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 ALTA OCEANSIDE
Priority Development Project - Storm Water Mitigation Plan

How to Use This Template

This template, assembled by GHD Inc. on behalf of the City of Oceanside, is for the
development of Storm Water Quality Management Plans (SWQMPs) for Priority Development
Projects (PDPs) proposed within Oceanside, CA.  It is based on requirements set forth in the
Regional Water Quality Control Board’s National Pollutant Discharge Elimination System MS4
Permit that covers the San Diego Region (Order No. R9-2013-0001).

All references within the template refer to the City of Oceanside BMP Design Manual dated
February 2016 (Manual).  Use of this template in conjunction with the Manual is intended to help
a project applicant develop a SWQMP compliant with City of Oceanside and MS4 Permit
requirements.

Template Date: February 16, 2016

Assembled By:



 ALTA OCEANSIDE
Priority Development Project - Storm Water Mitigation Plan

Quick Reference Guide

Item Project Information 

Project Name Alta Oceanside

Application Number(s) RT19-00001

Project Address Costa Pacifica Way, Oceanside, CA 92054 

Total Parcel Area 231430 sq. ft.

Project Description
The ALTA Oceanside property is a 5.31-acre site located in the 
City of Oceanside, CA, west of I-5 and south of the San Luis 
Rey River. Existing site is partially developed with older com-
mercial uses along North Coast Highway and includes a private 
Road, Costa Pacifica Way on the north. The proposed site will 
have a mixed use building incorporating 309-unit apartments 
and retail uses accessed from North Coast Highway.

Proposed Disturbed Area 191664 sq. ft.

Created or Replaced Impervious 177480 sq. ft.

Project Hydrologic Unit Watershed  Santa Maria

San Luis Rey

Carlsbad

Required to implement HMP Yes

No
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Section 2

SUBMITTAL RECORD

Use this Table to keep a record of submittals of this SWQMP. Each time the SWQMP is re-submitted,
provide the date and status of the project. In last column indicate changes that have been made or
indicate if response to plancheck comments is included. When applicable, insert response to plancheck
comments behind this page.

Submittal
Number Date Project Status Changes

1 1/25/2019
Preliminary Design/ Planning/ CEQA

Final Design

SWQMP Template initial
submittal

2 5/29/2019
 Preliminary Design/ Planning/ CEQA

Final Design

Response to plancheck
is included

3 9/1/2019
 Preliminary Design/ Planning/ CEQA

Final Design

Response to plancheck
is included

4
 Preliminary Design/ Planning/ CEQA

Final Design
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Section 2

Project Vicinity Map
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Section 4

Applicability of Permanent, Post-Construction
Storm Water BMP Requirements

(Storm Water Intake Form for all Development Permit Applications)
Form I-1

Project Identification

Project Name: ALTA Oceanside
Permit Application Number: Date: 10/8/19

Determination of Requirements
The purpose of this form is to identify permanent, post-construction requirements that apply to the
project. This form serves as a short summary of applicable requirements, in some cases referencing
separate forms that will serve as the backup for the determination of requirements.

Answer each step below, starting with Step 1 and progressing through each step until reaching "Stop".
Refer to the manual sections and/or separate forms referenced in each step below.

Step Answer Progression
Step 1: Is the project a "development project"?
See Section 1.3 of the manual for guidance.

Yes Go to Step 2.

No Stop.
Permanent BMP requirements do
not apply. No SWQMP will be
required. Provide discussion below.

Discussion / justification if the project is not a "development project" (e.g., the project includes only
interior remodels within an existing building):

Step 2: Is the project a Standard Project, PDP, or
exception to PDP definitions?
To answer this item, see Section 1.4 of the manual
in its entirety for guidance, AND complete Form
I-2, Project Type Determination.

Standard

Project

Stop.
Standard Project requirements apply,
including Standard Project SWQMP.

PDP PDP requirements apply, including
PDP SWQMP.
Go to Step 3.

 Exception

to PDP
definitions

Stop.
Standard Project requirements apply.
Provide discussion and list any
additional requirements below.
Prepare Standard Project SWQMP.

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable:

RT19-00001
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Section 4

Form I-1 Page 2 of 2
Step Answer Progression

Step 3. Is the project subject to earlier PDP
requirements due to a prior lawful approval?
See Section 1.10 of the manual for guidance.

Yes Consult the [City Engineer] to
determine requirements.
Provide discussion and identify
requirements below.
Go to Step 4.

No BMP Design Manual PDP
requirements apply.
Go to Step 4.

Discussion / justification of prior lawful approval, and identify requirements (not required if prior lawful approval
does not apply):

Step 4. Do hydromodification control requirements
apply?
See Section 1.6 of the manual for guidance.

