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the requirements of the City of Victorville/Mojave River Watershed Group and the Phase II Small MS4
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responsible for the implementation of the provisions of this plan and will ensure that this plan is amended
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and Victorville) and the incorporated cities of Hesperia and Victorville and the Town of Apple Valley. Once
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Section I – Introduction

This WQMP template has been prepared specifically for the Phase II Small MS4 General Permit in the Mojave
River Watershed.  This location is within the jurisdiction of the Lahontan Regional Water Quality Control Board
(LRWQCB). This document should not be confused with the WQMP template for the Santa Ana Phase I area
of San Bernardino County.

WQMP preparers must refer to the  MS4 Permit for the Mojave Watershed WQMP template and Technical
Guidance (TGD) document found at: http://cms.sbcounty.gov/dpw/Land/NPDES.aspx   to find pertinent arid
region and Mojave River Watershed specific references and requirements.
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Section 1 Discretionary Permit(s)
Form 1-1 Project Information

Project Name
 Reinforced Earth Company
Concrete Panel Yard

Project Owner Contact Name: 760-243-3116

Mailing
Address:

17430 North D Street, Victorville, CA
92394

E-mail
Address:

Telephone:   760-243-3116

Permit/Application Number(s):
Tract/Parcel Map
Number(s):

Additional Information/
Comments:

Final WQMP

Description of Project:

The Reinforced Earth Company New Construction Project is a proposed industrial
development on the southwest side of National Trails Highway , 1.5 Miles north of Interstate
15. The project proposes to develop 13.46 acres into an office building, parking lot, ac
driveway and concrete casting beds with gravel road access (see site map). 3 stormwater
basins, infiltration basin 1,2 &3 are proposed to retain and infiltrate stormwater runoff from
proposed impervious improvements. Therefor there will be 3 drainage management areas
(DMAs) considered in this report for Water Quality Calculations . The total watershed
analyzed in the Hydrology Report spans 28.2 acres. Water Quality calculations will focus on
the DMAs directly tributary to the 3 basins which total 21.67 acres. Hydromodifcation
analysis will stay consistent with the Hydrolgy Report and provide calculations for the entire
project area watershed of 28.2 acres. Drainage flows will be collected in proposed v swales
and storm drain and conveyed to the proposed infiltration basins. Drainage will be managed
as to ensure flows from proposed impervious surfaces will be drained to the basins for
retention and infiltration.  Onsite flows will be collected on the surface and conveyed to the
onsite infiltration basins. Discharge from the infiltration basins will spill to National Trails
Highway. This project is a priority development project, which requires the development of a
WQMP to complete the plan check process.
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Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved). Attach
complete copy.

Drainage patterns will be preserved for this project. Surface runoff currently drains from
southeast to northwest within natural drainages where site flows are collected along
National Trails Highway and directed southeast. In the proposed condition site flows will
continue to flow northwest in natural drainages. Storm drains and v swales will be
introduced to convey surface flow to to infiltration basins, but surface runoff will continue to
mimic the predeveloped condition and discharge to National Trails Highway.

The project lies within the Lohantan Regional Water Quality Control Board (Region 6).  There
are no known pre-existing water quality concerns within the project.

 In the existing condtion there are no impervious surfaces onsite. Proposed Improvments will
create 2.63 acres of impervious surface, while preserving the remaining portion of the site in
a pervious state.

The project does not have any characteristics that would preclude it from use of infiltration
BMPs. Given the requirement to reduce flow peaks and volumes, volume based infiltration
BMPs are proposed. The site has no legagcy contamination, infiltration rates are estimated
to be greater than 1in.hr and grdoundwater depth is estimated to exceed 100 feet.

The treatment control BMPs proposed for stormwater mitigation include 3 infiltration
basins. The basins were sized in the hydrology report for the 100 year storm event based.
This volume was determined to be 23,143 ft3 for infiltraion basin 1, 3119 ft3 for infiltraion
basin 2 and 7,416.5 ft3 for infiltraion basin 3. These volumes exceed the total storage for the
e 85th percentile DCV and the 10 year storm hydromodification volume. Therefore the
drainage report criteria is governing in this site condition. For 100 year storm calculatiosn
see the drainage report.
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Section 2 Project Description
2.1 Project Information
The WQMP shall provide the information listed below. The information provided for Conceptual/ Preliminary
WQMP should give sufficient detail to identify the major proposed site design and LID BMPs and other
anticipated water quality features that impact site planning. Final Project WQMP must specifically identify all
BMP incorporated into the final site design and provide other detailed information as described herein.

The purpose of this information is to help determine the applicable development category, pollutants of
concern, watershed description, and long term maintenance responsibilities for the project, and any
applicable water quality credits. This information will be used in conjunction with the information in Section
3, Site Description, to establish the performance criteria and to select the LID BMP or other BMP for the project
or other alternative programs that the project will participate in, which are described in Section 4.

2.1.1 Project Sizing Categorization
If the Project is greater than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the
TGD, the Project is a Regulated Development Project.

If the Project is creating and/or replacing greater than 2,500 square feet but less than 5,000 square feet of
impervious surface area, then it is considered a Site Design Only project.  This criterion is applicable to all
development types including detached single family homes that create and/or replace greater than 2,500
square feet of impervious area and are not part of a larger plan of development.

Form 2.1-1  Description of Proposed Project
1 Regulated Development Project Category (Select all that apply):

  #1 New development
involving the creation of 5,000
ft2 or more of impervious
surface collectively over entire
site

 #2 Significant re-
development involving the
addition or replacement of
5,000 ft2 or more of impervious
surface on an already
developed site

  #3 Road Project – any
road, sidewalk, or bicycle
lane project that creates
greater than 5,000 square
feet of contiguous
impervious surface

 #4 LUPs – linear
underground/overhead
projects that has a
discrete location with
5,000 sq. ft. or more
new constructed
impervious surface

 Site Design Only   (Project Total Square Feet > 2,500 but < 5,000 sq.ft.) Will require source control Site Design Measures.  Use
the “PCMP” Template. Do not use this WQMP Template.

2 Project Area (ft2): 586,372 3 Number of Dwelling Units: 0 4 SIC Code: 3272

5 Is Project going to be phased?  Yes    No If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.
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2.2 Property Ownership/Management
Describe the ownership/management of all portions of the project and site.  State whether any infrastructure
will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners
or property owners association will be formed and be responsible for the long-term maintenance of project
stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual
property owners.

Form 2.2-1 Property Ownership/Management

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities:

Property is owned and managed by Don and Terry Cooley. The proposed WQMP stormwater facilities consisting of the 3 infiltration
basins will likely be maintained by a sub contractor but will be the repsonsibility of Don and Terry Cooley . The contact information
is as follows:

Don and Terry Cooley
17430 North D Street
Victoriville , CA.
760-243-3116
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2.3 Potential Stormwater Pollutants
Best Management Practices (BMP) measures for pollutant generating activities and sources shall be designed
consistent with recommendations from the CASQA Stormwater BMP Handbook for New Development and
Redevelopment (or an equivalent manual).  Pollutant generating activities must be considered when
determining the overall pollutants of concern for the Project as presented in Form 2.3-1.

Determine and describe expected stormwater pollutants of concern based on land uses and site activities
(refer to Table 3-2 in the TGD for WQMP).

Form 2.3-1 Pollutants of Concern

Pollutant
Please check:

E=Expected, N=Not
Expected

Additional Information and Comments

Pathogens (Bacterial / Virus) E N

Nutrients - Phosphorous E N

Nutrients - Nitrogen E N

Noxious Aquatic Plants E N

Sediment E N

Metals E N

Oil and Grease E N

Trash/Debris E N

Pesticides / Herbicides E N

Organic Compounds E N

Other: E N
Primary pollutants of concern given the activites associated with this

industrial/commerical development are metals, hydrocarbons,
sediment, trash and debris.

Other: E N

Other: E N
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Section 3 Site and Watershed Description
Describe the project site conditions that will facilitate the selection of BMPs through an analysis of the physical
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect
flow from a portion of the site and describe how runoff from each DA (and sub-watershed Drainage
Management Areas (DMAs)) is conveyed to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The
form below is provided as an example. Then complete Forms 3.2 and 3.3 for each DA on the project site. If
the project has more than one drainage area for stormwater management, then complete additional
versions of these forms for each DA / outlet.  A map presenting the DMAs must be included as an appendix
to the WQMP document.

Form 3-1  Site Location and Hydrologic Features
Site coordinates take GPS
measurement at  approximate
center of site

Latitude  34.563005 Longitude  -117.315959
Thomas Bros Map page

1 San Bernardino County climatic region:   Desert

2 Does the site have more than one drainage area (DA):  Yes     No If no, proceed to Form 3-2. If yes, then use this form to show a

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA

DA1 DMA C flows to
DA1 DMA A

Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed slope of 0.01. Conveys
runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property

DA1 DMA A to Outlet 1
DA1 drains to infiltration basin 1 via drainage swale and storm drain Line A. Infiltraion Basin 1
discharges to National Trails Highway (Outlet1). Mojave River is the ultimate receiving water

DA1 DMA B to Outlet 1
DA2 drains to infiltraion basin 2 via Line B and Line C storm drain systems. Infiltration Basin 2
discahrges to National trails highway (Outlet 2). Mojave River is the ultimate receiving water

DA2 to Outlet 2
DA3 drains to infiltration basin 3 via swale and Line D and E. Infiltration Basin 3 discharges to National
Trails Highway (Outlet 3). Mojave

Jarrod
Stamp
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
For Drainage Area 1’s sub-watershed DMA,
provide the following characteristics

DMA A DMA B DMA C DMA D

1 DMA drainage area (ft2) 292,000 69,532 582,394

2 Existing site impervious area (ft2) 0 0 0

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

1 1 1

4 Hydrologic soil group Refer to  County

Hydrology Manual Addendum for Arid Regions –
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_addendum.pdf

C C C

5 Longest flowpath length (ft) 1022 778 1480

6 Longest flowpath slope (ft/ft) 0.06 0.05 0.05

7 Current land cover type(s) Select from Fig C-3

of Hydrology Manual

Desert
Vegetation

Desert
Vegetation

Desert
Vegetation

8 Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor  <50% Attach
photos of site to support rating

Poor Poor Poor
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1
(use only as needed for additional DMA w/in DA 1)

For Drainage Area 1’s sub-watershed DMA,
provide the following characteristics

DMA E DMA F DMA G DMA H

1 DMA drainage area (ft2)

2 Existing site impervious area (ft2)

3 Antecedent moisture condition For desert

areas, use
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf

4 Hydrologic soil group County Hydrology

Manual Addendum for Arid Regions –
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_addendum.pdf

5 Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7 Current land cover type(s) Select from Fig C-3

of Hydrology Manual

8 Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover
good >75%; Fair 50-75%; Poor  <50% Attach photos
of site to support rating
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Form 3-3 Watershed Description for Drainage Area
Receiving waters
Refer to SWRCB site:
http://www.waterboards.ca.gov/water_issues/
programs/tmdl/integrated2010.shtml

Mojave River

Applicable TMDLs
http://www.waterboards.ca.gov/water_issues/progr
ams/tmdl/integrated2010.shtml

None

303(d) listed impairments
http://www.waterboards.ca.gov/water_issues/progr
ams/tmdl/integrated2010.shtml

Upper Narrows to Lower Narrows:

Fluoride

Sulfates

TDS

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool –
http://sbcounty.permitrack.com/WAP

None

Hydromodification Assessment
  Yes Complete Hydromodification Assessment. Include Forms 4.2-2 through Form

4.2-5 and Hydromodification BMP Form 4.3-9 in submittal

  No
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Section 4 Best Management Practices (BMP)

4.1 Source Control BMPs and Site Design BMP Measures

The information and data in this section are required for both Regulated Development and Site Design Only
Projects. Source Control BMPs and Site Design BMP Measures are the basis of site-specific pollution
management.

4.1.1 Source Control BMPs
Non-structural and structural source control BMP are required to be incorporated into all new development and
significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs used in the
WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides a list of applicable
source control BMP for projects with specific types of potential pollutant sources or activities. The source control BMP
in this table must be implemented for projects with these specific types of potential pollutant sources or activities.

The preparers of this WQMP have reviewed the source control BMP requirements for new development and significant
redevelopment projects. The preparers have also reviewed the specific BMP required for project as specified in Forms
4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be implemented in the project.

The identified list of source control BMPs correspond to the CASQA Stormwater BMP Handbook for New Development
and Redevelopment.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
if not applicable, state reasonIncluded

Not
Applicable

N1
Education of Property Owners, Tenants
and Occupants on Stormwater BMPs

Owner to be provided WQMP and Educ Materials

N2 Activity Restrictions There will not be a list of restricted activities

N3 Landscape Management BMPs Landscape Management to be provided per SD-10 provided in Attachments

N4 BMP Maintenance BMP Maintenance to be provided per Form 5.1

N5
Title 22 CCR Compliance
(How development will comply)

Not applicable

N6 Local Water Quality Ordinances
By completing and complying with this WQMP the site will comply with all water quality

ordinances

N7 Spill Contingency Plan
Spill Contingency Plan will consist of a spill kit available onsite at all times and annual

training for all staff

N8 Underground Storage Tank Compliance No storage underground

N9
Hazardous Materials Disclosure
Compliance

No hazardous material stored onsite
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
if not applicable, state reasonIncluded Not

Applicable

N10 Uniform Fire Code Implementation Site will comply with all fire code requirements

N11 Litter/Debris Control Program
Litter and debris will be deposited in appropriate covered receptacles. Any accumulated

trash or debris onsite will be removed and disposed of by property owner.

N12 Employee Training
Owner will be provided a copy of the WQMP to train employees on post construction

stormwater treatment management.

N13 Housekeeping of Loading Docks No loading/unloading docks are proposed for this project.

N14 Catch Basin Inspection Program Catch basins  will be inspected and maintained per Form 5.1

N15
Vacuum Sweeping of Private Streets and
Parking Lots

Parking lot will be swept bi monthly.

N16 Other Non-structural Measures for Public
Agency Projects

Not a public agency project.

N17 Comply with all other applicable NPDES
permits

SWPPP to be developed to comply with construction general permit
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Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reasonIncluded

Not
Applicable

S1 Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

Drains to River or Equivalent stenciling to be provided

S2
Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

No outdoor material storage areas

S3
Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Trash/waste storage area to be covered

S4

Use efficient irrigation systems & landscape
design, water conservation, smart controllers, and
source control (Statewide Model Landscape
Ordinance; CASQA New Development BMP
Handbook SD-12)

Efficient irrigation to be provided per landscape plan

S5
Finish grade of landscaped areas at a minimum of
1-2 inches below top of curb, sidewalk, or
pavement

Parkway landscape to be constructed as swale

S6
Protect slopes and channels and provide energy
dissipation (CASQA New Development BMP
Handbook SD-10)

No slopes or channels

S7
Covered dock areas (CASQA New Development
BMP Handbook SD-31)

Dock areas to be managed per SD-31

S8
Covered maintenance bays with spill containment
plans (CASQA New Development BMP Handbook
SD-31)

No Maintenance Bays

S9
Vehicle wash areas with spill containment plans
(CASQA New Development BMP Handbook SD-33)

No Vehicle wash areas

S10
Covered outdoor processing areas (CASQA New
Development BMP Handbook SD-36)

No outdoor processing areas



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

 4-5

Form 4.1-2 Structural Source Control BMPs

Identifier Name
Check One

Describe BMP Implementation OR,
If not applicable, state reason

Included
Not

Applicable

S11
Equipment wash areas with spill containment
plans (CASQA New Development BMP Handbook
SD-33)

No equipment wash areas

S12
Fueling areas (CASQA New Development BMP
Handbook SD-30)

No fueling areas

S13
Hillside landscaping (CASQA New Development
BMP Handbook SD-10)

S14 Wash water control for food preparation areas No food preparation

S15
Community car wash racks (CASQA New
Development BMP Handbook SD-33)

No community car wash
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4.1.2 Site Design BMPs
As part of the planning phase of a project, the site design practices associated with new LID requirements in the
Phase II Small MS4 Permit must be considered.  Site design BMP measures can result in smaller Design Capture
Volume (DCV) to be managed by both LID and hydromodification control BMPs by reducing runoff generation.

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation and
flow paths will influence the overall site design.

Describe site design and drainage plan including:

Refer to Section 5.2 of the TGD for WQMP for more details.

Form 4.1-3 Site Design Practices Checklist
Site Design Practices
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets

Minimize impervious areas: Yes     No
Explanation: Impervious surfaces will be limited to the nortlerly 88% of the site and will preserve 12% in a pervious condition.

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes  No
Explanation: Infiltration will be promoted through incorporation of infiltration basin/stromtech chamber

Preserve existing drainage patterns and time of concentration: Yes  No
Explanation: Site drains to the north east and will continue to drain to the northeast in the proposed condition. Due to
infiltraiton basin storage times of concentration are expected to increase.

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs
instead of to storm drain : Yes  No
Explanation: Impervious surfaces will be dissconnected by conveying runoff to an infiltration basin/stormtech chamber

Use of Porous Pavement.:  Yes  No
Explanation: Porous pavement is infeasble due to heavy sediment blown by wind that clog porous pavement

Protect existing vegetation and sensitive areas: Yes  No
Explanation: All vegatation will be removed during grading. No sensitive areas.

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. : Yes  No
Explanation: All landscaping will be drought tolerant.

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No
Explanation: Compaction will be minmimzed under infiltration basin/stormtech chamber

§ A narrative of site design practices utilized or rationale for not using practices

§ A narrative of how site plan incorporates preventive site design practices

§ Include an attached Site Plan layout which shows how preventative site design practices are included in
WQMP
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Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes  No
Explanation: v gutters and stormdrain to convey surface flows.

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No
Explanation: SWPPP will identify areas where compaction should be limited during construction

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems.:   Yes  No
Explanation: No rain barrels are proposed

Stream Setbacks.  Includes  a specified distance from an adjacent steam: : Yes  No
Explanation: No streams onsite .

It is noted that, in the Phase II Small MS4 Permit, site design elements for green roofs and vegetative swales are
required.  Due to the local climatology in the Mojave River Watershed, proactive measures are taken to maximize
the amount of drought tolerant vegetation. It is not practical in this region to have green roofs or vegetative
swales.   As part of site design the project proponent should utilize locally recommended vegetation types for
landscaping.  Typical landscaping recommendations are found in following local references:

San Bernardino County Special Districts:

Guide to High Desert Landscaping -
http://www.specialdistricts.org/Modules/ShowDocument.aspx?documentid=795

Recommended High-Desert Plants -
http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553

Mojave Water Agency:

Desert Ranch: http://www.mojavewater.org/files/desertranchgardenprototype.pdf

Summertree: http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf

Thornless Garden: http://www.mojavewater.org/files/thornlessgardenprototype.pdf

Mediterranean Garden: http://www.mojavewater.org/files/mediterraneangardenprototype.pdf

Lush and Efficient Garden: http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf

Alliance for Water Awareness and Conservation (AWAC) outdoor tips –  http://hdawac.org/save-outdoors.html
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4.2 Treatment BMPs
After implementation and design of both Source Control BMPs and Site Design BMP measures, any remaining
runoff from impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment)
designed to infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e
(ii)(c) Numeric Sizing Criteria for Storm Water Retention and Treatment.

4.2.1 Project Specific Hydrology Characterization
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on
performance criteria specified in Section E.12.e.ii.c and Section E.12.f of the Phase II Small MS4 Permit. These
targets include runoff volume for water quality control (referred to as LID design capture volume), and runoff
volume, time of concentration, and peak runoff for protection from hydromodification.

If the project has more than one outlet for stormwater runoff, then complete additional versions of these forms
for each DA / outlet.

It is noted that in the Phase II Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria is
based on the 2-year rain event.  The hydromodification performance criterion is based on the 10-year rain event.

Methods applied in the following forms include:

§ For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P6 method (Form 4.2-1)
For pre- and post-development hydrologic calculation, San Bernardino County requires the use of the Rational
Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 through Form 4.2-5 calculate
hydrologic variables including runoff volume, time of concentration, and peak runoff from the project site pre-
and post-development using the Hydrology Manual Rational Method approach. For projects greater than 640
acres (1.0 mi2), the Rational Method and these forms should not be used. For such projects, the Unit
Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied for hydrologic
calculations for hydromodification performance criteria.

