 1.102
10 6 60 0.1389 0.689 0.810 1.377
12 6 72 0.1667 0.826 0.972 1.653
16 4 64 0.1481 0.735 0.864 1.469
16 8 128 0.2963 1.469 1.729 2.938
18 8 144 0.3333 1.653 1.945 3.306
20 8 160 0.3704 1.837 2.161 3.673

2/16/2015
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Bioretention Systems

A Growing ldea in Stormwater Filtration.

by KRISTAR

A Division of:

AMERICAST

Filterra® Stormwater Bioretention Filtration System
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General Description by KRISTAR

The following general specifications describe the general operations and maintenance requirements for
the Americast stormwater bioretention filtration system, the Filterra®. The system utilizes physical,
chemical and biological mechanisms of a soil, plant and microbe complex to remove pollutants typically
found in urban stormwater runoff. The treatment system is a fully equipped, pre-constructed drop-in
place unit designed for applications in the urban landscape to treat contaminated runoff.

o)

Bioretention

Plant/Soil/Microbe Complex
Removes Pollutants, TSS,
Phosphorus, Nitrogen, Bacteria,
Heavy Metals, Hydrocarbons, etc.

fillerr

Bioretention Systems

New or Existing

Filterra® Flow Line Catch Basin, = =z
at Higher Elevation Curb Cutor

than Bypass Flow Line ¢ Other Means of
R Overflow Relief

Curband
Gutter

Storm Water Inflow

("First Flush”)
Filterra® Engineered

Media

\ Filterra® Concrete

Container

Energy Dissipator

Stones.

Treated Stormwater
Underdrain System

A Division of YAMERICAST

U.S. Patents #6 #6,569,321. Other Paten

Stormwater flows through a specially designed filter media mixture contained in a landscaped concrete
container. The mixture immobilizes pollutants which are then decomposed, volatilized and incorporated
into the biomass of the Filterra® system’s micro/macro fauna and flora. Stormwater runoff flows through
the media and into an underdrain system at the bottom of the container, where the treated water is
discharged. Higher flows bypass the Filterra® to a downstream inlet or outfall.

Maintenance is a simple, inexpensive and safe operation that does not require confined space access,
pumping or vacuum equipment or specialized tools. Properly trained landscape personnel can effectively
maintain Filterra® Stormwater systems by following instructions in this manual.

03/22/11 kristar.com toll free: 800-579-8819
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Basic Operations by KRISTAR

Filterra® is a bioretention system in a concrete box. Contaminated stormwater runoff enters the filter box
through the curb inlet spreading over the 3-inch layer of mulch on the surface of the filter media. As the
water passes through the mulch layer, most of the larger sediment particles and heavy metals are
removed through sedimentation and chemical reactions with the organic material in the mulch. Water
passes through the soil media where the finer particles are removed and other chemical reactions take
place to immobilize and capture pollutants in the soil media. The cleansed water passes into an
underdrain and flows to a pipe system or other appropriate discharge point. Once the pollutants are in
the soil, the bacteria begin to break down and metabolize the materials and the plants begin to uptake
and metabolize the pollutants. Some pollutants such as heavy metals, which are chemically bound to
organic particles in the mulch, are released over time as the organic matter decomposes to release the
metals to the feeder roots of the plants and the cells of the bacteria in the soil where they remain and are
recycled. Other pollutants such as phosphorus are chemically bound to the soil particles and released
slowly back to the plants and bacteria and used in their metabolic processes. Nitrogen goes through a
very complex variety of biochemical processes where it can ultimately end up in the plant/bacteria
biomass, turned to nitrogen gas or dissolves back into the water column as nitrates depending on soil
temperature, pH and the availability of oxygen. The pollutants ultimately are retained in the mulch, soil
and biomass with some passing out of the system into the air or back into the water.

Design and Installation

Each project presents different scopes for the use of Filterra® systems. To ensure the safe and specified
function of the stormwater BMP, Americast reviews each application before supply. Information and help
may be provided to the design engineer during the planning process. Correct Filterra® box sizing (by
rainfall region) is essential to predict pollutant removal rates for a given area. The engineer shall submit
calculations for approval by the local jurisdiction. The contractor is responsible for the correct installation
of Filterra units as shown in approved plans. A comprehensive installation manual is available at
filterra.com.

Maintenance
Why Maintain?

All stormwater treatment systems require maintenance for effective operation. This necessity is often
incorporated in your property’s permitting process as a legally binding BMP maintenance agreement.

Avoid legal challenges from your jurisdiction’s maintenance enforcement program.
Prolong the expected lifespan of your Filterra media.

Avoid more costly media replacement.

Help reduce pollutant loads leaving your property.

Simple maintenance of the Filterra® is required to continue effective pollutant removal from stormwater
runoff before discharge into downstream waters. This procedure will also extend the longevity of the living
biofilter system. The unit will recycle and accumulate pollutants within the biomass, but is also subjected
to other materials entering the throat. This may include trash, silt and leaves etc. which will be contained
within the void below the top grate and above the mulch layer. Too much silt may inhibit the Filterra’s®
flow rate, which is the reason for site stabilization before activation. Regular replacement of the mulch
stops accumulation of such sediment.

03/22/11 kristar.com toll free: 800-579-8819
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When to Maintain? by KRISTAR

Americast includes a 1-year maintenance plan with each system purchase. Annual included
maintenance consists of a maximum of two (2) scheduled visits. Additional maintenance may be
necessary depending on sediment and trash loading (by Owner or at additional cost). The start of the
maintenance plan begins when the system is activated for full operation. Full operation is defined as the
unit installed, curb and gutter and transitions in place and activation (by Supplier) when mulch and plant
are added and temporary throat protection removed.