Yes PDP structural BMPs required for
pollutant control (Chapter 5) and
hydromodification control (Chapter
6).
Go to Step 5.

No Stop.
PDP structural BMPs required for
pollutant control (Chapter 5) only.
Provide brief discussion of exemption
to hydromodification control below.

Discussion / justification if hydromodification control requirements do not apply:

The project discharges directly to an exempt system

Step 5. Does protection of critical coarse sediment
yield areas apply?
See Section 6.2 of the manual for guidance.

Yes Management measures required for
protection of critical coarse sediment
yield areas (Chapter 6.2).
Stop.

No Management measures not required
for protection of critical coarse
sediment yield areas.
Provide brief discussion below.
Stop.

Discussion / justification if protection of critical coarse sediment yield areas does not apply:

N/A - The project is exempt hydromodification requirements
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Section 5

Project Type Determination Checklist Form I-2

Project Information

Project Name: ALTA Oceanside 
Permit Application Number:

Project Type Determination: Standard Project or PDP

The project is (select one): New Development Redevelopment
The total proposed newly created or replaced impervious area is: 177480.34 ft2 (4.07 acres) 
Is the project in any of the following categories, (a) through (f)?
Yes No (a) New development projects that create 10,000 square feet or more of impervious surfaces

(collectively over the entire project site). This includes commercial, industrial, residential,
mixed-use, and public development projects on public or private land.

Yes No (b) Redevelopment projects that create and/or replace 5,000 square feet or more of
impervious surface (collectively over the entire project site on an existing site of 10,000
square feet or more of impervious surfaces). This includes commercial, industrial,
residential, mixed-use, and public development projects on public or private land.

Yes No (c) New and redevelopment projects that create 5,000 square feet or more of impervious
surface (collectively over the entire project site), and support one or more of the
following uses:

(i) Restaurants. This category is defined as a facility that sells prepared foods and
drinks for consumption, including stationary lunch counters and refreshment
stands selling prepared foods and drinks for immediate consumption SIC code
5812).

(ii) Hillside development projects. This category includes development on any
natural slope that is twenty-five percent or greater.

(iii)  Parking lots. This category is defined as a land area or facility for the temporary
parking or storage of motor vehicles used personally, for business, or for
commerce.

(iv)  Streets, roads, highways, freeways, and driveways. This category is defined as
any paved impervious surface used for the transportation of automobiles,
trucks, motorcycles, and other vehicles.

RT19-00001
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Section 5

Form I-2 Page 2 of 2
Yes No (d) New or redevelopment projects that create or replace 2,500 square feet or more of

impervious surface (collectively over the entire project site), and discharging directly to
an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that
is conveyed overland a distance of 200 feet or less from the project to the ESA, or
conveyed in a pipe or open channel any distance as an isolated flow from the project to
the ESA (i.e. not commingled with flows from adjacent lands).

Note: ESAs are areas that include but are not limited to all Clean Water Act Section
303(d) impaired water bodies; areas designated as Areas of Special Biological
Significance by the State Water Board and SDRWQCB; State Water Quality
Protected Areas; water bodies designated with the RARE beneficial use by the
State Water Board and SDRWQCB; and any other equivalent environmentally
sensitive areas which have been identified by the Copermittees. See manual Section
1.4.2 for additional guidance.

Yes No (e) New development projects that support one or more of the following uses:

(i) Automotive repair shops. This category is defined as a facility that is categorized
in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-
7539.

(ii) Retail gasoline outlets. This category includes retail gasoline outlets that meet
the following criteria: (a) 5,000 square feet or more or (b) a projected Average
Daily Traffic of 100 or more vehicles per day.

Yes No (f) New or redevelopment projects that result in the disturbance of one or more acres of
land and are expected to generate pollutants post construction.

Note: See manual Section 1.4.2 for additional guidance.

Does the project meet the definition of one or more of the PDP categories (a) through (f) listed above?

 No – the project is not a PDP (Standard Project).

 Yes – the project is a PDP.