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions.
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Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume
(DA 1)

1 Project area DA 1
(ft2):

43,240

2 Imperviousness after applying preventative
site design practices (Imp%): 0.24

3 Runoff Coefficient (Rc):  _0.19
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.36 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches):  0.45
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371)

6 Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  4108
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

Form 4.2-2  Summary of Hydromodification Assessment (DA 1)

Is the change in post- and pre- condition flows captured on-site? :  Yes     No
If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr storm event using Forms 4.2-3
through 4.2-5 and insert results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis
based on the San Bernardino County Hydrology Manual- Addendum 1)
If “No,” then proceed to Section 4.3 BMP Selection and Sizing

Condition Runoff Volume (ft3)
Time of Concentration

(min)
Peak Runoff (cfs)

Pre-developed
1 72,200
Form 4.2-3 Item 12

2 12.31
Form 4.2-4 Item 13

3 31.86
Form 4.2-5 Item 10

Post-developed
4 48139
Form 4.2-3 Item 13

5 12.26
Form 4.2-4 Item 14

6 26.16
Form 4.2-5 Item 14

Difference
7  -24061
Item 4 – Item 1

8  0.05
Item 2 – Item 5

9  -5.7
Item 6 – Item 3

Difference
(as % of pre-developed)

10 -0.33%
Item 7 / Item 1

11 0.004%
Item 8 / Item 2

12 -0.1789%
Item 9 / Item 3



 Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume
(DA 2)

1 Project area DA 1
(ft2):

69,532

2 Imperviousness after applying preventative
site design practices (Imp%): 0.32

3 Runoff Coefficient (Rc):  0.24
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.36 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches):  0.45
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371)

6 Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  1208
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2

Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume
(DA 3)

1 Project area DA 1
(ft2):

582,394

2 Imperviousness after applying preventative
site design practices (Imp%): 0.04

3 Runoff Coefficient (Rc):  0.07
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.36 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

5 Compute P6, Mean 6-hr Precipitation (inches):  0.45
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371)

6 Drawdown Rate
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

24-hrs
48-hrs

7 Compute design capture volume, DCV (ft3):  2956
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2
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Form 4.2-3  Hydromodification Assessment for Runoff Volume (DA 1)
Weighted Curve Number
Determination for:
Pre-developed DA

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft2 sum of areas of
DMA should equal area of DA

4a Curve Number (CN) use Items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for
WQMP

Weighted Curve Number
Determination for:
Post-developed DA

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft2 sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for
WQMP

5 Pre-Developed area-weighted CN: 7 Pre-developed soil storage capacity, S (in):
S = (1000 / Item 5) - 10

9 Initial abstraction, Ia (in):
Ia = 0.2 * Item 7

6 Post-Developed area-weighted CN: 8 Post-developed soil storage capacity, S (in):
S = (1000 / Item 6) - 10

10 Initial abstraction, Ia (in):
Ia = 0.2 * Item 8

11 Precipitation for 10 yr, 24 hr storm (in):
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

12 Pre-developed Volume (ft3):
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7)

13 Post-developed Volume (ft3):
Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8)

14 Volume Reduction needed to meet hydromodification requirement, (ft3):
Vhydro = (Item 13 * 0.95) – Item 12
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Form 4.2-4 Hydromodification Assessment for Time of Concentration (DA 1)

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the
form below)

Variables

Pre-developed DA1
Use additional forms if there are more than 4 DMA

Post-developed DA1
Use additional forms if there are more than 4 DMA

DMA A DMA B DMA C DMA D DMA A DMA B DMA C DMA D

1 Length of flowpath (ft)  Use Form 3-2

Item 5 for pre-developed condition

2 Change in elevation (ft)

3 Slope (ft/ft), So = Item 2 / Item 1

4 Land cover

5 Initial DMA Time of Concentration
(min) Appendix C-1 of the TGD for WQMP

6 Length of conveyance from DMA
outlet to project site outlet (ft)
May be zero if DMA outlet is at project
site outlet

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft)

9 Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)
Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67

* (Item 3)^0.5

11 Travel time to outlet (min)
Tt = Item 6 / (Item 10 * 60)

12 Total time of concentration (min)
Tc = Item 5 + Item 11

13 Pre-developed time of concentration (min):  Minimum of Item 12 pre-developed DMA

14 Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA

15 Additional time of concentration needed to meet hydromodification  requirement (min): TC-Hydro = (Item 13 * 0.95) – Item 14
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Form 4.2-5 Hydromodification Assessment for Peak Runoff (DA 1)

Compute peak runoff for pre- and post-developed conditions

Variables

Pre-developed DA to Project
Outlet (Use additional forms if

more than 3 DMA)

Post-developed DA to Project
Outlet (Use additional forms if

more than 3 DMA)

DMA A DMA B DMA C DMA A DMA B DMA C

1 Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.7 LOG Form 4.2-4 Item 5 /60)

2 Drainage Area of each DMA (Acres)
For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

3 Ratio of pervious area to total area
For DMA with outlet at project site outlet, include upstream DMA (Using example
schematic in Form 3-1, DMA A will include drainage from DMA C)

4 Pervious area infiltration rate (in/hr)
Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD
for WQMP

5 Maximum loss rate (in/hr)
Fm = Item 3 * Item 4
Use area-weighted Fm from DMA with outlet at project site outlet, include upstream
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C)

6 Peak Flow from DMA (cfs)
Qp =Item 2 * 0.9 * (Item 1 - Item 5)

7 Time of concentration adjustment factor for other DMA to
site discharge point
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge
point (If ratio is greater than 1.0, then use maximum value of 1.0)

DMA A n/a n/a

DMA B n/a n/a

DMA C n/a n/a

8 Pre-developed Qp at Tc for DMA A:
Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item
5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] +
[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC -
Item 5DMAC)* Item 7DMAA/3]

9 Pre-developed Qp at Tc for DMA B:
Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] +
[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC -
Item 5DMAC)* Item 7DMAB/3]

10 Pre-developed Qp at Tc for DMA C:
Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] +
[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB

- Item 5DMAB)* Item 7DMAC/2]

10 Peak runoff from pre-developed condition confluence analysis (cfs): Maximum of Item 8, 9, and 10 (including additional forms as needed)

11  Post-developed Qp at Tc for DMA A:
  Same as Item 8 for post-developed values

12  Post-developed Qp at Tc for DMA B:
 Same as Item 9 for post-developed values

13 Post-developed Qp at Tc for DMA C:
Same as Item 10 for post-developed values

14 Peak runoff from post-developed condition confluence analysis (cfs): Maximum of Item 11, 12, and 13 (including additional forms as

needed)

15 Peak runoff reduction needed to meet Hydromodification Requirement (cfs): Qp-hydro = (Item 14 * 0.95) – Item 10
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4.3 BMP Selection and Sizing
Complete the following forms for each project site DA to document that the proposed treatment
(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in the
Phase II Small MS4 Permit (WQMP Template Section 4.2). For the LID DCV, the forms are ordered according
to hierarchy of BMP selection as required by the Phase II Small MS4 Permit (see Section 5.3 in the TGD for
WQMP). The forms compute the following for on-site LID BMP:

§ Site Design Measures (Form 4.3-2)

§ Retention and Infiltration BMPs (Form 4.3-3) or

§ Biotreatment BMPs (Form 4.3-4).

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary.

The first step in the analysis, using Section 5.3.2 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3)
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data
sources, etc. used to make the determination of infeasibility.

Next, complete Form 4.3-2 to determine the feasibility of applicable Site Design BMPs, and, if their
implementation is feasible, the extent of mitigation of the DCV.

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of
combinations of LID BMPs, including all applicable Site Design BMPs to maximize on-site retention of the DCV.
If no combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of
BMP types, that maximizes on-site retention of the DCV within the minimum effective area.

If the combination of site design, retention and/or infiltration BMPs is unable to mitigate the entire DCV, then
the remainder of the volume-based performance criteria that cannot be achieved with site design, retention
and/or infiltration BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are used, then
they must be sized to provide equivalent effectiveness based on Template Section 4.3.4.

Please note that the selected BMPs may also be used as dual purpose for on-site,
hydromodification mitigation and management.
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4.3.1 Exceptions to Requirements for Bioretention Facilities
Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible,
other types of biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may be
used for the following categories of Regulated Projects:

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-
oriented commercial district (i.e., smart growth projects), and having at least 85% of the entire project site
covered by permanent structures;

2) Facilities receiving runoff solely from existing (pre-project) impervious areas; and

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain
their historic integrity.
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Form 4.3-1 Infiltration BMP Feasibility (DA 1)
Feasibility Criterion – Complete evaluation for each DA on the Project Site

1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                           Yes    No
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach)

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                   Yes  No
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):
· The location is less than 50 feet away from slopes steeper than 15 percent
· The location is less than ten feet from building foundations or an alternative setback.
· A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration

would result in significantly increased risks of geotechnical hazards.

If Yes, Provide basis: (attach)

3 Would infiltration of runoff on a Project site violate downstream water rights?                                                             Yes  No

If Yes, Provide basis: (attach)

4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate
presence of soil characteristics, which support categorization as D soils?                                                                            Yes  No

If Yes, Provide basis: (attach)

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for
soil amendments)?                                                                                                                                                                            Yes  No

If Yes, Provide basis: (attach)

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed
management strategies as defined in the WAP, or impair beneficial uses? Yes  No
See Section 3.5 of the TGD for WQMP and WAP

If Yes, Provide basis: (attach)

7 Any answer from Item 1 through Item 3 is “Yes”:                                                                                                                     Yes  No
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Selection and Evaluation of Biotreatment BMP.
If no, then proceed to Item 8 below.
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Site Design BMP.
If no, then proceed to Item 9, below.

9 All answers to Item 1 through Item 6 are “No”:
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP.
Proceed to Form 4.3-2, Site Design BMPs.

4.3.2 Site Design  BMP
Section E.12.e. of the Small Phase II MS4 Permit emphasizes the use of LID preventative measures; and the
use of Site Design Measures reduces the portion of the DCV that must be addressed in downstream BMPs.
Therefore, all applicable Site Design Measures shall be provided except where they are mutually exclusive
with each other, or with other BMPs. Mutual exclusivity may result from overlapping BMP footprints such that



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP)

4-17

either would be potentially feasible by itself, but both could not be implemented. Please note that while there
are no numeric standards regarding the use of Site Design BMPs. If a project cannot feasibly meet BMP sizing
requirements or cannot fully address hydromodification, feasibility of all applicable Site Design BMPs must be
part of demonstrating that the BMP system has been designed to retain the maximum feasible portion of the
DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from implementing site
design BMP. Refer to Section 5.4 in the TGD for more detailed guidance.

Form 4.3-2  Site Design BMPs (DA 1)
1 Implementation of Impervious Area Dispersion BMP (i.e.
routing runoff from impervious to pervious areas), excluding
impervious areas planned for routing to on-lot infiltration
BMP:  Yes    No If yes, complete Items 2-5; If no,
proceed to Item 6

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

2 Total impervious area draining to pervious area (ft2)

3 Ratio of pervious area receiving runoff to impervious area

4 Retention volume achieved from impervious area
dispersion (ft3) V = Item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

5 Sum of retention volume achieved from impervious area dispersion (ft3):      Vretention =Sum of Item 4 for all BMPs

6 Implementation of Localized On-lot Infiltration BMPs (e.g.
on-lot rain gardens):  Yes    No  If yes, complete Items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

7 Ponding surface area (ft2)

8 Ponding depth (ft) (min. 0.5 ft.)

9 Surface area of amended soil/gravel (ft2)

10 Average depth of amended soil/gravel (ft) (min. 1 ft.)

11 Average porosity of amended soil/gravel

12 Retention volume achieved from on-lot infiltration (ft3)
Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

13 Runoff volume retention from on-lot infiltration (ft3): Vretention =Sum of Item 12 for all BMPs
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Form 4.3-2 cont. Site Design BMPs (DA 1)

14 Implementation of Street Trees:   Yes      No
If yes, complete Items 14-18.  If no, proceed to Item 19

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

15 Number of Street Trees

16 Average canopy cover over impervious area (ft2)

17 Runoff volume retention from street trees (ft3)
Vretention = Item 15 * Item 16 * (0.05/12) assume runoff retention of
0.05 inches

18 Runoff volume retention from street tree BMPs (ft3):       Vretention = Sum of Item 17 for all BMPs

19 Total Retention Volume from Site Design BMPs:  0 Sum of Items 5, 13 and  18
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4.3.3  Infiltration BMPs
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that
can be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured
percolation to account for potential inaccuracy associated with field measurements, declining BMP
performance over time, and compaction during construction. Appendix C of the TGD for WQMP provides
guidance on estimating an appropriate safety factor to use in Form 4.3-3.

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5 of the TGD for WQMP)

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).

4.3.3.1 Allowed Variations for Special Site Conditions

The bioretention system design parameters of this Section may be adjusted for the following special site
conditions:

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the
geotechnical expert for the project may incorporate an impervious cutoff wall between the bioretention
facility and the structure or other geotechnical hazard.

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities
located where infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas
or other structures may incorporate an impervious liner and may locate the underdrain discharge at the
bottom of the subsurface drainage/storage layer (this configuration is commonly known as a “flow-through
planter”).

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain
to a surface drain or to a subsurface storm drain are infeasible, may omit the underdrain.

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial sites
may be required to provide adequate pretreatment to address pollutants of concern unless these high-risk
areas are isolated from storm water runoff or bioretention areas with no chance of spill migration.

.
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Form 4.3-3 Infiltration LID BMP - including underground BMPs (DA 1)
1 Remaining LID DCV not met by site design BMP (ft3):  Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19

BMP Type Use columns to the right to compute runoff volume retention
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for
WQMP) -  Use additional forms for more BMPs

DA 1  DMA A
BMP Type

Infiltration Basin

DA 2  DMA
BMP Type

DA 3  DMA
BMP Type

(Use additional forms
for more BMPs)

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and

Appendix C of the TGD for WQMP for minimum requirements for
assessment methods

4.54 4.54 4.54

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 2 2 2

4 Design percolation rate (in/hr) Pdesign = Item 2 / Item 3 2.27 2.27 2.27

5 Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1 48 48 48

6 Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD

for WQMP for BMP design details

5 5 5

7 Ponding Depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 5 5 5

8 Infiltrating surface area, SABMP (ft2) the lesser of the area needed for

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for WQMP

10184 242 2885

9 Amended soil depth, dmedia (ft) Only included in certain BMP types,

see  Table 5-4 in the TGD for WQMP for reference to BMP design details

0 0 0

10 Amended soil porosity 0 0 0

11 Gravel depth, dmedia (ft) Only included in certain BMP types,  see

Table 5-4 of the TGD for WQMP for BMP design details

0 0 0

12 Gravel porosity 0 0 0

13 Duration of storm as basin is filling (hrs)  Typical ~ 3hrs 3 3 3

14 Above Ground Retention Volume (ft3) Vretention = Item 8 * [Item7 +

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))]

23,143 3119 7416

15 Underground Retention Volume (ft3) Volume determined using

manufacturer’s specifications and calculations

0 0 0

16 Total Retention Volume from LID Infiltration BMPs:  DA 1,2,3 = 33,678 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

17  Fraction of DCV achieved with infiltration BMP: 100% Retention% = Item 16 / Form 4.2-1 Item 7

18 Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   No
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that

the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP)
for the applicable category of development and repeat all above calculations.
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4.3.4 Biotreatment BMP
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and
infiltration. A key consideration when using biotreatment BMP is the effectiveness of the proposed BMP in
addressing the pollutants of concern for the project (see Table 5-5 of the TGD for WQMP).

Use Form 4.3-4 to summarize the potential for volume based and/or flow based biotreatment options to
biotreat the remaining unmet LID DCV.  Biotreatment computations are included as follows:

· Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention
w/underdrains);

· Use Form 4.3-6 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed
wetlands);

· Use Form 4.3-7 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales)

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1)
1 Remaining LID DCV not met by site design , or
infiltration, BMP for potential biotreatment (ft3):  0
Form 4.2-1 Item 7 - Form 4.3-2 Item 19 – Form 4.3-3 Item 16

List pollutants of concern Copy from Form 2.3-1.

2 Biotreatment BMP Selected
(Select biotreatment BMP(s)
necessary to ensure all pollutants of
concern are addressed through Unit
Operations and Processes, described
in Table 5-5 of the TGD for WQMP)

Volume-based biotreatment
Use Forms 4.3-5 and 4.3-6 to compute treated volume

Flow-based biotreatment
Use Form 4.3-7 to compute treated flow

 Bioretention with underdrain
 Planter box with underdrain
 Constructed wetlands
Wet extended detention
 Dry extended detention

 Vegetated swale
Vegetated filter strip
 Proprietary biotreatment

3 Volume biotreated in volume based
biotreatment BMP (ft3): Form 4.3-
5 Item 15 + Form 4.3-6 Item 13

4 Compute remaining LID DCV with
implementation of volume based biotreatment
BMP (ft3): Item 1 – Item 3

5 Remaining fraction of LID DCV for
sizing flow based biotreatment BMP:
     % Item 4  / Item 1

6 Flow-based biotreatment BMP capacity provided (cfs): Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1)

7 Metrics for MEP determination:
· Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the

TGD for WQMP for the proposed category of development: If maximized on-site retention BMPs is feasible for partial capture,
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.
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Form 4.3-5 Volume Based Biotreatment (DA 1) –
Bioretention and Planter Boxes with Underdrains

Biotreatment BMP Type
(Bioretention w/underdrain, planter box w/underdrain, other
comparable BMP)

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

1 Pollutants addressed with BMP List all pollutant of concern that

will be effectively reduced through specific Unit Operations and
Processes described in Table 5-5 of the TGD for WQMP

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) Pdesign = Item 2 /

Item 3

5 Ponded water drawdown time (hr) Copy Item 6 from Form 4.2-1

6 Maximum ponding depth (ft)  see Table 5-6 of the TGD for WQMP

for reference to BMP design details

7 Ponding Depth (ft) dBMP = Minimum of (1/12 * Item 4 * Item 5) or

Item 6

8 Amended soil surface area (ft2)

9 Amended soil depth (ft)  see Table 5-6 of the TGD for WQMP for

reference to BMP design details

10 Amended soil porosity, n

11 Gravel depth (ft)  see Table 5-6 of the TGD for WQMP for reference

to BMP design details

12 Gravel porosity, n

13  Duration of storm as basin is filling (hrs)  Typical ~ 3hrs

14 Biotreated Volume (ft3) Vbiotreated = Item 8 * [(Item 7/2) + (Item 9

* Item 10) +(Item 11 * Item 12) + (Item 13 * (Item 4 / 12))]

15 Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:
Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-6 Volume Based Biotreatment (DA 1) –
Constructed Wetlands and Extended Detention

Biotreatment BMP Type
Constructed wetlands, extended wet detention, extended dry detention,
or other comparable proprietary BMP. If BMP includes multiple modules
(E.g. forebay and main basin), provide separate estimates for storage
and pollutants treated in each module.

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
 for more BMPs)

Forebay Basin Forebay Basin

1 Pollutants addressed with BMP forebay and basin
List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in Table 5-5 of the TGD
for WQMP

2 Bottom width (ft)

3 Bottom length (ft)

4 Bottom area (ft2) Abottom = Item 2 * Item 3

5 Side slope (ft/ft)

6 Depth of storage (ft)

7 Water surface area (ft2)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))

8 Storage volume (ft3) For BMP with a forebay, ensure fraction of

total storage is within ranges specified in BMP specific fact sheets, see
Table 5-6 of the TGD for WQMP for reference to BMP design details
V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]

9 Drawdown Time (hrs)  Copy Item 6 from Form 2.1

10 Outflow rate (cfs) QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600)

11 Duration of design storm event (hrs)

12 Biotreated Volume (ft3)
Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)

13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :
(Sum of Item 12 for all BMP included in plan)
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Form 4.3-7 Flow Based Biotreatment (DA 1)

Biotreatment BMP Type
Vegetated swale, vegetated filter strip, or other comparable proprietary
BMP

DA      DMA
BMP Type

DA      DMA
BMP Type

DA      DMA
BMP Type

(Use additional forms
for more BMPs)

1 Pollutants addressed with BMP
List all pollutant of concern that will be effectively reduced through
specific Unit Operations and Processes described in TGD Table 5-5

2 Flow depth for water quality treatment (ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

3 Bed slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

4 Manning's roughness coefficient

5 Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5)

6 Side Slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

7 Cross sectional area (ft2)
A = (Item 5 * Item 2) + (Item 6 * Item 2^2)

8 Water quality flow velocity (ft/sec)
V =  Form 4.3-5 Item 6 / Item 7

9 Hydraulic residence time (min)
Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10 Length of flow based BMP (ft)
L = Item 8 * Item 9 * 60

11 Water surface area at water quality flow depth (ft2)
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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4.3.5 Conformance Summary
Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration,
and/or biotreatment BMP. The bottom line of the form is used to describe the basis for infeasibility
determination for on-site LID BMP to achieve full LID DCV, and provides methods for computing remaining
volume to be addressed in an alternative compliance plan. If the project has more than one outlet, then
complete additional versions of this form for each outlet.

Form 4.3-8 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1 Total LID DCV for the Project DA-1 (ft3): 4108 Copy Item 7 in Form 4.2-1

2 On-site retention with site design BMP (ft3): 0 Copy Item18 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 23,143  Copy Item 16 in Form 4.3-3

4 On-site biotreatment with volume based biotreatment BMP (ft3): 0   Copy Item 3 in Form 4.3-4

5 Flow capacity provided by flow based biotreatment BMP (cfs): 0  Copy Item 6 in Form 4.3-4

6 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:
· Full retention of LID DCV with site design  or infiltration BMP:   Yes   No

If yes, sum of Items 2, 3, and 4 is greater than Item 1
· Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that

address all pollutants of concern for the remaining LID DCV:  Yes  No
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 Item 6 and Items 2, 3 and 4 are maximized

§ On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides biotreatment
for all pollutants of concern for full LID DCV:  Yes   No
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

7 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative
compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

· Combination of Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so,
apply water quality credits and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 -
Form 2.4-1 Item 2)%

· Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:
1) Equal or greater amount of runoff infiltrated or evapotranspired;
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;
4) Equal or greater accessibility and ease of inspection and maintenance.