Activation cannot be carried out until the site is fully stabilized (full landscaping, grass cover, final paving
and street sweeping completed). Maintenance visits are scheduled seasonally; the spring visit aims to
clean up after winter loads including salts and sands. The fall visit helps the system by removing
excessive leaf litter.

A first inspection to determine if maintenance is necessary should be performed at least twice annually
after every major storm event of greater than (1) one inch total depth (subject to regional climate). Please
refer to the maintenance checklist for specific conditions that indicate if maintenance is necessary.

It has been found that in regions which receive between 30-50 inches of annual rainfall, (2) two visits are
generally required. Regions with less rainfall often only require (1) one visit per annum. Varying land uses
can affect maintenance frequency; e.g. some fast food restaurants require more frequent trash removal.
Contributing drainage areas which are subject to new development wherein the recommended erosion
and sediment control measures have not been implemented require additional maintenance visits.

Some sites may be subjected to extreme sediment or trash loads, requiring more frequent maintenance
visits. This is the reason for detailed notes of maintenance actions per unit, helping the Supplier and
Owner predict future maintenance frequencies, reflecting individual site conditions.

Owners must promptly notify the (maintenance) Supplier of any damage to the plant(s), which
constitute(s) an integral part of the bioretention technology. Owners should also advise other landscape
or maintenance contractors to leave all maintenance to the Supplier (i.e. no pruning or fertilizing).

Exclusion of Services

It is the responsibility of the owner to provide adequate irrigation when necessary to the plant of the
Filterra® system.

Clean up due to major contamination such as oils, chemicals, toxic spills, etc. will result in additional costs
and are not covered under the Supplier maintenance contract. Should a major contamination event
occur, the Owner must block off the outlet pipe of the Filterra® (where the cleaned runoff drains to, such
as drop-inlet) and block off the throat of the Filterra®. The Supplier should be informed immediately.

03/22/11 kristar.com toll free: 800-579-8819
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Maintenance Visit Summary by KRISTAR

Each maintenance visit consists of the following simple tasks (detailed instructions below).

Inspection of Filterra® and surrounding area

Removal of tree grate and erosion control stones

Removal of debris, trash and mulch

Mulch replacement

Plant health evaluation and pruning or replacement as necessary
Clean area around Filterra®

Complete paperwork

NogkrwpnrE

Maintenance Tools, Safety Equipment and Supplies

Ideal tools include: camera, bucket, shovel, broom, pruners, hoe/rake, and tape measure. Appropriate
Personal Protective Equipment (PPE) should be used in accordance with local or company procedures.
This may include impervious gloves where the type of trash is unknown, high visibility clothing and
barricades when working in close proximity to traffic and also safety hats and shoes. A T-Bar or crowbar
should be used for moving the tree grates (up to 170 Ibs ea.).

Most visits require only replacement mulch. Three bags of double shredded mulch are used per unit (on a

standard 6x6’ size). Some visits may require additional Filterra® engineered soil media available from the
Supplier.

03/22/11 kristar.com toll free: 800-579-8819



Maintenance Visit Procedure

1. Inspection of Filterra® and surrounding area
e Record individual unit before maintenance with photograph

(numbered). Record on Maintenance Report (see example in
this document) the following:

Record on Maintenance Report the following:

Standing Water yes | no
Damage to Box Structure Damage  yes | no
to Grate yes | no
Is Bypass Clear yes | no

If yes answered to any of these observations, record with
close-up photograph (numbered).

2. Removal of tree grate and erosion control stones
e Remove metal grates for access into Filterra® box.

e Dig out silt (if any) and mulch and remove trash & foreign
items.

Record on Maintenance Report the following:

Silt/Clay yes | no
Cups/ Bags yes | no
Leaves yes | no

# of Buckets Removed

3. Removal of debris, trash and mulch

e After removal of mulch and debris, measure distance from the
top of the Filterra® engineered media soil to the bottom of the
top slab. If this distance is greater than 12", add Filterra®
media (not top soil or other) to recharge to a 9” distance.

Record on Maintenance Report the following:

Distance to Bottom of Top Slab (inches)
# of Buckets of Media Added

Filterra® Stormwater Bioretention Filtration System

toll free: 800-579-8819 | fax: 707-524-8186 | drainageprotection.com | kristar.com
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4. Mulch I t
ulch replacemen by KRISTAR

e Please see mulch specifications.

e Add double shredded mulch evenly across the entire unit to a
depth of 3".

e Ensure correct repositioning of erosion control stones by the
Filterra® inlet to allow for entry of trash during a storm event.

e Replace Filterra® grates correctly using appropriate lifting or
moving tools, taking care not to damage the plant.

5. Plant health evaluation and pruning or replacement
as necessary

e Examine the plant’s health and replace if dead.

e Prune as necessary to encourage growth in the correct
directions

Record on Maintenance Report the following:

Height above Grate (feet)
Width at Widest Point (feet)
Health alive | dead
Damage to Plant yes | no
Plant Replaced yes | no

6. Clean area around Filterra®

e Clean area around unit and remove all refuse to be disposed
of appropriately.

7. Complete paperwork

e Deliver Maintenance Report and photographs to appropriate
location (normally Americast during maintenance contract
period).

e  Some jurisdictions may require submission of maintenance
reports in accordance with approvals. It is the responsibility of
the Owner to comply with local regulations.

03/22/11 kristar.com toll free: 800-579-8819



Maintenance Checklist

Drainage

System
Failure

Inlet

Mulch Cover

Mulch Cover

Vegetation

Vegetation

Structure

Problem

Excessive sediment or
trash accumulation

Trash and floatable
debris accumulation

“Ponding” of water on
mulch cover.

Plants not growing or in
poor condition.

Plant growth excessive

Structure has visible
cracks

Conditions to Check
For

Accumulated sediments
or trash impair free flow
of water into Filterra

Excessive trash and/or
debris accumulation.

“Ponding” in unit could be
indicative of clogging due
to excessive fine
sediment accumulation or
spill of petroleum oils.