The following is for redevelopment PDPs only:

The area of existing (pre-project) impervious area at the project site is:  ________ ft2 (A)
The total proposed newly created or replaced impervious area is: ________ ft2 (B)
Percent impervious surface created or replaced (A/B)*100: _______%
The percent impervious surface created or replaced is (select one based on the above calculation):

 less than or equal to fifty percent (50%) – only new impervious areas are considered PDP
OR

  greater than fifty percent (50%) – the entire project site is a PDP
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Section 6

Site Information Checklist
For PDPs 

Form I-3B (PDPs)

Project Summary Information 

Project Name ALTA Oceanside 

Project Address Costa Pacifica Way
Oceanside, CA 92054

Assessor's Parcel Number(s) 143-04-23, 143-04-54 (portion)

Permit Application Number RT19-00001

Project Watershed (Hydrologic Unit) Select One:

Santa Margarita 902 

San Luis Rey 903 

Carlsbad 904

Parcel Area

(total area of Assessor's Parcel(s) associated with 
the project)

5.31 Acres   (231,430 Square Feet)

Area to be disturbed by the project

(Project Area) 4.49 Acres   (191664  Square Feet)

Project Proposed Impervious Area

(subset of Project Area)
4.07 Acres   (177480 Square Feet)

Project Proposed Pervious Area

(subset of Project Area)
0.42 Acres   (14184 Square Feet)

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.
This may be less than the Parcel Area.

Hydrologic Unit Hydrologic Area Hydrologic Sub-Area

Santa Margarita 902.00  Ysidora 902.10  Lower Ysidora 902.11

San Luis Rey 903.00  Lower San Luis 903.10
 Mission 903.11

 Bonsall 903.12

Carlsbad 904.00

 Loma Alta 904.10 Not Applicable

 Buena Vista Creek 904.20
 El Salto 904.21

 Vista 904.22

 Agua Hedionda 4.30  Los Monos  904.31
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Section 6

Form I-3B Page 2 of 10
Description of Existing Site Condition and Drainage Patterns

Current Status of the Site (select all that apply):

Existing development

Previously graded but not built out

Agricultural or other non-impervious use

Vacant, undeveloped/natural

Description / Additional Information:

Existing Land Cover Includes (select all that apply):

Vegetative Cover

Non-Vegetated Pervious Areas

Impervious Areas

Description / Additional Information:

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):

NRCS Type A

NRCS Type B

NRCS Type C

NRCS Type D

Approximate Depth to Groundwater:

Groundwater Depth < 5 feet

5 feet < Groundwater Depth < 10 feet

10 feet < Groundwater Depth < 20 feet

Groundwater Depth > 20 feet
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Section 6

Form I-3B Page 3 of 10
Description of Existing Site Topography and Drainage [How is storm water runoff conveyed from the site?
At a minimum, this description should answer (1) whether existing drainage conveyance is natural or urban;
(2) describe existing constructed storm water conveyance systems, if applicable; and (3) is runoff from offsite
conveyed through the site? If so, describe]:

The Alta Oceanside property is a 5.31-acre site located in the City of Oceanside, CA, west of I-5 and 
south of the San Luis Rey River.

The northern portion of the site drains easterly into a brow ditch, which then conveys flows into an 
existing storm drain lateral along Costa Pacifica Way that delivers flows into a detention basin 
downstream.

The central portion of the site drains easterly via overland flow into the mobile home park. The runoff is 
routed into the existing storm drain lateral and is delivered to the detention basin downstream.

The southwesterly portion of the site drains southwest via overland flow into the mobile home park. It 
reaches the San Luis Rey River through a separate storm drain system.
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Section 6

Form I-3B Page 4 of 10
Description of Proposed Site Development and Drainage Patterns

Project Description / Proposed Land Use and/or Activities:
The proposed site will have a mixed-use building incorporating 309-unit apartments with retail and restaurant
uses. Additionally the project has associated plazas, pool area, and parking lot. Any existing imperviousness
onsite will be replaced.

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards,
athletic courts, other impervious features):

Building rooftop, roadway, sidewalks, walkways, plazas, parking lot.

List/describe proposed pervious features of the project (e.g., landscape areas):
Flow through planters and landscaped areas.

Does the project include grading and changes to site topography?

Yes

No

Description / Additional Information:

Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)?

Yes

No

Description / Additional Information:
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Section 6

Form I-3B Page 5 of 10
Identify whether any of the following features, activities, and/or pollutant source areas will be present (select
all that apply):

Onsite storm drain inlets

Interior floor drains and elevator shaft sump pumps

Interior parking garages

Need for future indoor & structural pest control

Landscape/outdoor pesticide use

Pools, spas, ponds, decorative fountains, and other water features

Food service

Refuse areas

Industrial processes

Outdoor storage of equipment or materials

Vehicle and equipment cleaning

Vehicle/equipment repair and maintenance

Fuel dispensing areas

Loading docks

Fire sprinkler test water

Miscellaneous drain or wash water

Plazas, sidewalks, and parking lots
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Section 6

Form I-3B Page 6 of 10
Identification of Receiving Water Pollutants of Concern

Describe path of storm water from the project site to the Pacific Ocean (or bay, lagoon, lake or reservoir, as
applicable):

The drainage from the south and central drainage areas currently draining onto and across the existing mobile

home park will be captured for treatment and routed to the San Luis Rey River via the existing back bone storm

drain in Costa Pacifica Way.