Form 4.3-8 Conformance Summary and Alternative
Compliance Volume Estimate (DA 2)

1 Total LID DCV for the Project DA-2 (ft3): 1208 Copy Item 7 in Form 4.2-1

2 On-site retention with site design BMP (ft3): 0 Copy Item18 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 3119  Copy Item 16 in Form 4.3-3

4 On-site biotreatment with volume based biotreatment BMP (ft3): 0   Copy Item 3 in Form 4.3-4

5 Flow capacity provided by flow based biotreatment BMP (cfs): 0  Copy Item 6 in Form 4.3-4

6 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

· Full retention of LID DCV with site design  or infiltration BMP:   Yes   No
If yes, sum of Items 2, 3, and 4 is greater than Item 1

· Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV:  Yes  No
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 Item 6 and Items 2, 3 and 4 are maximized

§ On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides biotreatment
for all pollutants of concern for full LID DCV:  Yes   No
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

7 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative
compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

· Combination of Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so,
apply water quality credits and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 -
Form 2.4-1 Item 2)%

· Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:
1) Equal or greater amount of runoff infiltrated or evapotranspired;
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;
4) Equal or greater accessibility and ease of inspection and maintenance.



Form 4.3-8 Conformance Summary and Alternative
Compliance Volume Estimate (DA 3)

1 Total LID DCV for the Project DA-3 (ft3): 2956 Copy Item 7 in Form 4.2-1

2 On-site retention with site design BMP (ft3): 0 Copy Item18 in Form 4.3-2

3 On-site retention with LID infiltration BMP (ft3): 7416.5  Copy Item 16 in Form 4.3-3

4 On-site biotreatment with volume based biotreatment BMP (ft3): 0   Copy Item 3 in Form 4.3-4

5 Flow capacity provided by flow based biotreatment BMP (cfs): 0  Copy Item 6 in Form 4.3-4

6 LID BMP performance criteria are achieved if answer to any of the following is “Yes”:

· Full retention of LID DCV with site design  or infiltration BMP:   Yes   No
If yes, sum of Items 2, 3, and 4 is greater than Item 1

· Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that
address all pollutants of concern for the remaining LID DCV:  Yes  No
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form
4.3--5 Item 6 and Items 2, 3 and 4 are maximized

§ On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides biotreatment
for all pollutants of concern for full LID DCV:  Yes   No
If yes, Form 4.3-1 Items 7 and 8 were both checked yes

7 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative
compliance plan. Check box that describes the scenario which caused the need for alternative compliance:

· Combination of Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so,
apply water quality credits and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 -
Form 2.4-1 Item 2)%

· Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the
following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent
effectiveness are demonstrated:
1) Equal or greater amount of runoff infiltrated or evapotranspired;
2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;
3) Equal or greater protection against shock loadings and spills;
4) Equal or greater accessibility and ease of inspection and maintenance.
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4.3.6 Hydromodification Control BMP
Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are implemented,
needed to address hydromodification, and the increase in time of concentration and decrease in peak runoff
necessary to meet targets for protection of waterbodies with a potential hydromodification. Describe the
proposed hydromodification treatment control BMP.   Section 5.6 of the TGD for WQMP provides additional
details on selection and evaluation of hydromodification control BMP.

Form 4.3-9 Hydromodification Control BMPs (DA 1)
1 Volume reduction needed for
hydromodification performance criteria (ft3):    -
26468
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1

2 On-site retention with site design and infiltration, BMP (ft3): 33,678.5 Sum of

Form 4.3-8 Items 2, 3, and 4.  Evaluate option to increase implementation of on-site
retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward achieving
hydromodification  volume reduction

3 Remaining volume for
hydromodification volume capture
(ft3): 0 Item 1 – Item 2

4 Volume capture provided by incorporating additional on-site BMPs (ft3): 0

5 Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No
If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:

· Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site
BMP

· Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope and
increasing cross-sectional area and roughness for proposed on-site conveyance facilities

6 Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No
If yes, hydromodification performance criteria is achieved. If no, select one or more mitigation options below:

· Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site
retention BMPs
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4.4 Alternative Compliance Plan (if applicable)
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, or biotreat the DCV
via on-site LID practices. A project proponent must develop an alternative compliance plan to address the
remainder of the LID DCV. Depending on project type some projects may qualify for water quality credits that
can be applied to reduce the DCV that must be treated prior to development of an alternative compliance plan
(see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on how to apply water quality
credits when computing the DCV that must be met through alternative compliance.

Alternative Designs — Facilities, or a combination of facilities, of a different design than in Permit Section
E.12.e.(ii)(f) may be permitted if all of the following measures of equivalent effectiveness are demonstrated:

1) Equal or greater amount of runoff infiltrated or evapotranspired;

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;

3) Equal or greater protection against shock loadings and spills;

4) Equal or greater accessibility and ease of inspection and maintenance.

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan Regional
Water Board Executive Officer (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility
for Post Construction BMP

All BMPs included as part of the project WQMP are required to be maintained through regular scheduled
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP).
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and a Maintenance
Agreement. The Maintenance Agreement must also be attached to the WQMP.

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

BMP Reponsible Party(s)
Inspection/ Maintenance

Activities Required
Minimum Frequency

of Activities

SD-10 Owner Management Ongoing care and maintenance Continual

SD-12 Owner Management Ongoing Care and maintenance. Continual

SD-13 Owner Management Maintain inlet signs Continual

SD-32 Owner Management Inspect Trash Storage Continual

Infiltratio
n BMP

Owner Management Maintain per CASQA BMP handbook Biannually

Note that at time of Project construction completion, the Maintenance Agreement must
be completed, signed, notarized and submitted to the County Stormwater Department
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Section 6 WQMP Attachments

6.1. Site Plan and Drainage Plan
Include a site plan and drainage plan sheet set containing the following minimum information:

6.2 Electronic Data Submittal
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as
described in their Local Implementation Plan), this section will describe the contents (e.g., layering,
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and
accurately.

6.3 Post Construction
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP.

6.4 Other Supporting Documentation
§ BMP Educational Materials
§ Activity Restriction – C,C&R’s & Lease Agreements

§ Project location

§ Site boundary

§ Land uses and land covers, as applicable

§ Suitability/feasibility constraints

§ Structural Source Control BMP locations

§ Site Design Hydrologic Source Control BMP locations

§ LID BMP details

§ Drainage delineations and flow information

§ Drainage connections
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0472E10.RES
 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1501

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * APN 0472-131-03, 04, 08, 10, 13, 16, 17 & 0472-141-16                    *
 * Existing Condition                                                       *
 * 10 Year Storm Event                                                      *
  **************************************************************************

   FILE NAME: 0472E.DAT
   TIME/DATE OF STUDY: 22:02 08/26/2019
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =   10.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.6140

   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************

Page 1



0472E10.RES
   FLOW PROCESS FROM NODE      0.00 TO NODE      0.50 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   700.00
   ELEVATION DATA: UPSTREAM(FEET) =   2809.40  DOWNSTREAM(FEET) =   2743.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.555
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.945
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        2.00      0.43     1.000    76   11.56
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      2.73
   TOTAL AREA(ACRES) =      2.00   PEAK FLOW RATE(CFS) =      2.73

 ****************************************************************************
   FLOW PROCESS FROM NODE      0.50 TO NODE      1.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2745.00  DOWNSTREAM(FEET) =   2743.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   254.00   CHANNEL SLOPE =  0.0079
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   5.00
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.73
   FLOW VELOCITY(FEET/SEC.) =   2.52   FLOW DEPTH(FEET) =   0.74
   TRAVEL TIME(MIN.) =   1.68   Tc(MIN.) =   13.24
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      1.00 =     954.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      1.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   13.24
   RAINFALL INTENSITY(INCH/HR) =   1.77
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       2.00
   TOTAL STREAM AREA(ACRES) =       2.00
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.73

 ****************************************************************************
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   FLOW PROCESS FROM NODE      0.00 TO NODE      1.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   651.00
   ELEVATION DATA: UPSTREAM(FEET) =   2809.40  DOWNSTREAM(FEET) =   2743.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   11.063
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.005
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        2.80      0.43     1.000    76   11.06
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      3.98
   TOTAL AREA(ACRES) =      2.80   PEAK FLOW RATE(CFS) =      3.98

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      1.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.06
   RAINFALL INTENSITY(INCH/HR) =   2.01
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       2.80
   TOTAL STREAM AREA(ACRES) =       2.80
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       3.98

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        2.73   13.24    1.768  0.43( 0.43) 1.00       2.0       0.00
       2        3.98   11.06    2.005  0.43( 0.43) 1.00       2.8       0.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        6.67   11.06    2.005  0.43( 0.43) 1.00       4.5       0.00
       2        6.12   13.24    1.768  0.43( 0.43) 1.00       4.8       0.00
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   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       6.67    Tc(MIN.) =    11.06
   EFFECTIVE AREA(ACRES) =       4.47   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        4.8
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      1.00 =     954.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      1.00 TO NODE      4.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2743.00  DOWNSTREAM(FEET) =   2740.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   160.00   CHANNEL SLOPE =  0.0188
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   5.00
   CHANNEL FLOW THRU SUBAREA(CFS) =       6.67
   FLOW VELOCITY(FEET/SEC.) =   4.36   FLOW DEPTH(FEET) =   0.87
   TRAVEL TIME(MIN.) =   0.61   Tc(MIN.) =   11.67
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      4.00 =    1114.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.67
   RAINFALL INTENSITY(INCH/HR) =   1.93
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.47
   TOTAL STREAM AREA(ACRES) =       4.80
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       6.67

 ****************************************************************************
   FLOW PROCESS FROM NODE      2.00 TO NODE      3.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   700.00
   ELEVATION DATA: UPSTREAM(FEET) =   2802.00  DOWNSTREAM(FEET) =   2765.70

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   13.039
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.787
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
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   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        5.90      0.43     1.000    76   13.04
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      7.23
   TOTAL AREA(ACRES) =      5.90   PEAK FLOW RATE(CFS) =      7.23

 ****************************************************************************
   FLOW PROCESS FROM NODE      3.00 TO NODE      4.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2765.70  DOWNSTREAM(FEET) =   2740.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   400.00   CHANNEL SLOPE =  0.0642
   CHANNEL BASE(FEET) =   25.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   2.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.614
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        2.20      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       8.41
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   3.27
   AVERAGE FLOW DEPTH(FEET) =   0.10   TRAVEL TIME(MIN.) =   2.04
   Tc(MIN.) =   15.08
   SUBAREA AREA(ACRES) =     2.20       SUBAREA RUNOFF(CFS) =    2.35
   EFFECTIVE AREA(ACRES) =      8.10     AREA-AVERAGED Fm(INCH/HR) =   0.43
   AREA-AVERAGED Fp(INCH/HR) =   0.43  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        8.1         PEAK FLOW RATE(CFS) =       8.66

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =   3.31
   LONGEST FLOWPATH FROM NODE      2.00 TO NODE      4.00 =    1100.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      4.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   15.08
   RAINFALL INTENSITY(INCH/HR) =   1.61
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       8.10
   TOTAL STREAM AREA(ACRES) =       8.10

Page 5



0472E10.RES
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       8.66

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        6.67   11.67    1.931  0.43( 0.43) 1.00       4.5       0.00
       1        6.12   13.87    1.712  0.43( 0.43) 1.00       4.8       0.00
       2        8.66   15.08    1.614  0.43( 0.43) 1.00       8.1       2.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       15.16   11.67    1.931  0.43( 0.43) 1.00      10.7       0.00
       2       14.74   13.87    1.712  0.43( 0.43) 1.00      12.2       0.00
       3       14.32   15.08    1.614  0.43( 0.43) 1.00      12.9       2.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      15.16    Tc(MIN.) =    11.67
   EFFECTIVE AREA(ACRES) =      10.74   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =       12.9
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      4.00 =    1114.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      4.00 TO NODE      8.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2740.00  DOWNSTREAM(FEET) =   2723.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   305.00   CHANNEL SLOPE =  0.0557
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   5.00
   CHANNEL FLOW THRU SUBAREA(CFS) =      15.16
   FLOW VELOCITY(FEET/SEC.) =   8.03   FLOW DEPTH(FEET) =   0.97
   TRAVEL TIME(MIN.) =   0.63   Tc(MIN.) =   12.31
   LONGEST FLOWPATH FROM NODE      0.00 TO NODE      8.00 =    1419.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   12.31
   RAINFALL INTENSITY(INCH/HR) =   1.86
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
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   EFFECTIVE STREAM AREA(ACRES) =      10.74
   TOTAL STREAM AREA(ACRES) =      12.90
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      15.16

 ****************************************************************************
   FLOW PROCESS FROM NODE      5.00 TO NODE      6.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   700.00
   ELEVATION DATA: UPSTREAM(FEET) =   2812.00  DOWNSTREAM(FEET) =   2772.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.788
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.812
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        3.90      0.43     1.000    76   12.79
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      4.86
   TOTAL AREA(ACRES) =      3.90   PEAK FLOW RATE(CFS) =      4.86

 ****************************************************************************
   FLOW PROCESS FROM NODE      6.00 TO NODE      7.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2772.00  DOWNSTREAM(FEET) =   2741.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   540.00   CHANNEL SLOPE =  0.0574
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   3.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.696
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        7.80      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       9.33
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.10
   AVERAGE FLOW DEPTH(FEET) =   0.60   TRAVEL TIME(MIN.) =   1.27
   Tc(MIN.) =   14.05
   SUBAREA AREA(ACRES) =     7.80       SUBAREA RUNOFF(CFS) =    8.91
   EFFECTIVE AREA(ACRES) =     11.70     AREA-AVERAGED Fm(INCH/HR) =   0.43
   AREA-AVERAGED Fp(INCH/HR) =   0.43  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =       11.7         PEAK FLOW RATE(CFS) =      13.37
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   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.71   FLOW VELOCITY(FEET/SEC.) =   7.84
   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      7.00 =    1240.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      7.00 TO NODE      8.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2741.00  DOWNSTREAM(FEET) =   2723.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   280.00   CHANNEL SLOPE =  0.0643
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   3.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.650
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        2.40      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      14.69
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.36
   AVERAGE FLOW DEPTH(FEET) =   0.72   TRAVEL TIME(MIN.) =   0.56
   Tc(MIN.) =   14.61
   SUBAREA AREA(ACRES) =     2.40       SUBAREA RUNOFF(CFS) =    2.64
   EFFECTIVE AREA(ACRES) =     14.10     AREA-AVERAGED Fm(INCH/HR) =   0.43
   AREA-AVERAGED Fp(INCH/HR) =   0.43  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =       14.1         PEAK FLOW RATE(CFS) =      15.54

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.74   FLOW VELOCITY(FEET/SEC.) =   8.52
   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      8.00 =    1520.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   14.61
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.650
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        1.25      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    1.25      SUBAREA RUNOFF(CFS) =    1.38
   EFFECTIVE AREA(ACRES) =     15.35   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =       15.4       PEAK FLOW RATE(CFS) =      16.91
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 ****************************************************************************
   FLOW PROCESS FROM NODE      8.00 TO NODE      8.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   14.61
   RAINFALL INTENSITY(INCH/HR) =   1.65
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =      15.35
   TOTAL STREAM AREA(ACRES) =      15.35
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      16.91

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       15.16   12.31    1.861  0.43( 0.43) 1.00      10.7       0.00
       1       14.74   14.50    1.659  0.43( 0.43) 1.00      12.2       0.00
       1       14.32   15.72    1.568  0.43( 0.43) 1.00      12.9       2.00
       2       16.91   14.61    1.650  0.43( 0.43) 1.00      15.4       5.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       31.86   12.31    1.861  0.43( 0.43) 1.00      23.7       0.00
       2       31.64   14.50    1.659  0.43( 0.43) 1.00      27.5       0.00
       3       31.61   14.61    1.650  0.43( 0.43) 1.00      27.7       5.00
       4       30.09   15.72    1.568  0.43( 0.43) 1.00      28.2       2.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      31.86    Tc(MIN.) =    12.31
   EFFECTIVE AREA(ACRES) =      23.67   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =       28.2
   LONGEST FLOWPATH FROM NODE      5.00 TO NODE      8.00 =    1520.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       28.2  TC(MIN.) =     12.31
   EFFECTIVE AREA(ACRES) =     23.67  AREA-AVERAGED Fm(INCH/HR)=  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap = 1.000
   PEAK FLOW RATE(CFS)   =      31.86

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
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       1       31.86   12.31    1.861  0.43( 0.43) 1.00      23.7       0.00
       2       31.64   14.50    1.659  0.43( 0.43) 1.00      27.5       0.00
       3       31.61   14.61    1.650  0.43( 0.43) 1.00      27.7       5.00
       4       30.09   15.72    1.568  0.43( 0.43) 1.00      28.2       2.00
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

�

Page 10



RE10.RES
 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
           (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
          (c) Copyright 1983-2011 Advanced Engineering Software (aes)
              Ver. 18.0  Release Date: 07/01/2011  License ID 1501

                            Analysis prepared by:

  ************************** DESCRIPTION OF STUDY **************************
 * APN 0472-131-03, 04, 08, 10, 13, 16, 17 & 0472-141-16                    *
 * Developed Condition                                                      *
 * 10 Year Storm Event                                                      *
  **************************************************************************

   FILE NAME: RE.DAT
   TIME/DATE OF STUDY: 21:59 08/26/2019
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =   10.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
   *USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

   SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.7000
   USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.6140

   *ANTECEDENT MOISTURE CONDITION (AMC) I ASSUMED FOR RATIONAL METHOD*

   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n)
 ===  =====  =========  =================  ======  ===== ====== ===== =======
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.00 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
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   FLOW PROCESS FROM NODE     10.00 TO NODE     11.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   704.00
   ELEVATION DATA: UPSTREAM(FEET) =   2788.60  DOWNSTREAM(FEET) =   2746.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.671
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.823
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.81      0.43     1.000    76   12.67
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.02
   TOTAL AREA(ACRES) =      0.81   PEAK FLOW RATE(CFS) =      1.02

 ****************************************************************************
   FLOW PROCESS FROM NODE     11.00 TO NODE     14.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2746.00  DOWNSTREAM(FEET) =   2744.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   140.00   CHANNEL SLOPE =  0.0143
   CHANNEL FLOW THRU SUBAREA(CFS) =       1.02
   FLOW VELOCITY(FEET/SEC) =   1.80 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   1.30   Tc(MIN.) =   13.97
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     14.00 =     844.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.97
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.703
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.25      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA AREA(ACRES) =    0.25      SUBAREA RUNOFF(CFS) =    0.29
   EFFECTIVE AREA(ACRES) =      1.06   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  1.00
   TOTAL AREA(ACRES) =        1.1       PEAK FLOW RATE(CFS) =       1.22
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 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   13.97
   RAINFALL INTENSITY(INCH/HR) =   1.70
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       1.06
   TOTAL STREAM AREA(ACRES) =       1.06
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.22

 ****************************************************************************
   FLOW PROCESS FROM NODE     12.00 TO NODE     13.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   504.00
   ELEVATION DATA: UPSTREAM(FEET) =   2788.00  DOWNSTREAM(FEET) =   2769.12

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.202
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.872
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        4.56      0.43     1.000    76   12.20
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      5.94
   TOTAL AREA(ACRES) =      4.56   PEAK FLOW RATE(CFS) =      5.94

 ****************************************************************************
   FLOW PROCESS FROM NODE     13.00 TO NODE     14.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2769.12  DOWNSTREAM(FEET) =   2744.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   275.00   CHANNEL SLOPE =  0.0913
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   4.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.810
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
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   "DESERT BRUSH"   (15.0%)   C        0.18      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       6.05
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.56
   AVERAGE FLOW DEPTH(FEET) =   0.43   TRAVEL TIME(MIN.) =   0.61
   Tc(MIN.) =   12.81
   SUBAREA AREA(ACRES) =     0.18       SUBAREA RUNOFF(CFS) =    0.22
   EFFECTIVE AREA(ACRES) =      4.74     AREA-AVERAGED Fm(INCH/HR) =   0.43
   AREA-AVERAGED Fp(INCH/HR) =   0.43  AREA-AVERAGED Ap =   1.00
   TOTAL AREA(ACRES) =        4.7         PEAK FLOW RATE(CFS) =       5.94
   NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.42   FLOW VELOCITY(FEET/SEC.) =   7.57
   LONGEST FLOWPATH FROM NODE     12.00 TO NODE     14.00 =     779.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     14.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   12.81
   RAINFALL INTENSITY(INCH/HR) =   1.81
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       4.74
   TOTAL STREAM AREA(ACRES) =       4.74
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       5.94

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        1.22   13.97    1.703  0.43( 0.43) 1.00       1.1      10.00
       2        5.94   12.81    1.810  0.43( 0.43) 1.00       4.7      12.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        7.15   12.81    1.810  0.43( 0.43) 1.00       5.7      12.00
       2        6.70   13.97    1.703  0.43( 0.43) 1.00       5.8      10.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =       7.15    Tc(MIN.) =    12.81
   EFFECTIVE AREA(ACRES) =       5.71   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  1.00
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   TOTAL AREA(ACRES) =        5.8
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     14.00 =     844.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     14.00 TO NODE     23.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2744.00  DOWNSTREAM(FEET) =   2740.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   259.00   CHANNEL SLOPE =  0.0154
   CHANNEL FLOW THRU SUBAREA(CFS) =       7.15
   FLOW VELOCITY(FEET/SEC) =   2.86 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   1.51   Tc(MIN.) =   14.32
   LONGEST FLOWPATH FROM NODE     10.00 TO NODE     23.00 =    1103.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   14.32
   RAINFALL INTENSITY(INCH/HR) =   1.67
   AREA-AVERAGED Fm(INCH/HR) =  0.43
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       5.71
   TOTAL STREAM AREA(ACRES) =       5.80
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       7.15