Soil/mulch too wet,
evidence of spill.
Incorrect plant selection.
Pest infestation.
Vandalism to plants.

Plants should be
appropriate to the
species and location of
Filterra.

Cracks wider than %z inch
or evidence of soil
particles entering the
structure through the
cracks.

Maintenance is ideally to be performed twice annually.
Inspection to be performed after every major storm event >1 inch total depth, subject to climate.

Conditions That
Should Exist

Inlet should be free of
obstructions allowing free
distributed flow of water
into Filterra.

Minimal trash or other
debris on mulch cover.

Stormwater should drain
freely and evenly through
mulch cover.

Plants should be healthy
and pest free.

Filterra® Stormwater Bioretention Filtration System

Actions

Sediments and/or trash
should be removed.

Trash and debris should
be removed and mulch
cover raked level. Ensure
bark nugget mulch is not
used.

Recommend contact
manufacturer and replace
mulch as a minimum.

Contact manufacturer for
advice.

Trim/prune plants in
accordance with typical
landscaping and safety
needs.

Vault should be repaired.

toll free: 800-579-8819 | fax: 707-524-8186 | drainageprotection.com | kristar.com




Filterra® Project Maintenance Order

Project

Address

Directions

Project
Owner

Filterra Units on this Order
Total Units on this Project

Date of Maintenance

Arrival Time

Departure Time

# of Workers

Notes on Project

Maintenance Supervisor

Note : All maintenance debris, trash and mulch must go to landfill.

03/22/11



Filterra® Structure Maintenance Report

Project | | Structure Number | |
Plant Type | | Structure Size | |
Date | | GPS | |

Pre Mtce Photo # | |

Initial Observations

Standing Water Y N Damage to Grate Y N

IF Yes, STOP NOW & call 888-950-8826 Is Bypass Clear Y N
Notes

Damage to Box Structure Y N

If YES to any observation take close up photo

Waste

Silt/ Clay Y N Buckets Removed (# of)

Cups/Bags Y N Notes

Leaves Y N

Other

Media

Distance to Bottom of Top Slab (in.) Notes

Buckets of Media Added (# of)

Mulch

Netting Replaced Y N Bags of Mulch Added (# of)

Stones Replaced Y N Notes

Plant # | (#2) 4 (#2)
Height above Grate (ft., in.) Plant Replaced Y/N Y/N
Stem diameter/Caliper (in.)

Width at Widest Point (ft., in.) Notes

Health Alive/Dead:Alive/Dead

Damage to Plant Y/N Y/N

If YES to plant damage take close up photo

Other Notes
(use back if necessary)

03/22/11
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Filterra® Warranty by KRISTAR

Seller warrants goods sold hereunder against defects in materials and workmanship only, for a period of
(1) year from date the Seller activates the system into service. Seller makes no other warranties,
expressed or implied.

Seller’s liability hereunder shall be conditioned upon the Buyer’s installation, maintenance, and service of
the goods in strict compliance with the written instructions and specifications provided by the Seller. Any
deviation from Seller’s instructions and specifications or any abuse or neglect shall void all warranties.

In the event of any claim upon Seller’'s warranty, the burden shall be upon the buyer to prove strict
compliance with all instructions and specifications provided by the Seller.

Seller’s liability hereunder shall be limited only to the cost or replacement of the goods. Buyer agrees that

Seller shall not be liable for any consequential losses arising from the purchase, installation, and/or use of
the goods.

03/22/11 kristar.com toll free: 800-579-8819
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FRAME CAST MONOLITHIC
INTO TOP SECTION.

6.00"

TREE GRATE & FRAME. —

NO DUMPING PLACARD.

STANDARD 48.00”
CURB INLET OPENING.

CLEAN OUT ACCESS COVER.

f

SDR—-35 PVC COUPLING
PROVIDED. CAST MONOLITHIC,
OPTIONAL ON ALL FOUR SIDES.

TO BE INSTALLED

!

TREE/PLANT AS REQUIRED.

TREE GRATE & FRAME.
FRAME CAST MONOLITHIC
INTO TOP SECTION.

AT ACTIVATION.

3X ©2.00” IRRIGATION PORTS
IN TOP SECTION.

CLEAN OUT ACCESS COVER.

STANDARD 48.00"
CURB INLET OPENING

!

AAAAAAAAAAA T 8.50”
8.00 [hiadoon i(/ GUTTER FLOW LINE _ 18.00
: : TOP SECTION
3.50° [42.00”] 1
INVERT TO TOP : \
T&G JOINT.
417 [50.00"] - 32.00”
) BASE SECTION
R o 4L
6.00

SDR—-35 PVC COUPLING PROVIDED.

f

CAST MONOLITHIC.
OPTIONAL ON ALL FOUR SIDES.

PERFORATED UNDERDRAIN
SYSTEM PROVIDED.

BEDDING.

FILTERRA FILTER MEDIA PROVIDED.

BY OTHERS SECTION A-A UNDERDRAIN STONE PROVIDED.
TABULATION

Size / L w Tree Grate | Outlet Pipe
Designation (Feet) (Feet)  |Quantity / Size| PVC SDR-35
4X6 4.00 6.00 |1ea./3'x3| @4.00"
4'x6.5 4.00 650 |1ea./3'x3'[ @4.00"
4x8 4.00 800 |1ea./3'x3| @4.00"
4'x 16" 4.00' 16.00' 2ea./3'x3'| @4.00"
6'x8' 6.00' 8.00' lea./4'x4'| @4.00"
6'x 10" 6.00' 10.00' lea./4'x4'| @6.00"
6'x12' 6.00' 12.00' 2ea./4'x4'| ©6.00"
8'x 16" 8.00' 16.00' 2ea./4'x4'| 26.00"
8'x18' 8.00' 18.00' 3ea./4'x4'| 26.00"
8'x 20" 8.00' 20.00' |3ea./4'x4'| 6.00"

TITLE

Narrow Length Co

Precast Filterra® Unit

Western Zone

KriStar Enterprises, Inc.

filterra

US PAT 6,277,274
AND 6,569,321

H H 360 Sutton Place, Santa Rosa, CA 95407
nfl g u ratl 0 n Ph: 800.579.8819, Fax: 707.524.8186, www.kristar.com
DRAWING NO. REV F—ECO DATE
WZ FTNL-K-02 |[02| 0004 JPR 3/28/11

JPR 1/7/11
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6.00" —

w —— 6.00"

6.00”

TREE GRATE & FRAME.