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing
impairment, and identify any TMDLs for the impaired water bodies:

303(d) Impaired Water Body Pollutant(s)/Stressor(s) TMDLs
Pacific Ocean Shoreline, San Luis
Rey HU, at San Luis Rey River
Mouth 90311000 ( 0.03 Miles)

Enterococcus
Total Coliform
Indicator Bacteria

Requires Development

San Luis Rey River & Lower
Stream (West of Interstate 15)
90311000 (19 Miles)

Chloride
Enterococcus
Fecal Coliform
Phosphorus
Total Dissolved Solids
Total Nitrogen as N
Toxicity
Indicator Bacteria

Requires Development



ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 6

Form I-3B Page 8 of 10
Hydromodification Management Requirements

Do hydromodification management requirements apply (see Section 1.6 of the manual)?

Yes, hydromodification management flow control structural BMPs required.

No, the project will discharge runoff directly to existing underground storm drains discharging directly to
water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.

No, the project will discharge runoff directly to conveyance channels whose bed and bank are concrete-lined
all the way from the point of discharge to water storage reservoirs, lakes, enclosed embayments, or the Pacific
Ocean.

No, the project will discharge runoff directly to an area identified as appropriate for an exemption by the
WMAA for the watershed in which the project resides.

Description / Additional Information (to be provided if a 'No' answer has been selected above):

The project discharges into a storm drain system that conveys runoff to the San Luis Rey River, an
exempt water body.
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Section 6

Critical Coarse Sediment Yield Areas*
*This Section only required if hydromodification management requirements apply

Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist within
the project drainage boundaries?

Yes

No, no critical coarse sediment yield areas to be protected based on WMAA maps

If yes, have any of the optional analyses presented in Section 6.2 of the manual been performed?

6.2.1 Verification of GLUs Onsite

6.2.2 Downstream Systems Sensitivity to Coarse Sediment

6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite

No optional analyses performed, the project will avoid critical coarse sediment yield areas identified based
on WMAA maps

If optional analyses were performed, what is the final result?

No critical coarse sediment yield areas to be protected based on verification of GLUs onsite.

Critical coarse sediment yield areas exist but additional analysis has determined that protection is not
required. Documentation attached in Attachment 8 of the SWQMP.

Critical coarse sediment yield areas exist and require protection. The project will implement management
measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are identified on the SWQMP
Exhibit.

Discussion / Additional Information:

N/A - The project is exempt from hydromodification requirements
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Section 6

Form I-3B Page 9 of 10
Flow Control for Post-Project Runoff*

*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's HMP
Exhibit and a receiving channel identification name or number correlating to the project's HMP Exhibit.

N/A – ALTA Oceanside project is exempt from hydromodification requirements.

Has a geomorphic assessment been performed for the receiving channel(s)?

No, the low flow threshold is 0.1Q2 (default low flow threshold)

Yes, the result is the low flow threshold is 0.1Q2

Yes, the result is the low flow threshold is 0.3Q2

Yes, the result is the low flow threshold is 0.5Q2

If a geomorphic assessment has been performed, provide title, date, and preparer:

Discussion / Additional Information: (optional)
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Section 6

Form I-3B Page 10 of 10
Other Site Requirements and Constraints

When applicable, list other site requirements or constraints that will influence storm water management
design, such as zoning requirements including setbacks and open space, or local codes governing minimum
street width, sidewalk construction, allowable pavement types, and drainage requirements.

Optional Additional Information or Continuation of Previous Sections As Needed
This space provided for additional information or continuation of information from previous sections as
needed.
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Section 7

Source Control BMP Checklist
for All Development Projects
(Standard Projects and PDPs)

Form I-4

Project Identification
Project Name: ALTA Oceanside
Permit Application Number:

Source Control BMPs
All development projects must implement source control BMPs SC-1 through SC-6 where applicable and
feasible. See Chapter 4 and Appendix E of the manual for information to implement source control BMPs
shown in this checklist.

Answer each category below pursuant to the following.

"Yes" means the project will implement the source control BMP as described in Chapter 4 and/or
Appendix E of the manual. Discussion / justification is not required.

"No" means the BMP is applicable to the project but it is not feasible to implement. Discussion /
justification must be provided.

"N/A" means the BMP is not applicable at the project site because the project does not include the
feature that is addressed by the BMP (e.g., the project has no outdoor materials storage areas).
Discussion / justification may be provided.