 ****************************************************************************
   FLOW PROCESS FROM NODE     20.00 TO NODE     21.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   762.00
   ELEVATION DATA: UPSTREAM(FEET) =   2802.00  DOWNSTREAM(FEET) =   2769.80

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    8.137
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.486
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C        1.40      0.81     0.100    50    8.14
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        3.19      0.43     1.000    76   14.05
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.44
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.725
   SUBAREA RUNOFF(CFS) =      8.95
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   TOTAL AREA(ACRES) =      4.59   PEAK FLOW RATE(CFS) =      8.95

 ****************************************************************************
   FLOW PROCESS FROM NODE     21.00 TO NODE     22.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2769.80  DOWNSTREAM(FEET) =   2737.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   260.00   CHANNEL SLOPE =  0.1262
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   5.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.397
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        1.92      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      10.65
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.93
   AVERAGE FLOW DEPTH(FEET) =   0.52   TRAVEL TIME(MIN.) =   0.44
   Tc(MIN.) =    8.57
   SUBAREA AREA(ACRES) =     1.92       SUBAREA RUNOFF(CFS) =    3.41
   EFFECTIVE AREA(ACRES) =      6.51     AREA-AVERAGED Fm(INCH/HR) =   0.35
   AREA-AVERAGED Fp(INCH/HR) =   0.44  AREA-AVERAGED Ap =   0.81
   TOTAL AREA(ACRES) =        6.5         PEAK FLOW RATE(CFS) =      11.98

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.55   FLOW VELOCITY(FEET/SEC.) =  10.26
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     22.00 =    1022.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     22.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =    8.57
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.397
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.19      0.81     0.100    50
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.81
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    0.19      SUBAREA RUNOFF(CFS) =    0.40
   EFFECTIVE AREA(ACRES) =      6.70   AREA-AVERAGED Fm(INCH/HR) =  0.34
   AREA-AVERAGED Fp(INCH/HR) =  0.44  AREA-AVERAGED Ap =  0.79
   TOTAL AREA(ACRES) =        6.7       PEAK FLOW RATE(CFS) =      12.38

 ****************************************************************************
   FLOW PROCESS FROM NODE     22.00 TO NODE     23.00 IS CODE =  52
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 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2740.01  DOWNSTREAM(FEET) =   2740.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   130.00   CHANNEL SLOPE =  0.0001
   NOTE: CHANNEL SLOPE OF .001 WAS ASSUMED IN VELOCITY ESTIMATION
   CHANNEL FLOW THRU SUBAREA(CFS) =      12.38
   FLOW VELOCITY(FEET/SEC) =   0.83 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   2.60   Tc(MIN.) =   11.17
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     23.00 =    1152.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     23.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  2
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.17
   RAINFALL INTENSITY(INCH/HR) =   1.99
   AREA-AVERAGED Fm(INCH/HR) =  0.34
   AREA-AVERAGED Fp(INCH/HR) =  0.44
   AREA-AVERAGED Ap =  0.79
   EFFECTIVE STREAM AREA(ACRES) =       6.70
   TOTAL STREAM AREA(ACRES) =       6.70
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      12.38

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1        7.15   14.32    1.674  0.43( 0.43) 1.00       5.7      12.00
       1        6.70   15.50    1.583  0.43( 0.43) 1.00       5.8      10.00
       2       12.38   11.17    1.992  0.44( 0.34) 0.79       6.7      20.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  2 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       19.37   11.17    1.992  0.43( 0.38) 0.87      11.2      20.00
       2       17.14   14.32    1.674  0.43( 0.38) 0.88      12.4      12.00
       3       16.01   15.50    1.583  0.43( 0.38) 0.89      12.5      10.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      19.37    Tc(MIN.) =    11.17
   EFFECTIVE AREA(ACRES) =      11.16   AREA-AVERAGED Fm(INCH/HR) =  0.38
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  0.87
   TOTAL AREA(ACRES) =       12.5
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     23.00 =    1152.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     23.00 TO NODE     31.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2740.00  DOWNSTREAM(FEET) =   2733.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   142.00   CHANNEL SLOPE =  0.0493
   CHANNEL FLOW THRU SUBAREA(CFS) =      19.37
   FLOW VELOCITY(FEET/SEC) =   6.60 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.36   Tc(MIN.) =   11.53
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     31.00 =    1294.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     31.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.53
   RAINFALL INTENSITY(INCH/HR) =   1.95
   AREA-AVERAGED Fm(INCH/HR) =  0.38
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  0.87
   EFFECTIVE STREAM AREA(ACRES) =      11.16
   TOTAL STREAM AREA(ACRES) =      12.50
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      19.37

 ****************************************************************************
   FLOW PROCESS FROM NODE     30.00 TO NODE     31.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   400.00
   ELEVATION DATA: UPSTREAM(FEET) =   2769.80  DOWNSTREAM(FEET) =   2733.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.294
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.265
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   ( 1.0%)   C        0.73      0.40     1.000    78    9.29
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.40
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      1.23
   TOTAL AREA(ACRES) =      0.73   PEAK FLOW RATE(CFS) =      1.23

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     31.00 IS CODE =   1
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 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =    9.29
   RAINFALL INTENSITY(INCH/HR) =   2.27
   AREA-AVERAGED Fm(INCH/HR) =  0.40
   AREA-AVERAGED Fp(INCH/HR) =  0.40
   AREA-AVERAGED Ap =  1.00
   EFFECTIVE STREAM AREA(ACRES) =       0.73
   TOTAL STREAM AREA(ACRES) =       0.73
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.23

 ****************************************************************************
   FLOW PROCESS FROM NODE     40.00 TO NODE     41.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   238.00
   ELEVATION DATA: UPSTREAM(FEET) =   2781.00  DOWNSTREAM(FEET) =   2773.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    9.236
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.275
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.21      0.43     1.000    76    9.24
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      0.35
   TOTAL AREA(ACRES) =      0.21   PEAK FLOW RATE(CFS) =      0.35

 ****************************************************************************
   FLOW PROCESS FROM NODE     41.00 TO NODE     42.00 IS CODE =  61
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STANDARD CURB SECTION USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) = 2773.00  DOWNSTREAM ELEVATION(FEET) = 2736.69
   STREET LENGTH(FEET) =   310.00   CURB HEIGHT(INCHES) =  6.0
   STREET HALFWIDTH(FEET) = 10.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =   1.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
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     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.91
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.16
     HALFSTREET FLOOD WIDTH(FEET) =    1.87
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    5.97
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.98
   STREET FLOW TRAVEL TIME(MIN.) =   0.86   Tc(MIN.) =   10.10
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.137
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.17      0.81     0.100    50
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.53      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.44
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.781
   SUBAREA AREA(ACRES) =    0.70      SUBAREA RUNOFF(CFS) =    1.13
   EFFECTIVE AREA(ACRES) =      0.91    AREA-AVERAGED Fm(INCH/HR) =  0.36
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  0.83
   TOTAL AREA(ACRES) =        0.9        PEAK FLOW RATE(CFS) =       1.45

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   3.86
   FLOW VELOCITY(FEET/SEC.) =  5.45   DEPTH*VELOCITY(FT*FT/SEC.) =   1.11
   LONGEST FLOWPATH FROM NODE     40.00 TO NODE     42.00 =     548.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     42.00 TO NODE     43.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2736.69  DOWNSTREAM(FEET) =  2732.69
   FLOW LENGTH(FEET) =    53.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN   6.0 INCH PIPE IS   4.9 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.51
   ESTIMATED PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.45
   PIPE TRAVEL TIME(MIN.) =   0.10    Tc(MIN.) =   10.20
   LONGEST FLOWPATH FROM NODE     40.00 TO NODE     43.00 =     601.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     43.00 TO NODE     43.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   10.20
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.122
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.27      0.81     0.100    50
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.81
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   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    0.50
   EFFECTIVE AREA(ACRES) =      1.18   AREA-AVERAGED Fm(INCH/HR) =  0.30
   AREA-AVERAGED Fp(INCH/HR) =  0.45  AREA-AVERAGED Ap =  0.66
   TOTAL AREA(ACRES) =        1.2       PEAK FLOW RATE(CFS) =       1.94

 ****************************************************************************
   FLOW PROCESS FROM NODE     43.00 TO NODE     44.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2732.69  DOWNSTREAM(FEET) =  2732.00
   FLOW LENGTH(FEET) =   140.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.37
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.94
   PIPE TRAVEL TIME(MIN.) =   0.69    Tc(MIN.) =   10.90
   LONGEST FLOWPATH FROM NODE     40.00 TO NODE     44.00 =     741.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     44.00 TO NODE     44.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   10.90
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.026
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.10      0.81     0.100    50
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.81
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA AREA(ACRES) =    0.10      SUBAREA RUNOFF(CFS) =    0.18
   EFFECTIVE AREA(ACRES) =      1.28   AREA-AVERAGED Fm(INCH/HR) =  0.28
   AREA-AVERAGED Fp(INCH/HR) =  0.45  AREA-AVERAGED Ap =  0.62
   TOTAL AREA(ACRES) =        1.3       PEAK FLOW RATE(CFS) =       2.01

 ****************************************************************************
   FLOW PROCESS FROM NODE     44.00 TO NODE     44.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   10.90
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  2.026
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.32      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
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   SUBAREA AREA(ACRES) =    0.32      SUBAREA RUNOFF(CFS) =    0.46
   EFFECTIVE AREA(ACRES) =      1.60   AREA-AVERAGED Fm(INCH/HR) =  0.31
   AREA-AVERAGED Fp(INCH/HR) =  0.44  AREA-AVERAGED Ap =  0.70
   TOTAL AREA(ACRES) =        1.6       PEAK FLOW RATE(CFS) =       2.47

 ****************************************************************************
   FLOW PROCESS FROM NODE     44.00 TO NODE     31.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2736.00  DOWNSTREAM(FEET) =   2733.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    48.00   CHANNEL SLOPE =  0.0625
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.47
   FLOW VELOCITY(FEET/SEC) =   4.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.18   Tc(MIN.) =   11.08
   LONGEST FLOWPATH FROM NODE     40.00 TO NODE     31.00 =     789.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     31.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.08
   RAINFALL INTENSITY(INCH/HR) =   2.00
   AREA-AVERAGED Fm(INCH/HR) =  0.31
   AREA-AVERAGED Fp(INCH/HR) =  0.44
   AREA-AVERAGED Ap =  0.70
   EFFECTIVE STREAM AREA(ACRES) =       1.60
   TOTAL STREAM AREA(ACRES) =       1.60
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       2.47

   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       19.37   11.53    1.948  0.43( 0.38) 0.87      11.2      20.00
       1       17.14   14.69    1.644  0.43( 0.38) 0.88      12.4      12.00
       1       16.01   15.88    1.557  0.43( 0.38) 0.89      12.5      10.00
       2        1.23    9.29    2.265  0.40( 0.40) 1.00       0.7      30.00
       3        2.47   11.08    2.004  0.44( 0.31) 0.70       1.6      40.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       22.39    9.29    2.265  0.43( 0.37) 0.86      11.1      30.00
       2       22.78   11.08    2.004  0.43( 0.37) 0.86      13.0      40.00
       3       22.78   11.53    1.948  0.43( 0.37) 0.86      13.5      20.00
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       4       19.90   14.69    1.644  0.43( 0.37) 0.87      14.7      12.00
       5       18.59   15.88    1.557  0.43( 0.38) 0.87      14.8      10.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      22.78    Tc(MIN.) =    11.08
   EFFECTIVE AREA(ACRES) =      13.05   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  0.86
   TOTAL AREA(ACRES) =       14.8
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     31.00 =    1294.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     31.00 TO NODE     56.00 IS CODE =  52
 ----------------------------------------------------------------------------
   >>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2733.00  DOWNSTREAM(FEET) =   2722.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   273.00   CHANNEL SLOPE =  0.0403
   CHANNEL FLOW THRU SUBAREA(CFS) =      22.78
   FLOW VELOCITY(FEET/SEC) =   6.23 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
   TRAVEL TIME(MIN.) =   0.73   Tc(MIN.) =   11.81
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     56.00 =    1567.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     56.00 TO NODE     56.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1 ARE:
   TIME OF CONCENTRATION(MIN.) =   11.81
   RAINFALL INTENSITY(INCH/HR) =   1.92
   AREA-AVERAGED Fm(INCH/HR) =  0.37
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  0.86
   EFFECTIVE STREAM AREA(ACRES) =      13.05
   TOTAL STREAM AREA(ACRES) =      14.83
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      22.78

 ****************************************************************************
   FLOW PROCESS FROM NODE     50.00 TO NODE     51.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   700.00
   ELEVATION DATA: UPSTREAM(FEET) =   2812.00  DOWNSTREAM(FEET) =   2774.40

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =   12.947
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.796
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
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        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        3.96      0.43     1.000    76   12.95
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   SUBAREA RUNOFF(CFS) =      4.88
   TOTAL AREA(ACRES) =      3.96   PEAK FLOW RATE(CFS) =      4.88

 ****************************************************************************
   FLOW PROCESS FROM NODE     51.00 TO NODE     52.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2774.40  DOWNSTREAM(FEET) =  2754.00
   FLOW LENGTH(FEET) =   439.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.2 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.94
   ESTIMATED PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       4.88
   PIPE TRAVEL TIME(MIN.) =   0.74    Tc(MIN.) =   13.68
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     52.00 =    1139.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     52.00 TO NODE     52.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =   13.68
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.728
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.27      0.81     0.100    50
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        6.64      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.965
   SUBAREA AREA(ACRES) =    6.91      SUBAREA RUNOFF(CFS) =    8.18
   EFFECTIVE AREA(ACRES) =     10.87   AREA-AVERAGED Fm(INCH/HR) =  0.42
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  0.98
   TOTAL AREA(ACRES) =       10.9       PEAK FLOW RATE(CFS) =      12.82

 ****************************************************************************
   FLOW PROCESS FROM NODE     52.00 TO NODE     53.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2754.00  DOWNSTREAM(FEET) =   2727.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =   324.00   CHANNEL SLOPE =  0.0833
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   5.00
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   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.677
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.18      0.81     0.100    50
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.51      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.44
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.765
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      13.24
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   8.99
   AVERAGE FLOW DEPTH(FEET) =   0.64   TRAVEL TIME(MIN.) =   0.60
   Tc(MIN.) =   14.28
   SUBAREA AREA(ACRES) =     0.69       SUBAREA RUNOFF(CFS) =    0.83
   EFFECTIVE AREA(ACRES) =     11.56     AREA-AVERAGED Fm(INCH/HR) =   0.41
   AREA-AVERAGED Fp(INCH/HR) =   0.43  AREA-AVERAGED Ap =   0.96
   TOTAL AREA(ACRES) =       11.6         PEAK FLOW RATE(CFS) =      13.15

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.64   FLOW VELOCITY(FEET/SEC.) =   8.93
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     53.00 =    1463.00 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     53.00 TO NODE     56.00 IS CODE =  51
 ----------------------------------------------------------------------------
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =   2728.00  DOWNSTREAM(FEET) =   2721.00
   CHANNEL LENGTH THRU SUBAREA(FEET) =    68.00   CHANNEL SLOPE =  0.1029
   CHANNEL BASE(FEET) =    1.00   "Z" FACTOR =   2.000
   MANNING'S FACTOR = 0.025   MAXIMUM DEPTH(FEET) =   5.00
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  1.667
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        1.38      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =      13.92
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   9.82
   AVERAGE FLOW DEPTH(FEET) =   0.63   TRAVEL TIME(MIN.) =   0.12
   Tc(MIN.) =   14.40
   SUBAREA AREA(ACRES) =     1.38       SUBAREA RUNOFF(CFS) =    1.54
   EFFECTIVE AREA(ACRES) =     12.94     AREA-AVERAGED Fm(INCH/HR) =   0.41
   AREA-AVERAGED Fp(INCH/HR) =   0.43  AREA-AVERAGED Ap =   0.97
   TOTAL AREA(ACRES) =       12.9         PEAK FLOW RATE(CFS) =      14.60

   END OF SUBAREA CHANNEL FLOW HYDRAULICS:
   DEPTH(FEET) =  0.64   FLOW VELOCITY(FEET/SEC.) =   9.91
   LONGEST FLOWPATH FROM NODE     50.00 TO NODE     56.00 =    1531.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     56.00 TO NODE     56.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2 ARE:
   TIME OF CONCENTRATION(MIN.) =   14.40
   RAINFALL INTENSITY(INCH/HR) =   1.67
   AREA-AVERAGED Fm(INCH/HR) =  0.41
   AREA-AVERAGED Fp(INCH/HR) =  0.43
   AREA-AVERAGED Ap =  0.97
   EFFECTIVE STREAM AREA(ACRES) =      12.94
   TOTAL STREAM AREA(ACRES) =      12.94
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      14.60

 ****************************************************************************
   FLOW PROCESS FROM NODE     53.00 TO NODE     54.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   172.00
   ELEVATION DATA: UPSTREAM(FEET) =   2739.00  DOWNSTREAM(FEET) =   2723.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  3.496
   SUBAREA Tc AND LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
   COMMERCIAL                 C        0.06      0.81     0.100    50    5.00
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.31      0.43     1.000    76    6.62
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.43
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.854
   SUBAREA RUNOFF(CFS) =      1.04
   TOTAL AREA(ACRES) =      0.37   PEAK FLOW RATE(CFS) =      1.04

 ****************************************************************************
   FLOW PROCESS FROM NODE     54.00 TO NODE     55.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2723.00  DOWNSTREAM(FEET) =  2722.50
   FLOW LENGTH(FEET) =    53.00   MANNING'S N =  0.013
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   5.5 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.71
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.04
   PIPE TRAVEL TIME(MIN.) =   0.24    Tc(MIN.) =    5.24
   LONGEST FLOWPATH FROM NODE     53.00 TO NODE     55.00 =     225.00 FEET.
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 ****************************************************************************
   FLOW PROCESS FROM NODE     55.00 TO NODE     55.00 IS CODE =  81
 ----------------------------------------------------------------------------
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
 ============================================================================
   MAINLINE Tc(MIN.) =    5.24
   *  10 YEAR RAINFALL INTENSITY(INCH/HR) =  3.384
   SUBAREA LOSS RATE DATA(AMC  I ):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   COMMERCIAL                 C        0.03      0.81     0.100    50
   NATURAL DESERT COVER
   "DESERT BRUSH"   (15.0%)   C        0.02      0.43     1.000    76
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.48
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.460
   SUBAREA AREA(ACRES) =    0.05      SUBAREA RUNOFF(CFS) =    0.14
   EFFECTIVE AREA(ACRES) =      0.42   AREA-AVERAGED Fm(INCH/HR) =  0.35
   AREA-AVERAGED Fp(INCH/HR) =  0.44  AREA-AVERAGED Ap =  0.81
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.15

 ****************************************************************************
   FLOW PROCESS FROM NODE     55.00 TO NODE     56.00 IS CODE =  31
 ----------------------------------------------------------------------------
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
 ============================================================================
   ELEVATION DATA: UPSTREAM(FEET) =  2722.50  DOWNSTREAM(FEET) =  2722.00
   FLOW LENGTH(FEET) =    16.80   MANNING'S N =  0.013
   DEPTH OF FLOW IN   9.0 INCH PIPE IS   4.1 INCHES
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.89
   ESTIMATED PIPE DIAMETER(INCH) =   9.00    NUMBER OF PIPES =   1
   PIPE-FLOW(CFS) =       1.15
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.29
   LONGEST FLOWPATH FROM NODE     53.00 TO NODE     56.00 =     241.80 FEET.

 ****************************************************************************
   FLOW PROCESS FROM NODE     56.00 TO NODE     56.00 IS CODE =   1
 ----------------------------------------------------------------------------
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
 ============================================================================
   TOTAL NUMBER OF STREAMS =  3
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  3 ARE:
   TIME OF CONCENTRATION(MIN.) =    5.29
   RAINFALL INTENSITY(INCH/HR) =   3.36
   AREA-AVERAGED Fm(INCH/HR) =  0.35
   AREA-AVERAGED Fp(INCH/HR) =  0.44
   AREA-AVERAGED Ap =  0.81
   EFFECTIVE STREAM AREA(ACRES) =       0.42
   TOTAL STREAM AREA(ACRES) =       0.42
   PEAK FLOW RATE(CFS) AT CONFLUENCE =       1.15
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   ** CONFLUENCE DATA **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       22.39   10.03    2.148  0.43( 0.37) 0.86      11.1      30.00
       1       22.78   11.81    1.916  0.43( 0.37) 0.86      13.0      40.00
       1       22.78   12.26    1.866  0.43( 0.37) 0.86      13.5      20.00
       1       19.90   15.45    1.587  0.43( 0.37) 0.87      14.7      12.00
       1       18.59   16.65    1.506  0.43( 0.38) 0.87      14.8      10.00
       2       14.60   14.40    1.667  0.43( 0.41) 0.97      12.9      50.00
       3        1.15    5.29    3.363  0.44( 0.35) 0.81       0.4      53.00

   RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
   CONFLUENCE FORMULA USED FOR  3 STREAMS.