NO DUMPING PLACARD.

CLEAN OUT ACCESS COVER.

FRAME CAST MONOLITHIC
INTO TOP SECTION.

Z

|
|
L —+=1- STANDARD 48.00" CURB INLET OPENING.
| UNITS WIDER THAT 10.00' HAVE MULTIPLE
| OPENINGS. SEE TABULATION.
|
|
l == -
A | i | A
| Lo |
* | o | *
, | Lo | ,
- | ) | -
. N L B A S| —
6.00 A
t—t
? 3X $2.00" IRRIGATION PORTS . J\
IN TOP SECTION. 1 SDR—35 PVC COUPLING PROVIDED.
¢ CAST MONOLITHIC, OPTIONAL
ON ALL FOUR SIDES, LOCATION VARIABLE.

TREE/PLANT AS REQUIRED.
TO BE INSTALLED AT ACTIVATION.

TREE GRATE & FRAME.
FRAME CAST MONOLITHIC INTO TOP SECTION.\

CLEAN OUT ACCESS COVER.

STANDARD 48.00"
CURB INLET OPENING

il _ ! !

8.50"

3.50' [42.00"]
INVERT TO TOP

4.17" [50.00"]

GUTTER FLOW LINE 18.00”
! — TOP SECTION
: \ T&G JOINT.
32.00"
BASE SECTION

BEDDING. BY OTHERS.

SDR-35 PVC COUPLING PROVIDED.
CAST MONOLITHIC, OPTIONAL

FILTERRA FILTER MEDIA PROVIDED.

TITLE

ON ALL FOUR SIDES, LOCATION VARIABLE. ~ SECTION A-A UNDERDRAIN' STONE PROVIDED.
PERFORATED UNDERDRAIN SYSTEM PROVIDED.
TABULATION

Size / L W Tree Grate | Outlet Pipe |Inlet Openigs
Designation (Feet) (Feet)  |Quantity / Size|] PVC SDR-35 |Quantity / Size
6' X 4 6.0 4000 |1ea./3'x3| ©4.00" |1ea./48.00"
6.5'x 4 6.50' 4000 |1ea./3'x3| ©4.00" |1ea./48.00"
8 x4 8.00' 400 |[1ea./3'x3'| @4.00" [tea./48.00"
8'x 6 8.00" 6.000 |lea./4'x4'| ©4.00" |1ea./48.00"
10'x 6' 10.00' 6.00' 1lea./4'x 4" 26.00" 1ea. /48.00"
12'x 6" 12.00' 6.00' 2ea./4'x 4" 26.00" |2ea./48.00"
16'x 4' 16.00' 4.00' 2ea./3'x 3 @4.00" 2ea. [/ 48.00"
16'x 8' 12.00' 8.00' 2ea./4'x 4" 26.00" 2ea. [/ 48.00"
18 x 8' 12.00' 8.00' |3ea./4'x4'| ©6.00" |3ea./48.00"
20'x 8 20.00° 8.00' |3ea./4'x4'| ©6.00" |3ea./48.00"

' ® ' : : @
Precast Filterra®Unit KriStar Enterprises, Inc. fliotr
Narrow Width Configuration e W ) 1)
DRAWING NO. REV F—ECO DATE
Western Zone WZ FTNW-K-02 | 02| 0004 Jpr 3/28/11 | JPR 1/7/11
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HSC-2: Impervious Area Dispersion

Also known as:

Impervious area dispersion refers to the practice of routing > Downspout disconnection
runoff from impervious areas, such as rooftops, walkways, > Impervious area

and patios onto the surface of adjacent pervious areas. disconnection

Runoff is dispersed uniformly via splash block or dispersion > Sheet flow dispersion

trench and soaks into the ground as it move slowly across the
surface of pervious areas. Minor ponding may occur, but it is

not t

on-lot storage (See HSC-1: Localized On-Lot Infiltration).

Feas

he intent of this practice to actively promote localized

ibility Screening Considerations

Opportunity Criteria

Impervious area dispersion can be used where infiltration
would otherwise be infeasible, however dispersion depth
over landscaped areas should be limited by site-specific
conditions to prevent standing water or geotechnical
issues.

Rooftops and other low traffic impervious surface presentin | Simple Downspout Dispersion
drainage area. Source:
toronto.ca/environment/water.htm

Soils are adequate for infiltration. If not, soils can be
amended to improve capacity to absorb dispersed water (see MISC-2: Amended Soils).

Significant pervious area present in drainage area with shallow slope

Overflow from pervious area can be safely managed.

OC-Specific Design Criteria and Considerations

OO o oo

Soils should be preserved from their natural condition or restored via soil amendments to meet
minimum criteria described in Section .

A minimum of 1 part pervious area capable of receiving flow should be provided for every 2
parts of impervious area disconnected.

The pervious area receiving flow should have a slope < 2 percent and path lengths of = 20 feet
per 1000 sf of impervious area.

Dispersion areas should be maintained to remove trash and debris, loose vegetation, and
protect any areas of bare soil from erosion.

Velocity of dispersed flow should not be greater than 0.5 ft per second to avoid scour.