Source Control Requirement Implemented?
SC-1 Prevention of Illicit Discharges into the MS4  Yes  No  N/A
Discussion / justification if SC-1 not implemented:

SC-2 Storm Drain Stenciling or Signage  Yes  No  N/A
Discussion / justification if SC-2 not implemented:

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On,
Runoff, and Wind Dispersal

 Yes  No  N/A

Discussion / justification if SC-3 not implemented:

RT19-00001
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Section 7

Form I-4 Page 2 of 3
Source Control Requirement Implemented?

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall,
Run-On, Runoff, and Wind Dispersal

 Yes  No  N/A

Discussion / justification if SC-4 not implemented:

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and
Wind Dispersal

 Yes  No  N/A

Discussion / justification if SC-5 not implemented:
Trash collection will be in underground garage, not exposed to rainfall.
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Section 7

Form I-4 Page 3 of 3
SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants
(must answer for each source listed below)

Implemented?

Onsite storm drain inlets  Yes  No  N/A

Interior floor drains and elevator shaft sump pumps  Yes  No  N/A

Interior parking garages  Yes  No  N/A

Need for future indoor & structural pest control  Yes  No  N/A

Landscape/outdoor pesticide use  Yes  No  N/A

Pools, spas, ponds, decorative fountains, and other water features  Yes  No  N/A

Food service  Yes  No  N/A

Refuse area  Yes  No  N/A

Industrial processes  Yes  No  N/A

Outdoor storage of equipment or materials  Yes  No  N/A

Vehicle and equipment cleaning  Yes  No  N/A

Vehicle/equipment repair and maintenance  Yes  No  N/A

Fuel dispensing areas  Yes  No  N/A

Loading docks  Yes  No  N/A

Fire sprinkler test water  Yes  No  N/A

Miscellaneous drain or wash water  Yes  No  N/A

Plazas, sidewalks, and parking lots  Yes  No  N/A

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are
discussed. Justification must be provided for all "No" answers shown above.
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Section 8

Site Design BMP Checklist
for All Development Projects
(Standard Projects and PDPs)

Form I-5

Project Identification
Project Name ALTA Oceanside
Permit Application Number:

Site Design BMPs
All development projects must implement site design BMPs SD-1 through SD-8 where applicable and
feasible. See Chapter 4 and Appendix E of the manual for information to implement site design BMPs shown
in this checklist.

Answer each category below pursuant to the following.

"Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the manual. Discussion / justification is not required.

"No" means the BMP is applicable to the project but it is not feasible to implement. Discussion /
justification must be provided.

"N/A" means the BMP is not applicable at the project site because the project does not include the
feature that is addressed by the BMP (e.g., the project site has no existing natural areas to conserve).
Discussion / justification may be provided.

Site Design Requirement Applied?
SD-1 Maintain Natural Drainage Pathways and Hydrologic Features  Yes  No  N/A
Discussion / justification if SD-1 not implemented:

SD-2 Conserve Natural Areas, Soils, and Vegetation  Yes  No  N/A 
Discussion / justification if SD-2 not implemented:

SD-3 Minimize Impervious Area  Yes  No  N/A
Discussion / justification if SD-3 not implemented:

SD-4 Minimize Soil Compaction  Yes  No  N/A 

Discussion / justification if SD-4 not implemented:

X

X

RT19-00001



SD-8 Harvesting and Using Precipitation  Yes  No  N/A 

Discussion / justification if SD-8 not implemented: Not feasible per Form I-7
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Section 8

Form I-5 Page 2 of 2
Site Design Requirement Applied?

SD-5 Impervious Area Dispersion  Yes  No  N/A
Discussion / justification if SD-5 not implemented:

SD-6 Runoff Collection  Yes  No  N/A
Discussion / justification if SD-6 not implemented:

SD-7 Landscaping with Native or Drought Tolerant Species  Yes  No  N/A
Discussion / justification if SD-7 not implemented:
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Section 9

Summary of PDP Structural BMPs Form I-6 (PDPs) 

Project Identification
Project Name ALTA Oceanside 
Permit Application Number: RT19-00001

PDP Structural BMPs
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the manual). 
Selection of PDP structural BMPs for storm water pollutant control must be based on the selection process 
described in Chapter 5. PDPs subject to hydromodification management requirements must also implement 
structural BMPs for flow control for hydromodification management (see Chapter 6 of the manual). Both storm 
water pollutant control and flow control for hydromodification management can be achieved within the same
structural BMP(s).

PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This may 
include requiring the project owner or project owner's representative to certify construction of the structural 
BMPs (see Section 1.12 of the manual). PDP structural BMPs must be maintained into perpetuity, and the local 
jurisdiction must confirm the maintenance (see Section 7 of the manual).

Use this form to provide narrative description of the general strategy for structural BMP implementation at the
project site in the box below. Then complete the PDP structural BMP summary information sheet (page 3 of
this form) for each structural BMP within the project (copy the BMP summary information page as many times
as needed to provide summary information for each individual structural BMP).