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       33.64    5.29    3.363  0.43( 0.39) 0.90      11.0      53.00
       2       37.14   10.03    2.148  0.43( 0.39) 0.91      20.5      30.00
       3       37.72   11.81    1.916  0.43( 0.39) 0.91      24.1      40.00
       4       37.76   12.26    1.866  0.43( 0.39) 0.91      24.9      20.00
       5       35.95   14.40    1.667  0.43( 0.39) 0.91      27.7      50.00
       6       34.04   15.45    1.587  0.43( 0.39) 0.91      28.1      12.00
       7       31.74   16.65    1.506  0.43( 0.39) 0.91      28.2      10.00

   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
   PEAK FLOW RATE(CFS) =      37.76    Tc(MIN.) =    12.26
   EFFECTIVE AREA(ACRES) =      24.92   AREA-AVERAGED Fm(INCH/HR) =  0.39
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap =  0.91
   TOTAL AREA(ACRES) =       28.2
   LONGEST FLOWPATH FROM NODE     20.00 TO NODE     56.00 =    1567.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =       28.2  TC(MIN.) =     12.26
   EFFECTIVE AREA(ACRES) =     24.92  AREA-AVERAGED Fm(INCH/HR)=  0.39
   AREA-AVERAGED Fp(INCH/HR) =  0.43  AREA-AVERAGED Ap = 0.906
   PEAK FLOW RATE(CFS)   =      37.76

   ** PEAK FLOW RATE TABLE **
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE
       1       33.64    5.29    3.363  0.43( 0.39) 0.90      11.0      53.00
       2       37.14   10.03    2.148  0.43( 0.39) 0.91      20.5      30.00
       3       37.72   11.81    1.916  0.43( 0.39) 0.91      24.1      40.00
       4       37.76   12.26    1.866  0.43( 0.39) 0.91      24.9      20.00
       5       35.95   14.40    1.667  0.43( 0.39) 0.91      27.7      50.00
       6       34.04   15.45    1.587  0.43( 0.39) 0.91      28.1      12.00
       7       31.74   16.65    1.506  0.43( 0.39) 0.91      28.2      10.00
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

�
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Hydrograph - Existing Condition 28.2 Acres - 10 Year Storm Event
 ============================================================================
 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.04 (inches)

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE
        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD
          1         28.20      100.00       90.(AMC II)     0.400       0.249

     TOTAL AREA (Acres) =     28.20
                              _
     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.400
                                      _
     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.751
 ============================================================================

 ----------------------------------------------------------------------------

     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00
     TOTAL CATCHMENT AREA(ACRES) =   28.20
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.400
     LOW LOSS FRACTION = 0.751
     TIME OF CONCENTRATION(MIN.) = 12.31
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
     USER SPECIFIED RAINFALL VALUES ARE USED
     RETURN FREQUENCY(YEARS) =  10
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.23
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.54
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.61
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.94
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.23
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.04

 ----------------------------------------------------------------------------

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     1.66
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     3.14

 ****************************************************************************
   TIME     VOLUME       Q    0.       10.0      20.0      30.0      40.0
  (HOURS)    (AF)      (CFS)
 ----------------------------------------------------------------------------
   0.04      0.0000      0.00  Q         .         .         .         .
   0.29      0.0023      0.22  Q         .         .         .         .
   0.55      0.0070      0.22  Q         .         .         .         .
   0.81      0.0117      0.22  Q         .         .         .         .
   1.07      0.0165      0.23  Q         .         .         .         .
   1.32      0.0213      0.23  Q         .         .         .         .
   1.58      0.0262      0.23  Q         .         .         .         .
   1.84      0.0311      0.23  Q         .         .         .         .
   2.10      0.0361      0.24  Q         .         .         .         .
   2.35      0.0412      0.24  Q         .         .         .         .
   2.61      0.0463      0.24  Q         .         .         .         .
   2.87      0.0515      0.24  Q         .         .         .         .
   3.13      0.0567      0.25  Q         .         .         .         .



   3.38      0.0620      0.25  Q         .         .         .         .
   3.64      0.0674      0.25  Q         .         .         .         .
   3.90      0.0728      0.26  Q         .         .         .         .
   4.16      0.0783      0.26  Q         .         .         .         .
   4.41      0.0839      0.26  Q         .         .         .         .
   4.67      0.0896      0.27  Q         .         .         .         .
   4.93      0.0953      0.27  Q         .         .         .         .
   5.18      0.1011      0.28  Q         .         .         .         .
   5.44      0.1070      0.28  Q         .         .         .         .
   5.70      0.1130      0.28  Q         .         .         .         .
   5.96      0.1191      0.29  Q         .         .         .         .
   6.21      0.1253      0.29  Q         .         .         .         .
   6.47      0.1316      0.30  Q         .         .         .         .
   6.73      0.1380      0.30  Q         .         .         .         .
   6.99      0.1446      0.31  Q         .         .         .         .
   7.25      0.1512      0.31  Q         .         .         .         .
   7.50      0.1580      0.32  Q         .         .         .         .
   7.76      0.1648      0.33  Q         .         .         .         .
   8.02      0.1719      0.33  Q         .         .         .         .
   8.27      0.1790      0.34  Q         .         .         .         .
   8.53      0.1863      0.35  Q         .         .         .         .
   8.79      0.1938      0.35  Q         .         .         .         .
   9.05      0.2014      0.36  Q         .         .         .         .
   9.30      0.2092      0.37  Q         .         .         .         .
   9.56      0.2172      0.38  Q         .         .         .         .
   9.82      0.2254      0.39  Q         .         .         .         .
  10.08      0.2339      0.40  Q         .         .         .         .
  10.34      0.2425      0.41  Q         .         .         .         .
  10.59      0.2514      0.43  Q         .         .         .         .
  10.85      0.2605      0.43  Q         .         .         .         .
  11.11      0.2699      0.45  Q         .         .         .         .
  11.37      0.2797      0.46  Q         .         .         .         .
  11.62      0.2897      0.48  Q         .         .         .         .
  11.88      0.3002      0.50  Q         .         .         .         .
  12.14      0.3111      0.53  Q         .         .         .         .
  12.40      0.3229      0.57  Q         .         .         .         .
  12.65      0.3354      0.60  Q         .         .         .         .
  12.91      0.3484      0.62  Q         .         .         .         .
  13.17      0.3621      0.67  Q         .         .         .         .
  13.43      0.3765      0.69  Q         .         .         .         .
  13.68      0.3918      0.75  Q         .         .         .         .
  13.94      0.4081      0.78  Q         .         .         .         .
  14.20      0.4256      0.87  Q         .         .         .         .
  14.45      0.4447      0.92  Q         .         .         .         .
  14.71      0.4657      1.05  .Q        .         .         .         .
  14.97      0.4889      1.13  .Q        .         .         .         .
  15.23      0.5155      1.37  .Q        .         .         .         .
  15.48      0.5464      1.54  .Q        .         .         .         .
  15.74      0.5745      1.09  .Q        .         .         .         .
  16.00      0.6399      5.06  .    Q    .         .         .         .
  16.26      1.0324     31.86  .         .         .         .Q        .
  16.52      1.3811      0.93  Q         .         .         .         .
  16.77      1.4041      1.23  .Q        .         .         .         .
  17.03      1.4277      0.98  Q         .         .         .         .
  17.29      1.4468      0.82  Q         .         .         .         .
  17.55      1.4632      0.72  Q         .         .         .         .
  17.80      1.4776      0.64  Q         .         .         .         .
  18.06      1.4907      0.59  Q         .         .         .         .



  18.32      1.5024      0.51  Q         .         .         .         .
  18.58      1.5128      0.47  Q         .         .         .         .
  18.83      1.5226      0.44  Q         .         .         .         .
  19.09      1.5317      0.42  Q         .         .         .         .
  19.35      1.5404      0.40  Q         .         .         .         .
  19.61      1.5486      0.38  Q         .         .         .         .
  19.86      1.5564      0.36  Q         .         .         .         .
  20.12      1.5638      0.34  Q         .         .         .         .
  20.38      1.5710      0.33  Q         .         .         .         .
  20.64      1.5779      0.32  Q         .         .         .         .
  20.89      1.5845      0.31  Q         .         .         .         .
  21.15      1.5909      0.30  Q         .         .         .         .
  21.41      1.5971      0.29  Q         .         .         .         .
  21.67      1.6031      0.28  Q         .         .         .         .
  21.92      1.6090      0.27  Q         .         .         .         .
  22.18      1.6146      0.26  Q         .         .         .         .
  22.44      1.6201      0.26  Q         .         .         .         .
  22.69      1.6255      0.25  Q         .         .         .         .
  22.95      1.6308      0.24  Q         .         .         .         .
  23.21      1.6359      0.24  Q         .         .         .         .
  23.47      1.6408      0.23  Q         .         .         .         .
  23.73      1.6457      0.23  Q         .         .         .         .
  23.98      1.6505      0.22  Q         .         .         .         .
  24.24      1.6552      0.22  Q         .         .         .         .
  24.50      1.6575      0.00  Q         .         .         .         . 72200.7
 ----------------------------------------------------------------------------
--------------------------------------------------------------------------------
    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%                            1452.3
              10%                              30.9
              20%                              15.4
              30%                              15.4
              40%                              15.4
              50%                              15.4
              60%                              15.4
              70%                              15.4
              80%                              15.4
              90%                              15.4



Hydrograph - Basin A - 10 Year Storm Event - Proposed Condition

 ============================================================================
 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.04 (inches)

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE
        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD
          1          5.80      100.00       90.(AMC II)     0.400       0.249

     TOTAL AREA (Acres) =      5.80
                              _
     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.400
                                      _
     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.751
 ============================================================================

 ----------------------------------------------------------------------------

     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00
     TOTAL CATCHMENT AREA(ACRES) =    5.80
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.400
     LOW LOSS FRACTION = 0.751
     TIME OF CONCENTRATION(MIN.) = 12.81
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
     USER SPECIFIED RAINFALL VALUES ARE USED
     RETURN FREQUENCY(YEARS) =  10
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.23
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.54
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.61
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.94
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.23
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.04

 ----------------------------------------------------------------------------

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.34
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.64

 ****************************************************************************
   TIME     VOLUME       Q    0.        2.5       5.0       7.5      10.0
  (HOURS)    (AF)      (CFS)
 ----------------------------------------------------------------------------
   0.20      0.0004      0.04  Q         .         .         .         .
   0.41      0.0012      0.05  Q         .         .         .         .
   0.63      0.0020      0.05  Q         .         .         .         .
   0.84      0.0028      0.05  Q         .         .         .         .
   1.05      0.0036      0.05  Q         .         .         .         .
   1.27      0.0044      0.05  Q         .         .         .         .
   1.48      0.0053      0.05  Q         .         .         .         .
   1.70      0.0061      0.05  Q         .         .         .         .
   1.91      0.0070      0.05  Q         .         .         .         .



   2.12      0.0078      0.05  Q         .         .         .         .
   2.34      0.0087      0.05  Q         .         .         .         .
   2.55      0.0095      0.05  Q         .         .         .         .
   2.76      0.0104      0.05  Q         .         .         .         .
   2.98      0.0113      0.05  Q         .         .         .         .
   3.19      0.0122      0.05  Q         .         .         .         .
   3.40      0.0131      0.05  Q         .         .         .         .
   3.62      0.0140      0.05  Q         .         .         .         .
   3.83      0.0150      0.05  Q         .         .         .         .
   4.04      0.0159      0.05  Q         .         .         .         .
   4.26      0.0168      0.05  Q         .         .         .         .
   4.47      0.0178      0.05  Q         .         .         .         .
   4.68      0.0188      0.06  Q         .         .         .         .
   4.90      0.0198      0.06  Q         .         .         .         .
   5.11      0.0207      0.06  Q         .         .         .         .
   5.32      0.0218      0.06  Q         .         .         .         .
   5.54      0.0228      0.06  Q         .         .         .         .
   5.75      0.0238      0.06  Q         .         .         .         .
   5.97      0.0248      0.06  Q         .         .         .         .
   6.18      0.0259      0.06  Q         .         .         .         .
   6.39      0.0270      0.06  Q         .         .         .         .
   6.61      0.0281      0.06  Q         .         .         .         .
   6.82      0.0292      0.06  Q         .         .         .         .
   7.03      0.0303      0.06  Q         .         .         .         .
   7.25      0.0314      0.07  Q         .         .         .         .
   7.46      0.0326      0.07  Q         .         .         .         .
   7.67      0.0337      0.07  Q         .         .         .         .
   7.89      0.0349      0.07  Q         .         .         .         .
   8.10      0.0361      0.07  Q         .         .         .         .
   8.31      0.0374      0.07  Q         .         .         .         .
   8.53      0.0386      0.07  Q         .         .         .         .
   8.74      0.0399      0.07  Q         .         .         .         .
   8.95      0.0412      0.07  Q         .         .         .         .
   9.17      0.0425      0.08  Q         .         .         .         .
   9.38      0.0439      0.08  Q         .         .         .         .
   9.60      0.0453      0.08  Q         .         .         .         .
   9.81      0.0467      0.08  Q         .         .         .         .
  10.02      0.0481      0.08  Q         .         .         .         .
  10.24      0.0496      0.08  Q         .         .         .         .
  10.45      0.0511      0.09  Q         .         .         .         .
  10.66      0.0526      0.09  Q         .         .         .         .
  10.88      0.0542      0.09  Q         .         .         .         .
  11.09      0.0558      0.09  Q         .         .         .         .
  11.30      0.0574      0.09  Q         .         .         .         .
  11.52      0.0591      0.10  Q         .         .         .         .
  11.73      0.0609      0.10  Q         .         .         .         .
  11.94      0.0627      0.10  Q         .         .         .         .
  12.16      0.0646      0.11  Q         .         .         .         .
  12.37      0.0666      0.12  Q         .         .         .         .
  12.58      0.0687      0.12  Q         .         .         .         .
  12.80      0.0709      0.13  Q         .         .         .         .
  13.01      0.0732      0.13  Q         .         .         .         .
  13.22      0.0756      0.14  Q         .         .         .         .
  13.44      0.0781      0.14  Q         .         .         .         .
  13.65      0.0807      0.15  Q         .         .         .         .



  13.87      0.0835      0.16  Q         .         .         .         .
  14.08      0.0864      0.17  Q         .         .         .         .
  14.29      0.0895      0.18  Q         .         .         .         .
  14.51      0.0929      0.20  Q         .         .         .         .
  14.72      0.0966      0.21  Q         .         .         .         .
  14.93      0.1006      0.24  Q         .         .         .         .
  15.15      0.1050      0.26  .Q        .         .         .         .
  15.36      0.1101      0.31  .Q        .         .         .         .
  15.57      0.1148      0.22  Q         .         .         .         .
  15.79      0.1205      0.43  .Q        .         .         .         .
  16.00      0.1376      1.51  .     Q   .         .         .         .
  16.21      0.2167      7.15  .         .         .        Q.         .
  16.43      0.2843      0.20  Q         .         .         .         .
  16.64      0.2885      0.28  .Q        .         .         .         .
  16.85      0.2930      0.23  Q         .         .         .         .
  17.07      0.2967      0.19  Q         .         .         .         .
  17.28      0.2999      0.17  Q         .         .         .         .
  17.49      0.3026      0.15  Q         .         .         .         .
  17.71      0.3051      0.14  Q         .         .         .         .
  17.92      0.3074      0.12  Q         .         .         .         .
  18.14      0.3096      0.12  Q         .         .         .         .
  18.35      0.3115      0.10  Q         .         .         .         .
  18.56      0.3132      0.10  Q         .         .         .         .
  18.78      0.3149      0.09  Q         .         .         .         .
  18.99      0.3165      0.09  Q         .         .         .         .
  19.20      0.3180      0.08  Q         .         .         .         .
  19.42      0.3194      0.08  Q         .         .         .         .
  19.63      0.3208      0.08  Q         .         .         .         .
  19.84      0.3221      0.07  Q         .         .         .         .
  20.06      0.3234      0.07  Q         .         .         .         .
  20.27      0.3246      0.07  Q         .         .         .         .
  20.48      0.3258      0.07  Q         .         .         .         .
  20.70      0.3270      0.06  Q         .         .         .         .
  20.91      0.3281      0.06  Q         .         .         .         .
  21.12      0.3292      0.06  Q         .         .         .         .
  21.34      0.3302      0.06  Q         .         .         .         .
  21.55      0.3313      0.06  Q         .         .         .         .
  21.76      0.3323      0.06  Q         .         .         .         .
  21.98      0.3332      0.05  Q         .         .         .         .
  22.19      0.3342      0.05  Q         .         .         .         .
  22.41      0.3351      0.05  Q         .         .         .         .
  22.62      0.3361      0.05  Q         .         .         .         .
  22.83      0.3370      0.05  Q         .         .         .         .
  23.05      0.3378      0.05  Q         .         .         .         .
  23.26      0.3387      0.05  Q         .         .         .         .
  23.47      0.3395      0.05  Q         .         .         .         .
  23.69      0.3404      0.05  Q         .         .         .         .
  23.90      0.3412      0.05  Q         .         .         .         .
  24.11      0.3420      0.05  Q         .         .         .         .
  24.33      0.3424      0.00  Q         .         .         .         . 14914.94
 ----------------------------------------------------------------------------
--------------------------------------------------------------------------------
    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%                            1447.5
              10%                              25.6
              20%                              25.6
              30%                              12.8
              40%                              12.8
              50%                              12.8
              60%                              12.8
              70%                              12.8
              80%                              12.8
              90%                              12.8



Hydrograph - Basin B Tributary to Infiltration Basin 1 - 10 Year Storm Event
============================================================================
 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.04 (inches)

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE
        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD
          1          5.11      100.00       90.(AMC II)     0.400       0.249
          2          0.32        0.00       98.(AMC II)     0.000       0.889
          3          1.27      100.00       91.(AMC II)     0.370       0.288

     TOTAL AREA (Acres) =      6.70
                              _
     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.375
                                      _
     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.713
 ============================================================================

----------------------------------------------------------------------------

     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.07
     TOTAL CATCHMENT AREA(ACRES) =    6.70
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.375
     LOW LOSS FRACTION = 0.713
     TIME OF CONCENTRATION(MIN.) =  8.57
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
     USER SPECIFIED RAINFALL VALUES ARE USED
     RETURN FREQUENCY(YEARS) =  10
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.23
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.54
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.61
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.94
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.23
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.04

 ----------------------------------------------------------------------------

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.46
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.68

 ****************************************************************************
   TIME     VOLUME       Q    0.        5.0      10.0      15.0      20.0
  (HOURS)    (AF)      (CFS)
 ----------------------------------------------------------------------------
   0.00      0.0000      0.00  Q         .         .         .         .
   0.15      0.0004      0.06  Q         .         .         .         .
   0.29      0.0011      0.06  Q         .         .         .         .
   0.43      0.0019      0.06  Q         .         .         .         .
   0.57      0.0027      0.06  Q         .         .         .         .
   0.72      0.0034      0.07  Q         .         .         .         .
   0.86      0.0042      0.07  Q         .         .         .         .
   1.00      0.0050      0.07  Q         .         .         .         .



   1.15      0.0057      0.07  Q         .         .         .         .
   1.29      0.0065      0.07  Q         .         .         .         .
   1.43      0.0073      0.07  Q         .         .         .         .
   1.57      0.0081      0.07  Q         .         .         .         .
   1.72      0.0089      0.07  Q         .         .         .         .
   1.86      0.0097      0.07  Q         .         .         .         .
   2.00      0.0105      0.07  Q         .         .         .         .
   2.15      0.0114      0.07  Q         .         .         .         .
   2.29      0.0122      0.07  Q         .         .         .         .
   2.43      0.0130      0.07  Q         .         .         .         .
   2.57      0.0138      0.07  Q         .         .         .         .
   2.72      0.0147      0.07  Q         .         .         .         .
   2.86      0.0155      0.07  Q         .         .         .         .
   3.00      0.0164      0.07  Q         .         .         .         .
   3.15      0.0172      0.07  Q         .         .         .         .
   3.29      0.0181      0.07  Q         .         .         .         .
   3.43      0.0190      0.07  Q         .         .         .         .
   3.57      0.0198      0.07  Q         .         .         .         .
   3.72      0.0207      0.07  Q         .         .         .         .
   3.86      0.0216      0.08  Q         .         .         .         .
   4.00      0.0225      0.08  Q         .         .         .         .
   4.14      0.0234      0.08  Q         .         .         .         .
   4.29      0.0243      0.08  Q         .         .         .         .
   4.43      0.0252      0.08  Q         .         .         .         .
   4.57      0.0261      0.08  Q         .         .         .         .
   4.72      0.0271      0.08  Q         .         .         .         .
   4.86      0.0280      0.08  Q         .         .         .         .
   5.00      0.0289      0.08  Q         .         .         .         .
   5.14      0.0299      0.08  Q         .         .         .         .
   5.29      0.0308      0.08  Q         .         .         .         .
   5.43      0.0318      0.08  Q         .         .         .         .
   5.57      0.0328      0.08  Q         .         .         .         .
   5.72      0.0338      0.08  Q         .         .         .         .
   5.86      0.0348      0.08  Q         .         .         .         .
   6.00      0.0358      0.09  Q         .         .         .         .
   6.14      0.0368      0.09  Q         .         .         .         .
   6.29      0.0378      0.09  Q         .         .         .         .
   6.43      0.0388      0.09  Q         .         .         .         .
   6.57      0.0399      0.09  Q         .         .         .         .
   6.72      0.0409      0.09  Q         .         .         .         .
   6.86      0.0420      0.09  Q         .         .         .         .
   7.00      0.0430      0.09  Q         .         .         .         .
   7.14      0.0441      0.09  Q         .         .         .         .
   7.29      0.0452      0.09  Q         .         .         .         .
   7.43      0.0463      0.09  Q         .         .         .         .
   7.57      0.0474      0.09  Q         .         .         .         .
   7.72      0.0485      0.10  Q         .         .         .         .
   7.86      0.0497      0.10  Q         .         .         .         .
   8.00      0.0508      0.10  Q         .         .         .         .
   8.14      0.0520      0.10  Q         .         .         .         .
   8.29      0.0532      0.10  Q         .         .         .         .
   8.43      0.0544      0.10  Q         .         .         .         .
   8.57      0.0556      0.10  Q         .         .         .         .
   8.72      0.0568      0.10  Q         .         .         .         .
   8.86      0.0580      0.10  Q         .         .         .         .