Calculating HSC Retention Volume

The retention volume provided by downspout dispersion is a function of the ratio of impervious to
pervious area and the condition of soils in the pervious area.

Determine flow patterns in pervious area and estimate footprint of pervious area receiving
dispersed flow. Calculate the ratio of pervious to impervious area.

Check soil conditions using the soil condition design criteria below; amend if necessary.

Look up the storm retention depth, dysc from the chart below.

XIV-5 May 19, 2011
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e The max dysc is equal to the design storm

depth for the project site.

Soil Condition Design Criteria

|:| Maximum slope of 2 percent
[] Well-established lawn or landscaping
|:| Minimum soil amendments per criteria in

MISC-2: Amended Soils.

Configuration for Use in a Treatment Train

dyze. Inches

e Impervious area disconnection is an HSC
that may be used as the first element in
any treatment train

e The use of impervious area disconnection
reduces the sizing requirement for
downstream LID and/or treatment control
BMPs

Additional References for Design Guidance

09
0.8
07
0.6
05
0.4
0.3
0z
01

o 0.5 1 1.5

]

Ratio of Pervious’ to Impervious Area

! Pervious area used in calculation should
only include the pervious area receiving
flow, not pervious area receiving only direct
rainfall or upslope pervious drainage.

e SMC LID Manual (pp 131)

http://www.lowimpactdevelopment.org/guest75/pub/All Projects/SoCal LID Manual/SoCalL

ID Manual FINAL 040910.pdf

e City of Portland Bureau of Environmental Services. 2010. How to manage stormwater —
Disconnect Downspouts. http://www.portlandonline.com/bes/index.cfm?c=43081&a=177702

e Seattle Public Utility:

http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/sp

u01 006395.pdf

e Thurston County, Washington State (pp 10):
http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-

Control Revl11Jan24.pdf

XIV-6
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http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
http://www.lowimpactdevelopment.org/guest75/pub/All_Projects/SoCal_LID_Manual/SoCalLID_Manual_FINAL_040910.pdf
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http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/spu01_006395.pdf
http://www.cityofseattle.org/util/stellent/groups/public/@spu/@usm/documents/webcontent/spu01_006395.pdf
http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-Control_Rev11Jan24.pdf
http://www.co.thurston.wa.us/stormwater/manual/docs-faqs/DG-5-Roof-Runoff-Control_Rev11Jan24.pdf
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RESIDENTIAL, HOTEL, ANL
AUTO DEALERSHIP

BIO-7: Proprietary Biotreatment

Proprietary biotreatment devices are devices that are
manufactured to mimic natural systems such as bioretention
areas by incorporating plants, soil, and microbes engineered
to provide treatment at higher flow rates or volumes and
with smaller footprints than their natural counterparts.
Incoming flows are typically filtered through a planting
media (mulch, compost, soil, plants, microbes, etc.) and
either infiltrated or collected by an underdrain and delivered
to the storm water conveyance system. Tree box filters are an
increasingly common type of proprietary biotreatment device
that are installed at curb level and filled with a bioretention
type soil. For low to moderate flows they operate similarly to
bioretention systems and are bypassed during high flows.
Tree box filters are highly adaptable solutions that can be
used in all types of development and in all types of soils but
are especially applicable to dense urban parking lots, street,
and roadways.

Feasibility Screening Considerations

Also known as:

> Catch basin planter box
> Bioretention vault
> Tree box filter

Proprietary biotreatment
Source:
http.//www.americastusa.com
/index.php/filterra/

e Proprietary biotreatment devices that are unlined may cause incidental infiltration. Therefore, an
evaluation of site conditions should be conducted to evaluate whether the BMP should include an

impermeable liner to avoid infiltration into the subsurface.

Opportunity Criteria

e Drainage areas of 0.25 to 1.0 acres.

e Land use may include commercial, residential, mixed use, institutional, and subdivisions.
Proprietary biotreatment facilities may also be applied in parking lot islands, traffic circles, road

shoulders, and road medians.

o Must not adversely affect the level of flood protection provided by the drainage system.

OC-Specific Design Criteria and Considerations

Frequent maintenance and the use of screens and grates to keep trash out may decrease the
El likelihood of clogging and prevent obstruction and bypass of incoming flows.

E Consult proprietors for specific criteria concerning the design and performance.

Proprietary biotreatment may include specific media to address pollutants of concern. However,
|§| for proprietary device to be considered a biotreatment device the media must be capable of

supporting rigorous growth of vegetation.

Proprietary systems must be acceptable to the reviewing agency. Reviewing agencies shall
have the discretion to request performance information. Reviewing agencies shall have the
El discretion to deny the use of a proprietary BMP on the grounds of performance, maintenance

considerations, or other relevant factors.

XIV-69
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

In right of way areas, plant selection should not impair traffic lines of site. Local jurisdictions
El may also limit plant selection in keeping with landscaping themes.

Computing Sizing Criteria for Proprietary Biotreatment Device

e Proprietary biotreatment devices can be volume based or flow-based BMPs.

e Volume-based proprietary devices should be sized using the Simple Design Capture Volume
Sizing Method described in Appendix II1.3.1 or the Capture Efficiency Method for Volume-Based,
Constant Drawdown BMPs described in Appendix III.3.2.

e The required design flowrate for flow-based proprietary devices should be computed using the
Capture Efficiency Method for Flow-based BMPs described in Appendix I11.3.3).