The selection, sizing, and preliminary design of stormwater treatment and other control measures in this plan 
was done based on City of Oceanside’s BMP Design Manual to meet the requirements of the San Diego 
Regional Water Quality Control Board Order R9-2013- 0001.

A retention analysis justifying the use of proprietary flow based biofiltration was also conducted using County 
of San Diego Automated Stormwater Pollutant Control Worksheets, Version 2.0, and Worksheet B.2 with re-
sults attached in this report. Results shown that the total Required Retention Volume of the project is 148 cu-
bic-feet. Meanwhile, the area of project permeable landscape is 26325 sqft which can provide a much more
onsite retention capacity than that of required. Also, the project includes 1020 square feet of compact biofil-
tration BMPs and there will be retention by the plant and soil media.

Compact biofiltration treatment measures such as planters, and proprietary biofiltration BMP’s thus will be 

implemented to meet Water Quality requirements. Additionally, the project will implement EPA Green 
Streets to treat pollutants of concern generated from the widening of the North Coast Highway and 
associated sidewalk. More information regarding BMP strategy will be provided during final engineering.

BMP’s are designed to treat 1.5 times the 85th percentile design capture volume (DCV). The calculations are
included in Attachment 1. The existing soil is classified as Hydrologic soil group A, but geotechnical advises
infiltration to be infeasible.

(Continue on page 2 as necessary.)



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 2 of 24
(Page reserved for continuation of description of general strategy for structural BMP

implementation at the site)

(Continued from page 1)



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 3 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF1 - (Compact Biofiltration DMA 1)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 4 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMPs will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration structural BMP for DMA-1 will treat a design capture volume of 387 cubic-feet 
at a flow rate of 0.054 cfs.

The DMA 1 is divided into 7 sub-areas, thus the corresponding sub BMPs are named from BMP1a to 
BMP1g.

BMP1a will treat a design capture volume of 42 cubic-feet at a flow rate of 0.006 cfs. 
BMP1b will treat a design capture volume of 48 cubic-feet at a flow rate of 0.007 
cfs. BMP1c will treat a design capture volume of 86 cubic-feet at a flow rate of 0.012 
cfs. BMP1d will treat a design capture volume of 53 cubic-feet at a flow rate of 0.007 
cfs. BMP1e will treat a design capture volume of 60 cubic-feet at a flow rate of 0.008 
cfs. BMP1f will treat a design capture volume of 58 cubic-feet at a flow rate of 0.008 
cfs. BMP1g will treat a design capture volume of 52 cubic-feet at a flow rate of 0.007 
cfs.

Engineer of work does not provide inspection service.



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 5 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF2 - (Compact Biofiltration DMA 2)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 6 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-2 will treat a design capture volume of 267 cubic-feet at a flow 
rate of 0.037 cfs.

The DMA 2 is divided into 5 sub-areas, thus the corresponding sub BMPs are named from BMP2a to 
BMP2e.

BMP2a will treat a design capture volume of 80 cubic-feet at a flow rate of 0.011 cfs. 
BMP2b will treat a design capture volume of 59 cubic-feet at a flow rate of 0.008 
cfs. BMP2c will treat a design capture volume of 37 cubic-feet at a flow rate of 0.005 
cfs. BMP2d will treat a design capture volume of 38 cubic-feet at a flow rate of 0.005 
cfs. BMP2e will treat a design capture volume of 55 cubic-feet at a flow rate of 0.008 
cfs.

Engineer of work does not provide inspection service.



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 7 of 242
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF3 - (Compact Biofiltration DMA 3)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 8 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-3 will treat a design capture volume of 212 cubic-feet at a flow 
rate of 0.03 cfs.

The DMA 3 is divided into 3 sub-areas, thus the corresponding sub BMPs are named from BMP3a to 
BMP3c.

BMP3a will treat a design capture volume of 64 cubic-feet at a flow rate of 0.009 cfs. 
BMP3b will treat a design capture volume of 75 cubic-feet at a flow rate of 0.011 cfs. 
BMP3c will treat a design capture volume of 77 cubic-feet at a flow rate of 0.011 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 9 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF4 - (Compact Bilfiltration DMA 4)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 10 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-4 will treat a design capture volume of 1,608 cubic-feet at a flow 
rate of 0.225 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 11 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF5 - (Compact Biofiltration DMA 5)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
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Section 9

Form I-6 Page 12 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-5 will treat a design capture volume of 637 cubic-feet at a flow 
rate of 0.089 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 13 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF6 - (Compact Biofiltration DMA 6)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 14 of 24 (Copy as many needed)
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-6 will treat a design capture volume of 391 cubic-feet at a flow 
rate of 0.055 cfs.