   9.00      0.0593      0.11  Q         .         .         .         .
   9.14      0.0605      0.11  Q         .         .         .         .
   9.29      0.0618      0.11  Q         .         .         .         .
   9.43      0.0631      0.11  Q         .         .         .         .
   9.57      0.0644      0.11  Q         .         .         .         .
   9.72      0.0658      0.11  Q         .         .         .         .
   9.86      0.0671      0.12  Q         .         .         .         .
  10.00      0.0685      0.12  Q         .         .         .         .
  10.14      0.0699      0.12  Q         .         .         .         .
  10.29      0.0713      0.12  Q         .         .         .         .
  10.43      0.0727      0.12  Q         .         .         .         .
  10.57      0.0742      0.12  Q         .         .         .         .
  10.72      0.0757      0.13  Q         .         .         .         .
  10.86      0.0772      0.13  Q         .         .         .         .
  11.00      0.0787      0.13  Q         .         .         .         .
  11.14      0.0803      0.13  Q         .         .         .         .
  11.29      0.0819      0.14  Q         .         .         .         .
  11.43      0.0835      0.14  Q         .         .         .         .
  11.57      0.0851      0.14  Q         .         .         .         .
  11.72      0.0868      0.14  Q         .         .         .         .
  11.86      0.0886      0.15  Q         .         .         .         .
  12.00      0.0903      0.15  Q         .         .         .         .
  12.14      0.0922      0.17  Q         .         .         .         .
  12.29      0.0942      0.17  Q         .         .         .         .
  12.43      0.0962      0.17  Q         .         .         .         .
  12.57      0.0983      0.18  Q         .         .         .         .
  12.71      0.1004      0.18  Q         .         .         .         .
  12.86      0.1026      0.19  Q         .         .         .         .
  13.00      0.1048      0.19  Q         .         .         .         .
  13.14      0.1072      0.20  Q         .         .         .         .
  13.29      0.1095      0.21  Q         .         .         .         .
  13.43      0.1120      0.21  Q         .         .         .         .
  13.57      0.1145      0.22  Q         .         .         .         .
  13.71      0.1171      0.22  Q         .         .         .         .
  13.86      0.1198      0.24  Q         .         .         .         .
  14.00      0.1227      0.24  Q         .         .         .         .
  14.14      0.1256      0.25  Q         .         .         .         .
  14.29      0.1286      0.26  Q         .         .         .         .
  14.43      0.1317      0.27  Q         .         .         .         .
  14.57      0.1350      0.29  Q         .         .         .         .
  14.71      0.1385      0.31  Q         .         .         .         .
  14.86      0.1422      0.32  Q         .         .         .         .
  15.00      0.1462      0.36  Q         .         .         .         .
  15.14      0.1506      0.38  Q         .         .         .         .
  15.29      0.1553      0.43  Q         .         .         .         .
  15.43      0.1606      0.46  Q         .         .         .         .
  15.57      0.1650      0.28  Q         .         .         .         .
  15.71      0.1687      0.34  Q         .         .         .         .
  15.86      0.1804      1.66  .  Q      .         .         .         .
  16.00      0.2083      3.07  .     Q   .         .         .         .
  16.14      0.2995     12.38  .         .         .   Q     .         .
  16.29      0.3769      0.73  .Q        .         .         .         .
  16.43      0.3827      0.25  Q         .         .         .         .
  16.57      0.3865      0.40  Q         .         .         .         .
  16.71      0.3909      0.34  Q         .         .         .         .



  16.86      0.3946      0.30  Q         .         .         .         .
  17.00      0.3980      0.27  Q         .         .         .         .
  17.14      0.4010      0.25  Q         .         .         .         .
  17.29      0.4038      0.23  Q         .         .         .         .
  17.43      0.4064      0.21  Q         .         .         .         .
  17.57      0.4089      0.20  Q         .         .         .         .
  17.71      0.4112      0.19  Q         .         .         .         .
  17.86      0.4134      0.18  Q         .         .         .         .
  18.00      0.4155      0.17  Q         .         .         .         .
  18.14      0.4174      0.15  Q         .         .         .         .
  18.29      0.4191      0.15  Q         .         .         .         .
  18.43      0.4208      0.14  Q         .         .         .         .
  18.57      0.4225      0.13  Q         .         .         .         .
  18.71      0.4240      0.13  Q         .         .         .         .
  18.86      0.4255      0.13  Q         .         .         .         .
  19.00      0.4270      0.12  Q         .         .         .         .
  19.14      0.4284      0.12  Q         .         .         .         .
  19.29      0.4298      0.11  Q         .         .         .         .
  19.43      0.4311      0.11  Q         .         .         .         .
  19.57      0.4324      0.11  Q         .         .         .         .
  19.71      0.4337      0.11  Q         .         .         .         .
  19.86      0.4349      0.10  Q         .         .         .         .
  20.00      0.4361      0.10  Q         .         .         .         .
  20.14      0.4373      0.10  Q         .         .         .         .
  20.28      0.4384      0.10  Q         .         .         .         .
  20.43      0.4396      0.09  Q         .         .         .         .
  20.57      0.4407      0.09  Q         .         .         .         .
  20.71      0.4418      0.09  Q         .         .         .         .
  20.86      0.4428      0.09  Q         .         .         .         .
  21.00      0.4438      0.09  Q         .         .         .         .
  21.14      0.4449      0.09  Q         .         .         .         .
  21.28      0.4459      0.08  Q         .         .         .         .
  21.43      0.4469      0.08  Q         .         .         .         .
  21.57      0.4478      0.08  Q         .         .         .         .
  21.71      0.4488      0.08  Q         .         .         .         .
  21.86      0.4497      0.08  Q         .         .         .         .
  22.00      0.4506      0.08  Q         .         .         .         .
  22.14      0.4515      0.08  Q         .         .         .         .
  22.28      0.4524      0.08  Q         .         .         .         .
  22.43      0.4533      0.07  Q         .         .         .         .
  22.57      0.4542      0.07  Q         .         .         .         .
  22.71      0.4550      0.07  Q         .         .         .         .
  22.86      0.4559      0.07  Q         .         .         .         .
  23.00      0.4567      0.07  Q         .         .         .         .
  23.14      0.4575      0.07  Q         .         .         .         .
  23.28      0.4583      0.07  Q         .         .         .         .
  23.43      0.4591      0.07  Q         .         .         .         .
  23.57      0.4599      0.07  Q         .         .         .         .
  23.71      0.4607      0.07  Q         .         .         .         .
  23.86      0.4615      0.07  Q         .         .         .         .
  24.00      0.4622      0.06  Q         .         .         .         .
  24.14      0.4630      0.06  Q         .         .         .         .
  24.28      0.4634      0.00  Q         .         .         .         . 20185.7
 ----------------------------------------------------------------------------



Routed Hydrograph - Basin B routed thru Basin 1 - 10 Year Storm Event
============================================================================
     FLOW-THROUGH DETENTION BASIN MODEL

     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =    8.570
     DEAD STORAGE(AF) =       0.00
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00

                    INFLOW
                      |
                      |
                      |
                      V               __effective depth
                -------------         |   (and volume)
                |           |    |    |
                | detention |    |....V.............
                |   basin   |<-->|          outflow
                |           |    |........._________
                -------------    |         |   \
                      |          | storage |     basin outlet
                      V          -----------
                   OUTFLOW

     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =   3
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  *
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   *
     *      0.000      0.000      0.000**      1.000      0.250      0.000*
     *      2.000      0.530     23.490**
----------------------------------------------------------------------------
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2}
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET)
           1     0.00       0.00000      0.00000
           2     1.00       0.25000      0.25000
           3     2.00       0.39136      0.66864
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.)
----------------------------------------------------------------------------
     DETENTION BASIN ROUTING RESULTS:
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF)
----------------------------------------------------------------------------
       0.003        0.000     0.00      0.00     0.00      0.000
       0.146        0.000     0.06      0.00     0.00      0.001
       0.288        0.000     0.06      0.01     0.00      0.002
       0.431        0.000     0.06      0.01     0.00      0.002
       0.574        0.000     0.06      0.01     0.00      0.003



       0.717        0.000     0.07      0.02     0.00      0.004
       0.860        0.000     0.07      0.02     0.00      0.005
       1.003        0.000     0.07      0.02     0.00      0.005
       1.145        0.000     0.07      0.02     0.00      0.006
       1.288        0.000     0.07      0.03     0.00      0.007
       1.431        0.000     0.07      0.03     0.00      0.008
       1.574        0.000     0.07      0.03     0.00      0.009
       1.717        0.000     0.07      0.04     0.00      0.009
       1.860        0.000     0.07      0.04     0.00      0.010
       2.002        0.000     0.07      0.04     0.00      0.011
       2.145        0.000     0.07      0.05     0.00      0.012
       2.288        0.000     0.07      0.05     0.00      0.013
       2.431        0.000     0.07      0.05     0.00      0.013
       2.574        0.000     0.07      0.06     0.00      0.014
       2.717        0.000     0.07      0.06     0.00      0.015
       2.859        0.000     0.07      0.06     0.00      0.016
       3.002        0.000     0.07      0.07     0.00      0.017
       3.145        0.000     0.07      0.07     0.00      0.018
       3.288        0.000     0.07      0.07     0.00      0.019
       3.431        0.000     0.07      0.08     0.00      0.019
       3.574        0.000     0.07      0.08     0.00      0.020
       3.716        0.000     0.07      0.08     0.00      0.021
       3.859        0.000     0.08      0.09     0.00      0.022
       4.002        0.000     0.08      0.09     0.00      0.023
       4.145        0.000     0.08      0.10     0.00      0.024
       4.288        0.000     0.08      0.10     0.00      0.025
       4.431        0.000     0.08      0.10     0.00      0.026
       4.573        0.000     0.08      0.11     0.00      0.027
       4.716        0.000     0.08      0.11     0.00      0.028
       4.859        0.000     0.08      0.11     0.00      0.028
       5.002        0.000     0.08      0.12     0.00      0.029
       5.145        0.000     0.08      0.12     0.00      0.030
       5.288        0.000     0.08      0.13     0.00      0.031
       5.430        0.000     0.08      0.13     0.00      0.032
       5.573        0.000     0.08      0.13     0.00      0.033
       5.716        0.000     0.08      0.14     0.00      0.034
       5.859        0.000     0.08      0.14     0.00      0.035
       6.002        0.000     0.09      0.15     0.00      0.036
       6.145        0.000     0.09      0.15     0.00      0.037
       6.287        0.000     0.09      0.15     0.00      0.038
       6.430        0.000     0.09      0.16     0.00      0.039
       6.573        0.000     0.09      0.16     0.00      0.040
       6.716        0.000     0.09      0.17     0.00      0.041
       6.859        0.000     0.09      0.17     0.00      0.042
       7.002        0.000     0.09      0.17     0.00      0.044
       7.144        0.000     0.09      0.18     0.00      0.045
       7.287        0.000     0.09      0.18     0.00      0.046
       7.430        0.000     0.09      0.19     0.00      0.047
       7.573        0.000     0.09      0.19     0.00      0.048
       7.716        0.000     0.10      0.20     0.00      0.049
       7.859        0.000     0.10      0.20     0.00      0.050
       8.001        0.000     0.10      0.21     0.00      0.051
       8.144        0.000     0.10      0.21     0.00      0.053
       8.287        0.000     0.10      0.22     0.00      0.054
       8.430        0.000     0.10      0.22     0.00      0.055



       8.573        0.000     0.10      0.22     0.00      0.056
       8.715        0.000     0.10      0.23     0.00      0.057
       8.858        0.000     0.10      0.23     0.00      0.059
       9.001        0.000     0.11      0.24     0.00      0.060
       9.144        0.000     0.11      0.24     0.00      0.061
       9.287        0.000     0.11      0.25     0.00      0.062
       9.430        0.000     0.11      0.26     0.00      0.064
       9.573        0.000     0.11      0.26     0.00      0.065
       9.715        0.000     0.11      0.27     0.00      0.066
       9.858        0.000     0.12      0.27     0.00      0.068
      10.001        0.000     0.12      0.28     0.00      0.069
      10.144        0.000     0.12      0.28     0.00      0.071
      10.287        0.000     0.12      0.29     0.00      0.072
      10.430        0.000     0.12      0.29     0.00      0.073
      10.572        0.000     0.12      0.30     0.00      0.075
      10.715        0.000     0.13      0.31     0.00      0.076
      10.858        0.000     0.13      0.31     0.00      0.078
      11.001        0.000     0.13      0.32     0.00      0.079
      11.144        0.000     0.13      0.32     0.00      0.081
      11.286        0.000     0.14      0.33     0.00      0.083
      11.429        0.000     0.14      0.34     0.00      0.084
      11.572        0.000     0.14      0.34     0.00      0.086
      11.715        0.000     0.14      0.35     0.00      0.088
      11.858        0.000     0.15      0.36     0.00      0.089
      12.001        0.000     0.15      0.36     0.00      0.091
      12.143        0.000     0.17      0.37     0.00      0.093
      12.286        0.000     0.17      0.38     0.00      0.095
      12.429        0.000     0.17      0.39     0.00      0.097
      12.572        0.000     0.18      0.40     0.00      0.099
      12.715        0.000     0.18      0.41     0.00      0.102
      12.858        0.000     0.19      0.41     0.00      0.104
      13.001        0.000     0.19      0.42     0.00      0.106
      13.143        0.000     0.20      0.43     0.00      0.108
      13.286        0.000     0.21      0.44     0.00      0.111
      13.429        0.000     0.21      0.45     0.00      0.113
      13.572        0.000     0.22      0.46     0.00      0.116
      13.715        0.000     0.22      0.47     0.00      0.118
      13.858        0.000     0.24      0.48     0.00      0.121
      14.000        0.000     0.24      0.50     0.00      0.124
      14.143        0.000     0.25      0.51     0.00      0.127
      14.286        0.000     0.26      0.52     0.00      0.130
      14.429        0.000     0.27      0.53     0.00      0.133
      14.572        0.000     0.29      0.55     0.00      0.137
      14.714        0.000     0.31      0.56     0.00      0.140
      14.857        0.000     0.32      0.58     0.00      0.144
      15.000        0.000     0.36      0.59     0.00      0.148
      15.143        0.000     0.38      0.61     0.00      0.153
      15.286        0.000     0.43      0.63     0.00      0.158
      15.429        0.000     0.46      0.65     0.00      0.163
      15.571        0.000     0.28      0.67     0.00      0.167
      15.714        0.000     0.34      0.68     0.00      0.171
      15.857        0.000     1.66      0.76     0.00      0.190
      16.000        0.000     3.07      0.91     0.00      0.226
      16.143        0.000    12.38      1.29     3.44      0.332
      16.286        0.000     0.73      1.12     4.84      0.283



      16.429        0.000     0.25      1.05     1.96      0.263
      16.571        0.000     0.40      1.03     0.88      0.258
      16.714        0.000     0.34      1.02     0.54      0.255
      16.857        0.000     0.30      1.01     0.39      0.254
      17.000        0.000     0.27      1.01     0.32      0.253
      17.143        0.000     0.25      1.01     0.28      0.253
      17.285        0.000     0.23      1.01     0.25      0.253
      17.428        0.000     0.21      1.01     0.23      0.253
      17.571        0.000     0.20      1.01     0.22      0.252
      17.714        0.000     0.19      1.01     0.20      0.252
      17.857        0.000     0.18      1.01     0.19      0.252
      18.000        0.000     0.17      1.01     0.18      0.252
      18.142        0.000     0.15      1.01     0.17      0.252
      18.285        0.000     0.15      1.01     0.16      0.252
      18.428        0.000     0.14      1.01     0.15      0.252
      18.571        0.000     0.13      1.01     0.14      0.252
      18.714        0.000     0.13      1.01     0.14      0.252
      18.857        0.000     0.13      1.01     0.13      0.252
      19.000        0.000     0.12      1.01     0.13      0.251
      19.142        0.000     0.12      1.01     0.12      0.251
      19.285        0.000     0.11      1.00     0.12      0.251
      19.428        0.000     0.11      1.00     0.11      0.251
      19.571        0.000     0.11      1.00     0.11      0.251
      19.714        0.000     0.11      1.00     0.11      0.251
      19.857        0.000     0.10      1.00     0.11      0.251
      19.999        0.000     0.10      1.00     0.10      0.251
      20.142        0.000     0.10      1.00     0.10      0.251
      20.285        0.000     0.10      1.00     0.10      0.251
      20.428        0.000     0.09      1.00     0.10      0.251
      20.571        0.000     0.09      1.00     0.09      0.251
      20.713        0.000     0.09      1.00     0.09      0.251
      20.856        0.000     0.09      1.00     0.09      0.251
      20.999        0.000     0.09      1.00     0.09      0.251
      21.142        0.000     0.09      1.00     0.09      0.251
      21.285        0.000     0.08      1.00     0.09      0.251
      21.428        0.000     0.08      1.00     0.08      0.251
      21.570        0.000     0.08      1.00     0.08      0.251
      21.713        0.000     0.08      1.00     0.08      0.251
      21.856        0.000     0.08      1.00     0.08      0.251
      21.999        0.000     0.08      1.00     0.08      0.251
      22.142        0.000     0.08      1.00     0.08      0.251
      22.285        0.000     0.08      1.00     0.08      0.251
      22.427        0.000     0.07      1.00     0.08      0.251
      22.570        0.000     0.07      1.00     0.07      0.251
      22.713        0.000     0.07      1.00     0.07      0.251
      22.856        0.000     0.07      1.00     0.07      0.251
      22.999        0.000     0.07      1.00     0.07      0.251
      23.142        0.000     0.07      1.00     0.07      0.251
      23.284        0.000     0.07      1.00     0.07      0.251
      23.427        0.000     0.07      1.00     0.07      0.251
      23.570        0.000     0.07      1.00     0.07      0.251
      23.713        0.000     0.07      1.00     0.07      0.251
      23.856        0.000     0.07      1.00     0.07      0.251
      23.999        0.000     0.06      1.00     0.07      0.251
      24.142        0.000     0.06      1.00     0.06      0.251



      24.284        0.000     0.00      1.00     0.04      0.250
----------------------------------------------------------------------------



Hydrograph - Basin C - 10 Year Storm Event - Proposed Condition

 ============================================================================
 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.04 (inches)

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE
        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD
          1          0.73      100.00       90.(AMC II)     0.400       0.249

     TOTAL AREA (Acres) =      0.73
                              _
     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.400
                                      _
     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.751
 ============================================================================
 ----------------------------------------------------------------------------

     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00
     TOTAL CATCHMENT AREA(ACRES) =    0.73
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.400
     LOW LOSS FRACTION = 0.751
     TIME OF CONCENTRATION(MIN.) =  9.29
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
     USER SPECIFIED RAINFALL VALUES ARE USED
     RETURN FREQUENCY(YEARS) =  10
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.23
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.54
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.61
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.94
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.23
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.04

 ----------------------------------------------------------------------------

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.04
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.08

 ****************************************************************************
   TIME     VOLUME       Q    0.        2.5       5.0       7.5      10.0
  (HOURS)    (AF)      (CFS)
 ----------------------------------------------------------------------------
   0.05      0.0000      0.01  Q         .         .         .         .
   0.21      0.0001      0.01  Q         .         .         .         .
   0.36      0.0002      0.01  Q         .         .         .         .
   0.52      0.0002      0.01  Q         .         .         .         .
   0.67      0.0003      0.01  Q         .         .         .         .
   0.83      0.0004      0.01  Q         .         .         .         .
   0.98      0.0005      0.01  Q         .         .         .         .
   1.14      0.0005      0.01  Q         .         .         .         .
   1.29      0.0006      0.01  Q         .         .         .         .
   1.45      0.0007      0.01  Q         .         .         .         .