Additional References for Design Guidance

e Los Angeles Unified School District (LAUSD) Stormwater Technical Manual, Chapter 4:
http://www.laschools.org/employee/design/fs-studies-and-
reports/download/white_paper_report_material/Storm_Water_ Technical Manual 2009-opt-
red.pdf?version_id=76975850

e Los Angeles County Stormwater BMP Design and Maintenance Manual, Chapter 9:
http://dpw.lacounty.gov/DES/design_manuals/StormwaterBMPDesignandMaintenance.pdf

e Santa Barbara BMP Guidance Manual, Chapter 6:
http:/www.santabarbaraca.gov/NR/rdonlyres/91D1FA75-C185-491E-A882-
49EE17789DF8/0/Manual 071008 Final.pdf
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Media Filter

MP-40

Description

Stormwater media filters are usually two-chambered including a
pretreatment settling basin and a filter bed filled with sand or
other absorptive filtering media. As stormwater flows into the
first chamber, large particles settle out, and then finer particles
and other pollutants are removed as stormwater flows through
the filtering media in the second chamber.

There are currently three manufacturers of stormwater filter
systems. Two are similar in that they use cartridges of a
standard size. The cartridges are placed in vaults; the number of
cartridges a function of the design flow rate. The water flows
laterally (horizontally) into the cartridge to a centerwell, then
downward to an underdrain system. The third product is a
flatbed filter, similar in appearance to sand filters.

California Experience

There are currently about 75 facilities in California that use
manufactured filters.

Advantages

m  Requires a smaller area than standard flatbed sand filters,
wet ponds, and constructed wetlands.

m  There is no standing water in the units between storms,
minimizing but does not entirely eliminate the opportunity
for mosquito breeding.

m Media capable of removing dissolved pollutants can be
selected.

m  One system utilizes media in layers, allowing for selective
removal of pollutants.

m  The modular concept allows the design engineer to more
closely match the size of the facility to the design storm.

Limitations

m  As some of the manufactured filter systems function at higher
flow rates and/or have larger media than found in flatbed
filters, the former may not provide the same level of
performance as standard sand filters. However, the level of
treatment may still be satisfactory.

m  As with all filtration systems, use in catchments that have
significant areas of non-stabilized soils can lead to premature
clogging.

Design Considerations

m Design Storm
m Media Type

m Maintenance Requirement

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics
Removal Effectiveness

See New Development and
Redevelopment Handbook-Section 5.

R RREA

January 2003 California Stormwater BMP Handbook

New Development and Redevelopment
www.cabmphandbooks.com



MP-40 Media Filter

Design and Sizing Guidelines
There are currently three manufacturers of stormwater filter systems.

Filter System A: This system is similar in appearance to a slow-rate sand filter. However, the
media is cellulose material treated to enhance its ability to remove hydrocarbons and other
organic compounds. The media depth is 12 inches (30 cm). It operates at a very high rate, 20
gpm/ft2 at peak flows. Normal operating rates are much lower assuming that the stormwater
covers the entire bed at flows less than the peak rate. The system uses vortex separation for
pretreatment. As the media is intended to remove sediments (with attached pollutants) and
organic compounds, it would not be expected to remove dissolved pollutants such as nutrients
and metals unless they are complexed with the organic compounds that are removed.

Filter System B: It uses a simple vertical filter consisting of 3 inch diameter, 30 inch high slotted
plastic pipe wrapped with fabric. The standard fabric has nominal openings of 10 microns. The
stormwater flows into the vertical filter pipes and out through an underdrain system. Several
units are placed vertically at 1 foot intervals to give the desired capacity. Pretreatment is
typically a dry extended detention basin, with a detention time of about 30 hours. Stormwater is
retained in the basin by a bladder that is automatically inflated when rainfall begins. This action
starts a timer which opens the bladder 30 hours later. The filter bay has an emptying time of 12
to 24 hours, or about 1 to 2 gpm/ft2 of filter area. This provides a total elapsed time of 42 to 54
hours. Given that the media is fabric, the system does not remove dissolved pollutants. It does
remove pollutants attached to the sediment that is removed.

Filter System C: The system use vertical cartridges in which stormwater enters radially to a
center well within the filter unit, flowing downward to an underdrain system. Flow is controlled
by a passive float valve system, which prevents water from passing through the cartridge until
the water level in the vault rises to the top of the cartridge. Full use of the entire filter surface
area and the volume of the cartridge is assured by a passive siphon mechanism as the water
surface recedes below the top of the cartridge. A balance between hydrostatic forces assures a
more or less equal flow potential across the vertical face of the filter surface. Hence, the filter
surface receives suspended solids evenly. Absent the float valve and siphon systems, the amount
of water treated over time per unit area in a vertical filter is not constant, decreasing with the
filter height; furthermore, a filter would clog unevenly. Restriction of the flow using orifices
ensures consistent hydraulic conductivity of the cartridge as a whole by allowing the orifice,
rather than the media, whose hydraulic conductivity decreases over time, to control flow.

The manufacturer offers several media used singly or in combination (dual- or multi-media).
Total media thickness is about 7 inches. Some media, such as fabric and perlite, remove only
suspended solids (with attached pollutants). Media that also remove dissolved include compost,
zeolite, and iron-infused polymer. Pretreatment occurs in an upstream unit and/or the vault
within which the cartridges are located.

Water quality volume or flow rate (depending on the particular product) is determined by local
governments or sized so that 85% of the annual runoff volume is treated.

Construction/Inspection Considerations
m Inspect one or more times as necessary during the first wet season of operation to be certain
that it is draining properly.
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Media Filter MP-40

Performance

The mechanisms of pollutant removal are essentially the same as with public domain filters (TC
-40) if of a similar design. Whether removal of dissolved pollutants occurs depends on the
media. Perlite and fabric do not remove dissolved pollutants, whereas for examples, zeolites,
compost, activated carbon, and peat have this capability.

As most manufactured filter systems function at higher flow rates and have larger media than
found in flatbed filters, they may not provide the same level of performance as standard sand
filters. However, the level of treatment may still be satisfactory.

Siting Criteria
There are no unique siting criteria.

Additional Design Guidelines
Follow guidelines provided by the manufacturer.