The DMA 6 is divided into 7 sub-areas, thus the corresponding sub BMPs are named from BMP6a to 
BMP6g.

BMP6a will treat a design capture volume of 69 cubic-feet at a flow rate of 0.010 cfs. 
BMP6b will treat a design capture volume of 52 cubic-feet at a flow rate of 0.007 cfs. 
BMP6c will treat a design capture volume of 63 cubic-feet at a flow rate of 0.009 cfs. 
BMP6d will treat a design capture volume of 66 cubic-feet at a flow rate of 0.009 cfs. 
BMP6e will treat a design capture volume of 41 cubic-feet at a flow rate of 0.006 cfs. 
BMP6f will treat a design capture volume of 44 cubic-feet at a flow rate of 0.006 cfs. 
BMP6g will treat a design capture volume of 55 cubic-feet at a flow rate of 0.008 cfs.

Engineer of work does not provide inspection service.



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 15 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF7 - (Compact Biofiltration DMA 7)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 16 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-7 will treat a design capture volume of 886 cubic-feet at a flow 
rate of 0.124 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 17 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF8 - (Compact Biofiltration DMA 8)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
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Section 9

Form I-6 Page 18 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-8 will treat a design capture volume of 611 cubic-feet at a flow 
rate of 0.086 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 19 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF9 - (Compact Biofiltration DMA 9)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 20 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-9 will treat a design capture volume of 663 cubic-feet at a flow 
rate of 0.093 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 21 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF10 - (Compact Biofiltration DMA 10)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 9

Form I-6 Page 22 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-10 will treat a design capture volume of 363 cubic-feet at a flow 
rate of 0.051 cfs.

The DMA 10 is divided into 4 sub-areas, thus the corresponding sub BMPs are named from BMP10a to 
BMP10d.

BMP10a will treat a design capture volume of 90 cubic-feet at a flow rate of 0.013 cfs. 
BMP10b will treat a design capture volume of 123 cubic-feet at a flow rate of 0.017 cfs. 
BMP10c will treat a design capture volume of 58 cubic-feet at a flow rate of 0.008 cfs. 
BMP10d will treat a design capture volume of 91 cubic-feet at a flow rate of 0.013 cfs.

Engineer of work does not provide inspection service.
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Section 9

Form I-6 Page 23 of 24
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 

Structural BMP ID No. BF11 - (Compact Biofiltration DMA 11)

Construction Plan Sheet No.
Type of structural BMP:

Retention by harvest and use (HU-1)

Retention by infiltration basin (INF-1)

Retention by bioretention (INF-2)

Retention by permeable pavement (INF-3)

Partial retention by biofiltration with partial retention (PR-1)

Biofiltration (BF-1)

Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide BMP 
type/description in discussion section below)

Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration BMP 
(provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves in discussion 
section below)

Flow-thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below)

Detention pond or vault for hydromodification management

Other (describe in discussion section below)

Purpose:

Pollutant control only

Hydromodification control only

Combined pollutant control and hydromodification control

Pre-treatment/forebay for another structural BMP

Other (describe in discussion section below)

Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification forms if
required by the [City Engineer] (See Section 1.12 of
the manual)

Third party inspector TBD

Who will be the final owner of this BMP? ALTA Oceanside HOA

Who will maintain this BMP into perpetuity? ALTA Oceanside HOA

What is the funding mechanism for maintenance? ALTA Oceanside HOA dues
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Form I-6 Page 24 of 24 (Copy as many needed) 
Structural BMP Summary Information

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Discussion (as needed):

Flow-based treatment measures including but not limited to compact biofiltration and proprietary bio filtra-
tion BMP’s will be implemented to provide treatment. Specificity regarding treatment measures will be pro-
vided during final engineering.

The compact biofiltration BMP for DMA-11 will treat a design capture volume of 1,363 cubic-feet at a 
flow rate of 0.191 cfs.

Engineer of work does not provide inspection service.



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 10

City of Oceanside

300 N Coast Highway

Oceanside, CA  92054

Permanent BMP

Construction
Self Certification Form

February
2016

Date Prepared: 5/29/19 Project No.: TBD

Project Applicant: PR II/Wood OCEANSIDE,
LLC

Phone:

Project Address: 7700 IRVINE CENTER DRIVE, SUITE 600 IRVINE, CA 92618

Project Engineer: Raymond L. Martin Phone: (858)558-4500

The purpose of this form is to verify that the site improvements for the project, identified above,
have been constructed in conformance with the approved Storm Water Quality Management
Plan (SWQMP) documents and drawings.