   1.60      0.0008      0.01  Q         .         .         .         .
   1.76      0.0008      0.01  Q         .         .         .         .
   1.91      0.0009      0.01  Q         .         .         .         .
   2.07      0.0010      0.01  Q         .         .         .         .
   2.22      0.0011      0.01  Q         .         .         .         .
   2.37      0.0011      0.01  Q         .         .         .         .
   2.53      0.0012      0.01  Q         .         .         .         .
   2.68      0.0013      0.01  Q         .         .         .         .
   2.84      0.0014      0.01  Q         .         .         .         .
   2.99      0.0015      0.01  Q         .         .         .         .
   3.15      0.0015      0.01  Q         .         .         .         .
   3.30      0.0016      0.01  Q         .         .         .         .
   3.46      0.0017      0.01  Q         .         .         .         .
   3.61      0.0018      0.01  Q         .         .         .         .
   3.77      0.0019      0.01  Q         .         .         .         .
   3.92      0.0020      0.01  Q         .         .         .         .
   4.08      0.0021      0.01  Q         .         .         .         .
   4.23      0.0021      0.01  Q         .         .         .         .
   4.39      0.0022      0.01  Q         .         .         .         .
   4.54      0.0023      0.01  Q         .         .         .         .
   4.70      0.0024      0.01  Q         .         .         .         .
   4.85      0.0025      0.01  Q         .         .         .         .
   5.01      0.0026      0.01  Q         .         .         .         .
   5.16      0.0027      0.01  Q         .         .         .         .
   5.32      0.0028      0.01  Q         .         .         .         .
   5.47      0.0029      0.01  Q         .         .         .         .
   5.63      0.0030      0.01  Q         .         .         .         .
   5.78      0.0031      0.01  Q         .         .         .         .
   5.94      0.0031      0.01  Q         .         .         .         .
   6.09      0.0032      0.01  Q         .         .         .         .
   6.25      0.0033      0.01  Q         .         .         .         .
   6.40      0.0034      0.01  Q         .         .         .         .
   6.56      0.0035      0.01  Q         .         .         .         .
   6.71      0.0036      0.01  Q         .         .         .         .
   6.86      0.0037      0.01  Q         .         .         .         .
   7.02      0.0038      0.01  Q         .         .         .         .
   7.17      0.0039      0.01  Q         .         .         .         .
   7.33      0.0041      0.01  Q         .         .         .         .
   7.48      0.0042      0.01  Q         .         .         .         .
   7.64      0.0043      0.01  Q         .         .         .         .
   7.79      0.0044      0.01  Q         .         .         .         .
   7.95      0.0045      0.01  Q         .         .         .         .
   8.10      0.0046      0.01  Q         .         .         .         .
   8.26      0.0047      0.01  Q         .         .         .         .
   8.41      0.0048      0.01  Q         .         .         .         .
   8.57      0.0049      0.01  Q         .         .         .         .
   8.72      0.0051      0.01  Q         .         .         .         .
   8.88      0.0052      0.01  Q         .         .         .         .
   9.03      0.0053      0.01  Q         .         .         .         .
   9.19      0.0054      0.01  Q         .         .         .         .
   9.34      0.0055      0.01  Q         .         .         .         .
   9.50      0.0057      0.01  Q         .         .         .         .
   9.65      0.0058      0.01  Q         .         .         .         .
   9.81      0.0059      0.01  Q         .         .         .         .
   9.96      0.0061      0.01  Q         .         .         .         .



  10.12      0.0062      0.01  Q         .         .         .         .
  10.27      0.0063      0.01  Q         .         .         .         .
  10.43      0.0065      0.01  Q         .         .         .         .
  10.58      0.0066      0.01  Q         .         .         .         .
  10.74      0.0067      0.01  Q         .         .         .         .
  10.89      0.0069      0.01  Q         .         .         .         .
  11.05      0.0070      0.01  Q         .         .         .         .
  11.20      0.0072      0.01  Q         .         .         .         .
  11.35      0.0073      0.01  Q         .         .         .         .
  11.51      0.0075      0.01  Q         .         .         .         .
  11.66      0.0077      0.01  Q         .         .         .         .
  11.82      0.0078      0.01  Q         .         .         .         .
  11.97      0.0080      0.01  Q         .         .         .         .
  12.13      0.0082      0.01  Q         .         .         .         .
  12.28      0.0084      0.01  Q         .         .         .         .
  12.44      0.0085      0.02  Q         .         .         .         .
  12.59      0.0087      0.02  Q         .         .         .         .
  12.75      0.0089      0.02  Q         .         .         .         .
  12.90      0.0091      0.02  Q         .         .         .         .
  13.06      0.0094      0.02  Q         .         .         .         .
  13.21      0.0096      0.02  Q         .         .         .         .
  13.37      0.0098      0.02  Q         .         .         .         .
  13.52      0.0100      0.02  Q         .         .         .         .
  13.68      0.0103      0.02  Q         .         .         .         .
  13.83      0.0105      0.02  Q         .         .         .         .
  13.99      0.0108      0.02  Q         .         .         .         .
  14.14      0.0111      0.02  Q         .         .         .         .
  14.30      0.0114      0.02  Q         .         .         .         .
  14.45      0.0117      0.02  Q         .         .         .         .
  14.61      0.0120      0.03  Q         .         .         .         .
  14.76      0.0124      0.03  Q         .         .         .         .
  14.92      0.0128      0.03  Q         .         .         .         .
  15.07      0.0132      0.03  Q         .         .         .         .
  15.23      0.0136      0.04  Q         .         .         .         .
  15.38      0.0141      0.04  Q         .         .         .         .
  15.54      0.0145      0.02  Q         .         .         .         .
  15.69      0.0148      0.03  Q         .         .         .         .
  15.85      0.0159      0.14  Q         .         .         .         .
  16.00      0.0185      0.28  .Q        .         .         .         .
  16.15      0.0278      1.23  .   Q     .         .         .         .
  16.31      0.0355      0.05  Q         .         .         .         .
  16.46      0.0360      0.03  Q         .         .         .         .
  16.62      0.0364      0.03  Q         .         .         .         .
  16.77      0.0369      0.03  Q         .         .         .         .
  16.93      0.0372      0.03  Q         .         .         .         .
  17.08      0.0375      0.02  Q         .         .         .         .
  17.24      0.0378      0.02  Q         .         .         .         .
  17.39      0.0380      0.02  Q         .         .         .         .
  17.55      0.0383      0.02  Q         .         .         .         .
  17.70      0.0385      0.02  Q         .         .         .         .
  17.86      0.0387      0.02  Q         .         .         .         .
  18.01      0.0389      0.01  Q         .         .         .         .
  18.17      0.0391      0.01  Q         .         .         .         .
  18.32      0.0393      0.01  Q         .         .         .         .
  18.48      0.0394      0.01  Q         .         .         .         .



  18.63      0.0396      0.01  Q         .         .         .         .
  18.79      0.0397      0.01  Q         .         .         .         .
  18.94      0.0399      0.01  Q         .         .         .         .
  19.10      0.0400      0.01  Q         .         .         .         .
  19.25      0.0401      0.01  Q         .         .         .         .
  19.41      0.0403      0.01  Q         .         .         .         .
  19.56      0.0404      0.01  Q         .         .         .         .
  19.72      0.0405      0.01  Q         .         .         .         .
  19.87      0.0406      0.01  Q         .         .         .         .
  20.03      0.0407      0.01  Q         .         .         .         .
  20.18      0.0409      0.01  Q         .         .         .         .
  20.34      0.0410      0.01  Q         .         .         .         .
  20.49      0.0411      0.01  Q         .         .         .         .
  20.64      0.0412      0.01  Q         .         .         .         .
  20.80      0.0413      0.01  Q         .         .         .         .
  20.95      0.0414      0.01  Q         .         .         .         .
  21.11      0.0415      0.01  Q         .         .         .         .
  21.26      0.0416      0.01  Q         .         .         .         .
  21.42      0.0417      0.01  Q         .         .         .         .
  21.57      0.0418      0.01  Q         .         .         .         .
  21.73      0.0419      0.01  Q         .         .         .         .
  21.88      0.0419      0.01  Q         .         .         .         .
  22.04      0.0420      0.01  Q         .         .         .         .
  22.19      0.0421      0.01  Q         .         .         .         .
  22.35      0.0422      0.01  Q         .         .         .         .
  22.50      0.0423      0.01  Q         .         .         .         .
  22.66      0.0424      0.01  Q         .         .         .         .
  22.81      0.0425      0.01  Q         .         .         .         .
  22.97      0.0425      0.01  Q         .         .         .         .
  23.12      0.0426      0.01  Q         .         .         .         .
  23.28      0.0427      0.01  Q         .         .         .         .
  23.43      0.0428      0.01  Q         .         .         .         .
  23.59      0.0428      0.01  Q         .         .         .         .
  23.74      0.0429      0.01  Q         .         .         .         .
  23.90      0.0430      0.01  Q         .         .         .         .
  24.05      0.0431      0.01  Q         .         .         .         .
  24.21      0.0431      0.00  Q         .         .         .         . 1877.436
 ----------------------------------------------------------------------------
--------------------------------------------------------------------------------
    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%                            1449.2
              10%                              27.9
              20%                              18.6
              30%                               9.3
              40%                               9.3
              50%                               9.3
              60%                               9.3
              70%                               9.3
              80%                               9.3



              90%                               9.3



Hydrograph - Basin D Tributary to Infiltration Basin 2 - 10 Year Storm Event
 ============================================================================
 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.04 (inches)

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE
        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD
          1          1.08      100.00       90.(AMC II)     0.400       0.249
          2          0.52       98.00       98.(AMC II)     0.000       0.748

     TOTAL AREA (Acres) =      1.60
                              _
     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.270
                                      _
     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.589
 ============================================================================
----------------------------------------------------------------------------

     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.99
     TOTAL CATCHMENT AREA(ACRES) =    1.60
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.270
     LOW LOSS FRACTION = 0.589
     TIME OF CONCENTRATION(MIN.) = 10.90
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
     USER SPECIFIED RAINFALL VALUES ARE USED
     RETURN FREQUENCY(YEARS) =  10
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.23
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.54
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.61
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.94
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.23
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.04

 ----------------------------------------------------------------------------

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.13
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.14

 ****************************************************************************
   TIME     VOLUME       Q    0.        2.5       5.0       7.5      10.0
  (HOURS)    (AF)      (CFS)
 ----------------------------------------------------------------------------
   0.01      0.0000      0.00  Q         .         .         .         .
   0.20      0.0002      0.02  Q         .         .         .         .
   0.38      0.0005      0.02  Q         .         .         .         .
   0.56      0.0008      0.02  Q         .         .         .         .
   0.74      0.0011      0.02  Q         .         .         .         .
   0.92      0.0014      0.02  Q         .         .         .         .
   1.10      0.0017      0.02  Q         .         .         .         .
   1.29      0.0020      0.02  Q         .         .         .         .
   1.47      0.0023      0.02  Q         .         .         .         .
   1.65      0.0027      0.02  Q         .         .         .         .



   1.83      0.0030      0.02  Q         .         .         .         .
   2.01      0.0033      0.02  Q         .         .         .         .
   2.19      0.0036      0.02  Q         .         .         .         .
   2.38      0.0040      0.02  Q         .         .         .         .
   2.56      0.0043      0.02  Q         .         .         .         .
   2.74      0.0046      0.02  Q         .         .         .         .
   2.92      0.0050      0.02  Q         .         .         .         .
   3.10      0.0053      0.02  Q         .         .         .         .
   3.28      0.0057      0.02  Q         .         .         .         .
   3.47      0.0060      0.02  Q         .         .         .         .
   3.65      0.0064      0.02  Q         .         .         .         .
   3.83      0.0067      0.02  Q         .         .         .         .
   4.01      0.0071      0.02  Q         .         .         .         .
   4.19      0.0074      0.02  Q         .         .         .         .
   4.37      0.0078      0.02  Q         .         .         .         .
   4.56      0.0082      0.02  Q         .         .         .         .
   4.74      0.0085      0.02  Q         .         .         .         .
   4.92      0.0089      0.03  Q         .         .         .         .
   5.10      0.0093      0.03  Q         .         .         .         .
   5.28      0.0097      0.03  Q         .         .         .         .
   5.46      0.0101      0.03  Q         .         .         .         .
   5.64      0.0105      0.03  Q         .         .         .         .
   5.83      0.0109      0.03  Q         .         .         .         .
   6.01      0.0113      0.03  Q         .         .         .         .
   6.19      0.0117      0.03  Q         .         .         .         .
   6.37      0.0121      0.03  Q         .         .         .         .
   6.55      0.0125      0.03  Q         .         .         .         .
   6.74      0.0129      0.03  Q         .         .         .         .
   6.92      0.0134      0.03  Q         .         .         .         .
   7.10      0.0138      0.03  Q         .         .         .         .
   7.28      0.0142      0.03  Q         .         .         .         .
   7.46      0.0147      0.03  Q         .         .         .         .
   7.64      0.0151      0.03  Q         .         .         .         .
   7.83      0.0156      0.03  Q         .         .         .         .
   8.01      0.0160      0.03  Q         .         .         .         .
   8.19      0.0165      0.03  Q         .         .         .         .
   8.37      0.0170      0.03  Q         .         .         .         .
   8.55      0.0175      0.03  Q         .         .         .         .
   8.73      0.0179      0.03  Q         .         .         .         .
   8.91      0.0184      0.03  Q         .         .         .         .
   9.10      0.0189      0.03  Q         .         .         .         .
   9.28      0.0195      0.03  Q         .         .         .         .
   9.46      0.0200      0.03  Q         .         .         .         .
   9.64      0.0205      0.04  Q         .         .         .         .
   9.82      0.0211      0.04  Q         .         .         .         .
  10.01      0.0216      0.04  Q         .         .         .         .
  10.19      0.0222      0.04  Q         .         .         .         .
  10.37      0.0227      0.04  Q         .         .         .         .
  10.55      0.0233      0.04  Q         .         .         .         .
  10.73      0.0239      0.04  Q         .         .         .         .
  10.91      0.0245      0.04  Q         .         .         .         .
  11.10      0.0251      0.04  Q         .         .         .         .
  11.28      0.0258      0.04  Q         .         .         .         .
  11.46      0.0264      0.04  Q         .         .         .         .
  11.64      0.0271      0.04  Q         .         .         .         .



  11.82      0.0278      0.05  Q         .         .         .         .
  12.00      0.0285      0.05  Q         .         .         .         .
  12.19      0.0292      0.05  Q         .         .         .         .
  12.37      0.0300      0.05  Q         .         .         .         .
  12.55      0.0308      0.06  Q         .         .         .         .
  12.73      0.0317      0.06  Q         .         .         .         .
  12.91      0.0325      0.06  Q         .         .         .         .
  13.09      0.0334      0.06  Q         .         .         .         .
  13.27      0.0344      0.06  Q         .         .         .         .
  13.46      0.0353      0.07  Q         .         .         .         .
  13.64      0.0364      0.07  Q         .         .         .         .
  13.82      0.0374      0.07  Q         .         .         .         .
  14.00      0.0385      0.08  Q         .         .         .         .
  14.18      0.0397      0.08  Q         .         .         .         .
  14.37      0.0409      0.09  Q         .         .         .         .
  14.55      0.0423      0.09  Q         .         .         .         .
  14.73      0.0437      0.10  Q         .         .         .         .
  14.91      0.0452      0.11  Q         .         .         .         .
  15.09      0.0469      0.12  Q         .         .         .         .
  15.27      0.0488      0.13  Q         .         .         .         .
  15.45      0.0506      0.11  Q         .         .         .         .
  15.64      0.0521      0.08  Q         .         .         .         .
  15.82      0.0550      0.31  .Q        .         .         .         .
  16.00      0.0626      0.71  . Q       .         .         .         .
  16.18      0.0865      2.47  .        Q.         .         .         .
  16.36      0.1059      0.10  Q         .         .         .         .
  16.55      0.1077      0.14  Q         .         .         .         .
  16.73      0.1096      0.11  Q         .         .         .         .
  16.91      0.1111      0.09  Q         .         .         .         .
  17.09      0.1125      0.08  Q         .         .         .         .
  17.27      0.1137      0.07  Q         .         .         .         .
  17.45      0.1147      0.07  Q         .         .         .         .
  17.64      0.1157      0.06  Q         .         .         .         .
  17.82      0.1166      0.06  Q         .         .         .         .
  18.00      0.1174      0.05  Q         .         .         .         .
  18.18      0.1182      0.05  Q         .         .         .         .
  18.36      0.1189      0.05  Q         .         .         .         .
  18.54      0.1196      0.04  Q         .         .         .         .
  18.73      0.1202      0.04  Q         .         .         .         .
  18.91      0.1208      0.04  Q         .         .         .         .
  19.09      0.1214      0.04  Q         .         .         .         .
  19.27      0.1220      0.04  Q         .         .         .         .
  19.45      0.1225      0.04  Q         .         .         .         .
  19.63      0.1230      0.03  Q         .         .         .         .
  19.82      0.1235      0.03  Q         .         .         .         .
  20.00      0.1240      0.03  Q         .         .         .         .
  20.18      0.1245      0.03  Q         .         .         .         .
  20.36      0.1249      0.03  Q         .         .         .         .
  20.54      0.1254      0.03  Q         .         .         .         .
  20.72      0.1258      0.03  Q         .         .         .         .
  20.91      0.1263      0.03  Q         .         .         .         .
  21.09      0.1267      0.03  Q         .         .         .         .
  21.27      0.1271      0.03  Q         .         .         .         .
  21.45      0.1275      0.03  Q         .         .         .         .
  21.63      0.1279      0.03  Q         .         .         .         .



  21.81      0.1283      0.03  Q         .         .         .         .
  21.99      0.1286      0.02  Q         .         .         .         .
  22.18      0.1290      0.02  Q         .         .         .         .
  22.36      0.1293      0.02  Q         .         .         .         .
  22.54      0.1297      0.02  Q         .         .         .         .
  22.72      0.1300      0.02  Q         .         .         .         .
  22.90      0.1304      0.02  Q         .         .         .         .
  23.08      0.1307      0.02  Q         .         .         .         .
  23.27      0.1311      0.02  Q         .         .         .         .
  23.45      0.1314      0.02  Q         .         .         .         .
  23.63      0.1317      0.02  Q         .         .         .         .
  23.81      0.1320      0.02  Q         .         .         .         .
  23.99      0.1323      0.02  Q         .         .         .         .
  24.17      0.1326      0.02  Q         .         .         .         .
  24.36      0.1328      0.00  Q         .         .         .         . 5784.768
 ----------------------------------------------------------------------------



Routed Hydrograph - Basin D routed thru Basin 2 - 10 Year Storm Event
============================================================================
     FLOW-THROUGH DETENTION BASIN MODEL

     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =   10.900
     DEAD STORAGE(AF) =       0.00
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00

                    INFLOW
                      |
                      |
                      |
                      V               __effective depth
                -------------         |   (and volume)
                |           |    |    |
                | detention |    |....V.............
                |   basin   |<-->|          outflow
                |           |    |........._________
                -------------    |         |   \
                      |          | storage |     basin outlet
                      V          -----------
                   OUTFLOW

     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =   4
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  *
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   *
     *      0.000      0.000      0.000**      1.000      0.010      0.000*
     *      2.000      0.030      0.000**      3.000      0.070      4.700*
----------------------------------------------------------------------------
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2}
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET)
           1     0.00       0.00000      0.00000
           2     1.00       0.01000      0.01000
           3     2.00       0.03000      0.03000
           4     3.00       0.03472      0.10528
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.)
----------------------------------------------------------------------------
     DETENTION BASIN ROUTING RESULTS:
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF)
----------------------------------------------------------------------------
       0.013        0.000     0.00      0.00     0.00      0.000
       0.195        0.000     0.02      0.03     0.00      0.000



       0.377        0.000     0.02      0.06     0.00      0.001
       0.558        0.000     0.02      0.09     0.00      0.001
       0.740        0.000     0.02      0.12     0.00      0.001
       0.922        0.000     0.02      0.15     0.00      0.002
       1.103        0.000     0.02      0.19     0.00      0.002
       1.285        0.000     0.02      0.22     0.00      0.002
       1.467        0.000     0.02      0.25     0.00      0.002
       1.648        0.000     0.02      0.28     0.00      0.003
       1.830        0.000     0.02      0.31     0.00      0.003
       2.012        0.000     0.02      0.35     0.00      0.003
       2.193        0.000     0.02      0.38     0.00      0.004
       2.375        0.000     0.02      0.41     0.00      0.004
       2.557        0.000     0.02      0.45     0.00      0.004
       2.738        0.000     0.02      0.48     0.00      0.005
       2.920        0.000     0.02      0.51     0.00      0.005
       3.102        0.000     0.02      0.55     0.00      0.005
       3.283        0.000     0.02      0.58     0.00      0.006
       3.465        0.000     0.02      0.62     0.00      0.006
       3.647        0.000     0.02      0.65     0.00      0.007
       3.828        0.000     0.02      0.69     0.00      0.007
       4.010        0.000     0.02      0.73     0.00      0.007
       4.192        0.000     0.02      0.76     0.00      0.008
       4.373        0.000     0.02      0.80     0.00      0.008
       4.555        0.000     0.02      0.84     0.00      0.008
       4.737        0.000     0.02      0.87     0.00      0.009
       4.918        0.000     0.03      0.91     0.00      0.009
       5.100        0.000     0.03      0.95     0.00      0.009
       5.282        0.000     0.03      0.99     0.00      0.010
       5.463        0.000     0.03      1.01     0.00      0.010
       5.645        0.000     0.03      1.03     0.00      0.011
       5.827        0.000     0.03      1.05     0.00      0.011
       6.008        0.000     0.03      1.07     0.00      0.011
       6.190        0.000     0.03      1.09     0.00      0.012
       6.372        0.000     0.03      1.11     0.00      0.012
       6.553        0.000     0.03      1.14     0.00      0.013
       6.735        0.000     0.03      1.16     0.00      0.013
       6.917        0.000     0.03      1.18     0.00      0.014
       7.098        0.000     0.03      1.20     0.00      0.014
       7.280        0.000     0.03      1.22     0.00      0.014
       7.462        0.000     0.03      1.24     0.00      0.015
       7.643        0.000     0.03      1.27     0.00      0.015
       7.825        0.000     0.03      1.29     0.00      0.016
       8.007        0.000     0.03      1.31     0.00      0.016
       8.188        0.000     0.03      1.34     0.00      0.017
       8.370        0.000     0.03      1.36     0.00      0.017
       8.552        0.000     0.03      1.38     0.00      0.018
       8.733        0.000     0.03      1.41     0.00      0.018
       8.915        0.000     0.03      1.43     0.00      0.019
       9.097        0.000     0.03      1.46     0.00      0.019
       9.278        0.000     0.03      1.49     0.00      0.020
       9.460        0.000     0.03      1.51     0.00      0.020
       9.642        0.000     0.04      1.54     0.00      0.021
       9.823        0.000     0.04      1.57     0.00      0.021
      10.005        0.000     0.04      1.59     0.00      0.022
      10.187        0.000     0.04      1.62     0.00      0.022