Maintenance
m Maintenance activities and frequencies are specific to each product. Annual maintenance is

typical.

m Manufactured filters, like standard filters (TC-40), require more frequent maintenance than
most standard treatment systems like wet ponds and constructed wetlands, typically
annually for most sites.

m Pretreatment systems that may precede the filter unit should be maintained at a frequency
specified for the particular process.

Cost

Manufacturers provide costs for the units including delivery. Installation costs are generally on
the order of 50 to 100 % of the manufacturer’s costs.

Cost Considerations
m Filters are generally more expensive to maintain than swales, ponds, and basins.

®  The modularity of the manufactured systems allows the design engineer to closely match the
capacity of the facility to the design storm, more so than with most other manufactured
products.

References and Sources of Additional Information

Minton, G.R., 2002, Stormwater Treatment: Biological, Chemical, and Engineering Principles,
RPA Press, 416 pages.
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Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

N NAA

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.
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SD-10 Site Design & Landscape Planning

Designing New Installations

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

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

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

Conserve Natural Areas during Landscape Planning

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

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 at 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 lot islands and other landscaped areas.
m Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

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

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
recharge 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 tolerant vegetation.

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

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

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

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. Ifthe 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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Efficient Irrigation SD-12

Design Objectives

B Maximize Infiltration
b1  Provide Retention

1 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
system.

Suitable Applications

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

Design Considerations
Designing New Installations

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

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.

ALIFORNEA STORMWATER

January 2003 California Stormwater BMP Handbook 1of 2
New Development and Redevelopment
www.cabmphandbooks.com



SD-12 Efficient Irrigation

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

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

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

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

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

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

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. Ifthe definition applies, the steps outlined under “designing new installations’
above should be followed.

Other Resources

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

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

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

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

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

o Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

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

Suitable Applications

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

Design Considerations

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

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

m  Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING
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SD-13 Storm Drain Signage

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

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

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

Redeveloping Existing Installations

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

Additional Information
Muaintenance Considerations

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

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

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

Supplemental Information
Examples

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

Other Resources

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Street Sweeping and Vacuuming SE-7

Objectives

EC Erosion Control

SE  Sediment Control

TR  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

& &

WM

Legend:
™M Primary Objective
[x] Secondary Objective

Targeted Constituents

Description and Purpose Sediment
Street sweeping and vacuuming includes use of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Trash
and roadways, and to clean paved surfaces in preparation for

: ’ . . . Metals
final paving. Sweeping and vacuuming prevents sediment from Bacteri
the project site from entering storm drains or receiving waters. fa ena

Oil and Grease )

Suitable Applications Organics

Sweeping and vacuuming are suitable anywhere sediment is

tracked from the project site onto public or private paved Potential Alternatives

streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved None
surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation

m  Controlling the number of points where vehicles can leave
the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

m Inspect potential sediment tracking locations daily.

m Visible sediment tracking should be swept or vacuumed on a
daily basis.
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SE-7 Street Sweeping and Vacuuming

m Do not use kick brooms or sweeper attachments. These tend to spread the dirt rather than
remove it.

m If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yd3 hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance
m Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

m  When actively in use, points of ingress and egress must be inspected daily.

m  When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

m  Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

m  Adjust brooms frequently; maximize efficiency of sweeping operations.
m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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EXISTING HCOC CALCS.txt
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License 1D 1580

Analysis prepared by:

AE A A AA A A AAAAA A A AR A A A A A AR A A A A A AA A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

Problem Descriptions:
DENO-001

EXISTING CONDITIONS
2-YEAR HCOC CALCS

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) =  4.63

SOIL-LOSS RATE, Fm,(INCH/HR) = 0.000

LOW LOSS FRACTION = 0.990

TIME OF CONCENTRATION(MIN.) = 13.00

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY"™ RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(INCHES) = 0.19

30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.40

1-HOUR POINT RAINFALL VALUE(INCHES) = 0.53

3-HOUR POINT RAINFALL VALUE(CINCHES) = 0.89

6-HOUR POINT RAINFALL VALUE(INCHES) = 1.22

24-HOUR POINT RAINFALL VALUE(CINCHES) = 2.05

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) = 0.71
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.08
FEAIAIAAIAAXAAXAAXAAXAAAAAXAAAAAAAAAAAAAXAAAAAAAAAAAAkAXAAAkkhkAhAhAhkAkhkhAkhkhkhkkhkhkkhkhAkhkhAkhkAhAhkhAhkhhiihiikx
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.18 0.0010 0.13 Q - - -
0.40 0.0034 0.13 Q - - -
0.62 0.0058 0.14 Q - - -
0.83 0.0083 0.14 Q - - -
1.05 0.0107 0.14 Q - - -
1.27 0.0132 0.14 Q - - -
1.48 0.0157 0.14 Q - - -
1.70 0.0182 0.14 Q - - -
1.92 0.0208 0.14 Q - - -
2.13 0.0234 0.14 Q - - -
2.35 0.0260 0.15 Q - - -
2.57 0.0286 0.15 Q - - -
2.78 0.0312 0.15 Q - - -
3.00 0.0339 0.15 Q - - -
3.22 0.0366 0.15 Q - - -
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0.0394
0.0421
0.0449
0.0478
0.0506
0.0535
0.0564
0.0594
0.0624
0.0654
0.0685
0.0716
0.0748
0.0780
0.0812
0.0845
0.0878
0.0912
0.0946
0.0981
0.1016
0.1052
0.1089
0.1126
0.1164
0.1202
0.1242
0.1282
0.1323
0.1364
0.1407
0.1450
0.1495
0.1540
0.1587
0.1634
0.1684
0.1734
0.1786
0.1839
0.1895
0.1958
0.2029
0.2103
0.2180
0.2259
0.2341
0.2427
0.2518
0.2612
0.2714
0.2824
0.2943
0.3071
0.3210
0.3368
0.3540
0.3743
0.4023
0.4672
0.5254
0.5426
0.5568
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EXISTING HCOC CALCS.txt