      10.368        0.000     0.04      1.65     0.00      0.023
      10.550        0.000     0.04      1.68     0.00      0.024
      10.732        0.000     0.04      1.71     0.00      0.024
      10.913        0.000     0.04      1.74     0.00      0.025
      11.095        0.000     0.04      1.77     0.00      0.025
      11.277        0.000     0.04      1.81     0.00      0.026
      11.458        0.000     0.04      1.84     0.00      0.027
      11.640        0.000     0.04      1.87     0.00      0.027
      11.822        0.000     0.05      1.91     0.00      0.028
      12.003        0.000     0.05      1.94     0.00      0.029
      12.185        0.000     0.05      1.98     0.00      0.030
      12.367        0.000     0.05      2.01     0.01      0.030
      12.548        0.000     0.06      2.01     0.04      0.030
      12.730        0.000     0.06      2.01     0.05      0.030
      12.912        0.000     0.06      2.01     0.06      0.031
      13.093        0.000     0.06      2.01     0.06      0.031
      13.275        0.000     0.06      2.01     0.06      0.031
      13.457        0.000     0.07      2.01     0.06      0.031
      13.638        0.000     0.07      2.01     0.07      0.031
      13.820        0.000     0.07      2.02     0.07      0.031
      14.002        0.000     0.08      2.02     0.07      0.031
      14.183        0.000     0.08      2.02     0.08      0.031
      14.365        0.000     0.09      2.02     0.08      0.031
      14.547        0.000     0.09      2.02     0.09      0.031
      14.728        0.000     0.10      2.02     0.09      0.031
      14.910        0.000     0.11      2.02     0.10      0.031
      15.092        0.000     0.12      2.03     0.11      0.031
      15.273        0.000     0.13      2.03     0.12      0.031
      15.455        0.000     0.11      2.02     0.12      0.031
      15.637        0.000     0.08      2.02     0.10      0.031
      15.818        0.000     0.31      2.06     0.19      0.033
      16.000        0.000     0.71      2.15     0.49      0.036
      16.182        0.000     2.47      2.50     1.52      0.050
      16.363        0.000     0.10      2.05     1.30      0.032
      16.545        0.000     0.14      2.03     0.20      0.031
      16.727        0.000     0.11      2.02     0.13      0.031
      16.908        0.000     0.09      2.02     0.11      0.031
      17.090        0.000     0.08      2.02     0.09      0.031
      17.272        0.000     0.07      2.02     0.08      0.031
      17.453        0.000     0.07      2.01     0.07      0.031
      17.635        0.000     0.06      2.01     0.07      0.031
      17.817        0.000     0.06      2.01     0.06      0.030
      17.998        0.000     0.05      2.01     0.06      0.030
      18.180        0.000     0.05      2.01     0.05      0.030
      18.362        0.000     0.05      2.01     0.05      0.030
      18.543        0.000     0.04      2.01     0.04      0.030
      18.725        0.000     0.04      2.01     0.04      0.030
      18.907        0.000     0.04      2.01     0.04      0.030
      19.088        0.000     0.04      2.01     0.04      0.030
      19.270        0.000     0.04      2.01     0.04      0.030
      19.452        0.000     0.04      2.01     0.04      0.030
      19.633        0.000     0.03      2.01     0.03      0.030
      19.815        0.000     0.03      2.01     0.03      0.030
      19.997        0.000     0.03      2.01     0.03      0.030
      20.178        0.000     0.03      2.01     0.03      0.030



      20.360        0.000     0.03      2.01     0.03      0.030
      20.542        0.000     0.03      2.01     0.03      0.030
      20.723        0.000     0.03      2.01     0.03      0.030
      20.905        0.000     0.03      2.01     0.03      0.030
      21.087        0.000     0.03      2.01     0.03      0.030
      21.268        0.000     0.03      2.01     0.03      0.030
      21.450        0.000     0.03      2.01     0.03      0.030
      21.632        0.000     0.03      2.01     0.03      0.030
      21.813        0.000     0.03      2.01     0.03      0.030
      21.995        0.000     0.02      2.01     0.02      0.030
      22.177        0.000     0.02      2.01     0.02      0.030
      22.358        0.000     0.02      2.01     0.02      0.030
      22.540        0.000     0.02      2.00     0.02      0.030
      22.722        0.000     0.02      2.00     0.02      0.030
      22.903        0.000     0.02      2.00     0.02      0.030
      23.085        0.000     0.02      2.00     0.02      0.030
      23.267        0.000     0.02      2.00     0.02      0.030
      23.448        0.000     0.02      2.00     0.02      0.030
      23.630        0.000     0.02      2.00     0.02      0.030
      23.812        0.000     0.02      2.00     0.02      0.030
      23.993        0.000     0.02      2.00     0.02      0.030
      24.175        0.000     0.02      2.00     0.02      0.030
      24.357        0.000     0.00      2.00     0.01      0.030



Hydrograph - Basin E Tributary to Infiltration Basin 3 - 10 Year Storm Event
============================================================================
 *** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
     AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

     TOTAL 24-HOUR DURATION RAINFALL DEPTH =     2.04 (inches)

     SOIL-COVER     AREA      PERCENT OF    SCS CURVE    LOSS RATE
        TYPE      (Acres)   PERVIOUS AREA     NUMBER    Fp(in./hr.)    YIELD
          1          0.53        0.00       98.(AMC II)     0.000       0.889
          2         12.84      100.00       90.(AMC II)     0.400       0.249

     TOTAL AREA (Acres) =     13.37
                              _
     AREA-AVERAGED LOSS RATE, Fm (in./hr.) =  0.384
                                      _
     AREA-AVERAGED LOW LOSS FRACTION, Y = 0.726
 ============================================================================

----------------------------------------------------------------------------

     RATIONAL METHOD CALIBRATION COEFFICIENT = 1.00
     TOTAL CATCHMENT AREA(ACRES) =   13.37
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.384
     LOW LOSS FRACTION = 0.726
     TIME OF CONCENTRATION(MIN.) = 16.50
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
     USER SPECIFIED RAINFALL VALUES ARE USED
     RETURN FREQUENCY(YEARS) =  10
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.23
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.54
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.61
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.94
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  1.23
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  2.04

 ----------------------------------------------------------------------------

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.83
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     1.44

 ****************************************************************************
   TIME     VOLUME       Q    0.        5.0      10.0      15.0      20.0
  (HOURS)    (AF)      (CFS)
 ----------------------------------------------------------------------------
   0.05      0.0000      0.00  Q         .         .         .         .
   0.32      0.0013      0.11  Q         .         .         .         .
   0.60      0.0039      0.12  Q         .         .         .         .
   0.88      0.0065      0.12  Q         .         .         .         .
   1.15      0.0092      0.12  Q         .         .         .         .
   1.42      0.0119      0.12  Q         .         .         .         .
   1.70      0.0146      0.12  Q         .         .         .         .
   1.98      0.0174      0.12  Q         .         .         .         .
   2.25      0.0202      0.12  Q         .         .         .         .



   2.53      0.0230      0.13  Q         .         .         .         .
   2.80      0.0259      0.13  Q         .         .         .         .
   3.08      0.0288      0.13  Q         .         .         .         .
   3.35      0.0317      0.13  Q         .         .         .         .
   3.62      0.0347      0.13  Q         .         .         .         .
   3.90      0.0378      0.13  Q         .         .         .         .
   4.18      0.0408      0.14  Q         .         .         .         .
   4.45      0.0439      0.14  Q         .         .         .         .
   4.72      0.0471      0.14  Q         .         .         .         .
   5.00      0.0503      0.14  Q         .         .         .         .
   5.28      0.0536      0.14  Q         .         .         .         .
   5.55      0.0569      0.15  Q         .         .         .         .
   5.82      0.0603      0.15  Q         .         .         .         .
   6.10      0.0637      0.15  Q         .         .         .         .
   6.38      0.0672      0.16  Q         .         .         .         .
   6.65      0.0707      0.16  Q         .         .         .         .
   6.93      0.0743      0.16  Q         .         .         .         .
   7.20      0.0780      0.16  Q         .         .         .         .
   7.47      0.0817      0.17  Q         .         .         .         .
   7.75      0.0856      0.17  Q         .         .         .         .
   8.02      0.0895      0.17  Q         .         .         .         .
   8.30      0.0935      0.18  Q         .         .         .         .
   8.57      0.0975      0.18  Q         .         .         .         .
   8.85      0.1017      0.19  Q         .         .         .         .
   9.12      0.1060      0.19  Q         .         .         .         .
   9.40      0.1104      0.19  Q         .         .         .         .
   9.68      0.1149      0.20  Q         .         .         .         .
   9.95      0.1195      0.20  Q         .         .         .         .
  10.23      0.1242      0.21  Q         .         .         .         .
  10.50      0.1291      0.22  Q         .         .         .         .
  10.77      0.1342      0.23  Q         .         .         .         .
  11.05      0.1394      0.23  Q         .         .         .         .
  11.32      0.1447      0.24  Q         .         .         .         .
  11.60      0.1503      0.25  Q         .         .         .         .
  11.88      0.1561      0.26  Q         .         .         .         .
  12.15      0.1621      0.27  Q         .         .         .         .
  12.43      0.1686      0.30  Q         .         .         .         .
  12.70      0.1756      0.31  Q         .         .         .         .
  12.98      0.1829      0.33  Q         .         .         .         .
  13.25      0.1907      0.35  Q         .         .         .         .
  13.52      0.1988      0.37  Q         .         .         .         .
  13.80      0.2075      0.39  Q         .         .         .         .
  14.07      0.2169      0.43  Q         .         .         .         .
  14.35      0.2270      0.46  Q         .         .         .         .
  14.62      0.2383      0.53  .Q        .         .         .         .
  14.90      0.2507      0.57  .Q        .         .         .         .
  15.18      0.2649      0.69  .Q        .         .         .         .
  15.45      0.2815      0.77  .Q        .         .         .         .
  15.73      0.2965      0.54  .Q        .         .         .         .
  16.00      0.3242      1.90  .  Q      .         .         .         .
  16.27      0.5119     14.61  .         .         .        Q.         .
  16.55      0.6846      0.58  .Q        .         .         .         .
  16.83      0.6982      0.62  .Q        .         .         .         .
  17.10      0.7109      0.49  Q         .         .         .         .
  17.38      0.7211      0.41  Q         .         .         .         .



  17.65      0.7298      0.36  Q         .         .         .         .
  17.92      0.7376      0.32  Q         .         .         .         .
  18.20      0.7446      0.29  Q         .         .         .         .
  18.48      0.7508      0.25  Q         .         .         .         .
  18.75      0.7563      0.24  Q         .         .         .         .
  19.02      0.7615      0.22  Q         .         .         .         .
  19.30      0.7664      0.21  Q         .         .         .         .
  19.58      0.7711      0.20  Q         .         .         .         .
  19.85      0.7754      0.19  Q         .         .         .         .
  20.12      0.7796      0.18  Q         .         .         .         .
  20.40      0.7836      0.17  Q         .         .         .         .
  20.67      0.7874      0.17  Q         .         .         .         .
  20.95      0.7911      0.16  Q         .         .         .         .
  21.23      0.7947      0.15  Q         .         .         .         .
  21.50      0.7981      0.15  Q         .         .         .         .
  21.77      0.8014      0.14  Q         .         .         .         .
  22.05      0.8046      0.14  Q         .         .         .         .
  22.33      0.8077      0.14  Q         .         .         .         .
  22.60      0.8107      0.13  Q         .         .         .         .
  22.88      0.8137      0.13  Q         .         .         .         .
  23.15      0.8166      0.12  Q         .         .         .         .
  23.42      0.8194      0.12  Q         .         .         .         .
  23.70      0.8221      0.12  Q         .         .         .         .
  23.98      0.8248      0.12  Q         .         .         .         .
  24.25      0.8274      0.11  Q         .         .         .         .
  24.52      0.8287      0.00  Q         .         .         .         . 36098.17
 ----------------------------------------------------------------------------



Routed Hydrograph - Basin E routed thru Basin 3 - 10 Year Storm Event
============================================================================
     FLOW-THROUGH DETENTION BASIN MODEL

     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =   16.500
     DEAD STORAGE(AF) =       0.00
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00

                    INFLOW
                      |
                      |
                      |
                      V               __effective depth
                -------------         |   (and volume)
                |           |    |    |
                | detention |    |....V.............
                |   basin   |<-->|          outflow
                |           |    |........._________
                -------------    |         |   \
                      |          | storage |     basin outlet
                      V          -----------
                   OUTFLOW

     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =   3
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  *
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   *
     *      0.000      0.000      0.000**      1.000      0.080      0.000*
     *      2.000      0.170     43.500**
----------------------------------------------------------------------------
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2}
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET)
           1     0.00       0.00000      0.00000
           2     1.00       0.08000      0.08000
           3     2.00      -0.32432      0.66432
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.)
----------------------------------------------------------------------------
     DETENTION BASIN ROUTING RESULTS:
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF)
----------------------------------------------------------------------------
       0.050        0.000     0.00      0.00     0.00      0.000
       0.325        0.000     0.11      0.03     0.00      0.003
       0.600        0.000     0.12      0.07     0.00      0.005
       0.875        0.000     0.12      0.10     0.00      0.008
       1.150        0.000     0.12      0.13     0.00      0.011



       1.425        0.000     0.12      0.17     0.00      0.013
       1.700        0.000     0.12      0.20     0.00      0.016
       1.975        0.000     0.12      0.23     0.00      0.019
       2.250        0.000     0.12      0.27     0.00      0.022
       2.525        0.000     0.13      0.31     0.00      0.024
       2.800        0.000     0.13      0.34     0.00      0.027
       3.075        0.000     0.13      0.38     0.00      0.030
       3.350        0.000     0.13      0.42     0.00      0.033
       3.625        0.000     0.13      0.45     0.00      0.036
       3.900        0.000     0.13      0.49     0.00      0.039
       4.175        0.000     0.14      0.53     0.00      0.042
       4.450        0.000     0.14      0.57     0.00      0.046
       4.725        0.000     0.14      0.61     0.00      0.049
       5.000        0.000     0.14      0.65     0.00      0.052
       5.275        0.000     0.14      0.69     0.00      0.055
       5.550        0.000     0.15      0.73     0.00      0.059
       5.825        0.000     0.15      0.77     0.00      0.062
       6.100        0.000     0.15      0.82     0.00      0.065
       6.375        0.000     0.16      0.86     0.00      0.069
       6.650        0.000     0.16      0.91     0.00      0.072
       6.925        0.000     0.16      0.95     0.00      0.076
       7.200        0.000     0.16      1.00     0.00      0.080
       7.475        0.000     0.17      1.01     0.14      0.081
       7.750        0.000     0.17      1.00     0.19      0.080
       8.025        0.000     0.17      1.01     0.16      0.080
       8.300        0.000     0.18      1.00     0.18      0.080
       8.575        0.000     0.18      1.00     0.18      0.080
       8.850        0.000     0.19      1.00     0.19      0.080
       9.125        0.000     0.19      1.00     0.19      0.080
       9.400        0.000     0.19      1.00     0.20      0.080
       9.675        0.000     0.20      1.00     0.20      0.080
       9.950        0.000     0.20      1.00     0.21      0.080
      10.225        0.000     0.21      1.01     0.21      0.080
      10.500        0.000     0.22      1.00     0.22      0.080
      10.775        0.000     0.23      1.01     0.22      0.080
      11.050        0.000     0.23      1.01     0.23      0.080
      11.325        0.000     0.24      1.01     0.24      0.081
      11.600        0.000     0.25      1.01     0.25      0.081
      11.875        0.000     0.26      1.01     0.26      0.081
      12.150        0.000     0.27      1.01     0.27      0.081
      12.425        0.000     0.30      1.01     0.30      0.081
      12.700        0.000     0.31      1.01     0.31      0.081
      12.975        0.000     0.33      1.01     0.33      0.081
      13.250        0.000     0.35      1.01     0.35      0.081
      13.525        0.000     0.37      1.01     0.37      0.081
      13.800        0.000     0.39      1.01     0.39      0.081
      14.075        0.000     0.43      1.01     0.42      0.081
      14.350        0.000     0.46      1.01     0.46      0.081
      14.625        0.000     0.53      1.01     0.52      0.081
      14.900        0.000     0.57      1.01     0.57      0.081
      15.175        0.000     0.69      1.02     0.67      0.082
      15.450        0.000     0.77      1.02     0.77      0.082
      15.725        0.000     0.54      1.01     0.58      0.081
      16.000        0.000     1.90      1.07     1.67      0.086
      16.275        0.000    14.61      1.52    12.82      0.127



      16.550        0.000     0.58      0.17    11.34      0.013
      16.825        0.000     0.62      0.34     0.00      0.027
      17.100        0.000     0.49      0.48     0.00      0.038
      17.375        0.000     0.41      0.60     0.00      0.048
      17.650        0.000     0.36      0.70     0.00      0.056
      17.925        0.000     0.32      0.79     0.00      0.063
      18.200        0.000     0.29      0.87     0.00      0.070
      18.475        0.000     0.25      0.95     0.00      0.076
      18.750        0.000     0.24      1.00     0.04      0.080
      19.025        0.000     0.22      1.01     0.20      0.081
      19.300        0.000     0.21      1.00     0.23      0.080
      19.575        0.000     0.20      1.01     0.19      0.081
      19.850        0.000     0.19      1.00     0.20      0.080
      20.125        0.000     0.18      1.00     0.17      0.080
      20.400        0.000     0.17      1.00     0.18      0.080
      20.675        0.000     0.17      1.00     0.16      0.080
      20.950        0.000     0.16      1.00     0.16      0.080
      21.225        0.000     0.15      1.00     0.15      0.080
      21.500        0.000     0.15      1.00     0.15      0.080
      21.775        0.000     0.14      1.00     0.14      0.080
      22.050        0.000     0.14      1.00     0.14      0.080
      22.325        0.000     0.14      1.00     0.14      0.080
      22.600        0.000     0.13      1.00     0.13      0.080
      22.875        0.000     0.13      1.00     0.13      0.080
      23.150        0.000     0.12      1.00     0.12      0.080
      23.425        0.000     0.12      1.00     0.12      0.080
      23.700        0.000     0.12      1.00     0.12      0.080
      23.975        0.000     0.12      1.00     0.12      0.080
      24.250        0.000     0.11      1.00     0.11      0.080
      24.525        0.000     0.00      0.99     0.06      0.079
----------------------------------------------------------------------------
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Estimating Volume- and Flow-based BMP Design Runoff Quantities
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area ratio, i Region

NOAA Atlas 14
Precipitation

Depth (2-yr 1-Hr
Rainfall)

Factor of
Safety1

Volume-based
BMP drawdown

time2

Composite
runoff

coefficient,
CBMP

Intensity
regression

coefficient, I

Design rainfall
intensity, IBMP

Flow-based
BMP treatment

flowrate, Q

6-hour rainfall
regression
coefficient

6-hour mean
storm rainfall,

P6

Drawdown
time

regression
constant, a

Maximized
detention

volume, P0

Target
capture

volume, V0

Target
capture

volume, V0

acres

(Valley,
Mountain, or

Desert) inches/hour (24 or 48) hours inches/hour cfs inches inches acre-feet ft3

DA-1 6.70 0.24 Desert 0.36 2 48 0.19 0.3250 0.23 0.3029 1.2371 0.45 1.963 0.17 0.094 4108
DA-2 1.60 0.32 Desert 0.36 2 48 0.24 0.3250 0.23 0.0891 1.2371 0.45 1.963 0.21 0.028 1208
DA-3 13.37 0.04 Desert 0.36 2 48 0.07 0.3250 0.23 0.22 1.2371 0.45 1.963 0.06 0.068 2956

0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
0.00 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Quantity Valley Mountain Desert
85% upper confidence limits

I 0.2787 0.3614 0.3250
P6 1.4807 1.9090 1.2371

Time a
hours

24 1.582
48 1.963

Notes:
1 The SBC MWQMPG recommends a factor of safety of 2.
2 The SBC MWQMPG recommends a drawdown time of 48 hours.  (A shorter time is not feasible for all soil types.  A longer time can negatively affect vector control efforts.)

Drawdown Time
Regression Constant, a

SAN BERNARDINO COUNTY STORMWATER PROGRAM
MODEL WATER QUALITY MANAGEMENT PLAN GUIDANCE

Regression Coefficients for Intensity (I) and 6-hour
mean storm rainfall (P6)

SBC_WQMP_2005_BMP_calcs.xls
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Analysis of Urban BMP Performance and Longevity in Prince George's County, 
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