17.08 0.5687 0.62 . Q ; ) ]
17.30 0.5789 0.53 . Q ) ) )
17.52 0.5880 0.48 .Q ) ) ]
17.73 0.5962 0.44 .Q ) ) )
17.95 0.6039 0.41 .Q ] ) )
18.17 0.6109 0.37 .Q ) ) )
18.38 0.6168 0.30 .Q ) ) )
18.60 0.6220 0.28 .Q ) ) )
18.82 0.6269 0.27 .Q ] ) )
19.03 0.6316 0.25 .Q ) ) )
19.25 0.6360 0.24 Q ] ) )
19.47 0.6403 0.23 0Q ) ) )
19.68 0.6444 0.22 0Q ] ) )
19.90 0.6483 0.22 0Q ) ) )
20.12 0.6521 0.21 Q ] ) )
20.33 0.6557 0.20 0Q ) ) )
20.55 0.6593 0.19 Q ] ) )
20.77 0.6627 0.19 0Q ) ) )
20.98 0.6660 0.18 Q ] ) )
21.20 0.6693 0.18 0Q ) ) )
21.42 0.6724 0.17 Q ] ) )
21.63 0.6755 0.17 Q ) ) )
21.85 0.6785 0.17 Q ] ) )
22.07 0.6814 0.16 Q ) ) )
22.28 0.6843 0.16 Q ] ) )
22.50 0.6871 0.15 Q ) ) )
22.72 0.6898 0.15 Q ) ) )
22.93 0.6925 0.15 Q ) ) )
23.15 0.6951 0.15 Q ] ) )
23.37 0.6977 0.14 Q ) ) )
23.58 0.7002 0.14 0Q ] ) )
23.80 0.7027 0.14 Q ) ) )
24.02 0.7051 0.13 Q ] ) )
24.23 0.7063 0.00 Q ) ) )

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1443.0

10% 195.0

20% 39.0

30% 26.0

40% 13.0

50% 13.0

60% 13.0

70% 13.0

80% 13.0

90% 13.0
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PROPOSED HCOC CALCS.txt
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License 1D 1580

Analysis prepared by:

AE A A AA A A AAAAA A A AR A A A A A AR A A A A A AA A AAA A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A AAKK

Problem Descriptions:
DENO-001

PROPOSED CONDITIONS
2-YEAR HCOC CALCS

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 4.63

SOIL-LOSS RATE, Fm,(INCH/HR) = 0.062

LOW LOSS FRACTION = 0.990

TIME OF CONCENTRATION(MIN.) = 15.00

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY™ RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(INCHES) = 0.19

30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.40

1-HOUR POINT RAINFALL VALUE(INCHES) = 0.53

3-HOUR POINT RAINFALL VALUE(CINCHES) = 0.89

6-HOUR POINT RAINFALL VALUE(INCHES) = 1.22

24-HOUR POINT RAINFALL VALUE(CINCHES) = 2.05

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) = 0.30
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.49
FEAIAIAAIAAXAAXAAXAAXAAAAAXAAAAAAAAAAAAAXAAAAAAAAAAAAkAXAAAkkhkAhAhAhkAkhkhAkhkhkhkkhkhkkhkhAkhkhAkhkAhAhkhAhkhhiihiikx
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.25 0.0000 0.00 Q - - -
0.50 0.0000 0.00 Q - - -
0.75 0.0001 0.00 Q - - -
1.00 0.0001 0.00 Q - - -
1.25 0.0001 0.00 Q - - -
1.50 0.0002 0.00 Q - - -
1.75 0.0002 0.00 Q - - -
2.00 0.0002 0.00 Q - - -
2.25 0.0002 0.00 Q - - -
2.50 0.0003 0.00 Q - - -
2.75 0.0003 0.00 Q - - -
3.00 0.0003 0.00 Q - - -
3.25 0.0004 0.00 Q - - -
3.50 0.0004 0.00 Q - - -
3.75 0.0004 0.00 Q - - -
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PROPOSED HCOC CALCS.txt

19.75 0.2989 0.00 Q - - -
20.00 0.2990 0.00 Q - - -
20.25 0.2990 0.00 Q - - -
20.50 0.2990 0.00 Q - - -
20.75 0.2991 0.00 Q - - -
21.00 0.2991 0.00 Q - - -
21.25 0.2992 0.00 Q - - -
21.50 0.2992 0.00 Q - - -
21.75 0.2992 0.00 Q - - -
22.00 0.2993 0.00 Q - - -
22.25 0.2993 0.00 Q - - -
22.50 0.2993 0.00 Q - - -
22.75 0.2994 0.00 Q - - -
23.00 0.2994 0.00 Q - - -
23.25 0.2994 0.00 Q - - -
23.50 0.2994 0.00 Q - - -
23.75 0.2995 0.00 Q - - -
24.00 0.2995 0.00 Q - - -
24.25 0.2995 0.00 Q - - -

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1440.0

10% 120.0

20% 30.0

30% 15.0

40% 15.0

50% 15.0

60% 15.0

70% 15.0

80% 15.0

90% 15.0
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Regression Equations: I(t)= atP

(I= Intensity in inches/hour, t= duration in minutes)

Return Frequency

(years) a b
2 5.702 -0.574
5 7.870 ~-0.562
10 10.209 -0.573
25 11.995 -0.566
50 13.521 -0.566
100 15.560 -0.573

| RETURN PERIOD
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PRECIPITATION DURATION (MIN)
ORANGE COUNTY MEAN PRECIPITATION
INTENSITIES FOR
HYDROLOGY MANUAL NONMOUNTAINOUS AREAS
B—7 Figure B-3



Pre-Development Time of Concentration Nomograph
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Post-Development Time of Concentration Nomoqraph
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