This form must be completed by the engineer and installing contractor and submitted prior to
final inspection of the construction permit. Completion and submittal of this form is required for
all new development and redevelopment projects in order to comply with the City's Storm Water
ordinances and NDPES Permit Order No. R9-2013-0001. Final inspection for occupancy and/or
release of grading or public improvement bonds may be delayed if this form is not submitted
and approved by the City of Oceanside.

ENGINEER’S CERTIFICATION:

As the professional in responsible charge for the design of the above project, I certify that I have
observed all constructed Low Impact Development (LID) site design, source control and
treatment control BMP's required per the approved SWQMP and Construction Permit No. G15-
00014; and that said BMP's appear to be constructed in compliance with the approved plans
and all applicable specifications, permits, ordinances and Order No. R9-2013-0001 of the San
Diego Regional Water Quality Control Board.

I understand that this BMP certification statement does not constitute an operation and
maintenance verification.

Signature: ______________________________

Date of Signature: _________________

Printed Name: _________

Title: ______________

Phone No. _858-558-4500_______



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 10

CONTRACTOR’S CERTIFICATION:

As the professional in responsible charge for construction of the above project, I certify that all
constructed Low Impact Development (LID) site design, source control and treatment control
BMP's required per the approved SWQMP and Construction Permit No. G15-00014; have been
constructed in compliance with the approved plans and all applicable specifications, permits,
and ordinances.

I understand that this BMP certification statement does not constitute an operation and
maintenance verification.

Signature: ______________________________

Date of Signature: _______________________

Printed Name: ___________________________

Title: ____________________________________

Phone No. ______________________________
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ATTACHMENT 1

BACKUP FOR PDP POLLUTANT CONTROL BMPS

This is the cover sheet for Attachment 1.



 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 11

Indicate which Items are Included:

Attachment
Sequence

Contents Checklist

Attachment 1a DMA Exhibit (Required)

See DMA Exhibit Checklist.

Included

Attachment 1b Tabular Summary of DMAs Showing
DMA ID matching DMA Exhibit, DMA
Area, and DMA Type (Required)*

*Provide table in this Attachment OR
on DMA Exhibit in Attachment 1a

Included on DMA Exhibit in
Attachment 1a

Included as Attachment 1b,
separate from DMA Exhibit

Attachment 1c Design Capture Volume Worksheet Included

Attachment 1d Form I-7, Harvest and Use Feasibility
Screening Checklist (Required
unless the entire project will use
infiltration BMPs)

Refer to Appendix B.3-1 of the BMP
Design Manual to complete Form I-7.

Included
Not included because the entire

project will use infiltration BMPs

Attachment 1e Form I-8, Categorization of Infiltration
Feasibility Condition (Required
unless the project will use harvest
and use BMPs)

Refer to Appendices C and D of the
BMP Design Manual to complete
Form I-8.

Included
Not included because the entire

project will use harvest and use
BMPs

Attachment 1f Pollutant Control BMP Design
Worksheets / Calculations (Required)

Refer to Appendices B and E of the
BMP Design Manual for structural
pollutant control BMP design
guidelines

Included
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Use this checklist to ensure the required information has been included on the DMA
Exhibit:

The DMA Exhibit must identify:

Underlying hydrologic soil group (see Additional Supporting Documentation)

Approximate depth to groundwater

Existing natural hydrologic features (watercourses, seeps, springs, wetlands)

Critical coarse sediment yield areas to be protected

Existing topography and impervious areas

Existing and proposed site drainage network and connections to drainage offsite

Proposed grading

Proposed impervious features

Proposed design features and surface treatments used to minimize imperviousness

Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square

footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating)
Potential pollutant source areas and corresponding required source controls (see Chapter 4,

Appendix E.1, and Form I-3B)
Structural BMPs (identify location, type of BMP, and size/detail)
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Attachment 1B – Tabular Summary of DMAs (if separate from DMA Exhibit)

Leave placeholder intact if not applicable.

Not Applicable – Tabular Summary included on DMA Exhibit
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 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 11

Attachment 1C – Design Capture Volume Worksheet

Included



ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.27 acres

3
Area weighted runoff factor (estimate using
Appendix B.1.1 and B.2.1) C= 0.69 unitless

4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 398 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.67 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 42 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.71 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 48 cubic-feet

1 B.1-1 d= 0.59 inches
2 Area tributary to BMP (s) A= 0.05 acres
3 Area weighted runoff factor C= 0.73 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 86 cubic-feet

DMA 1 :  Design Capture Volume Worksheet B-2.1

DMA 1a :  Design Capture Volume Worksheet B-2.1

DMA 1b :  Design Capture Volume Worksheet B-2.1

DMA 1c :  Design Capture Volume Worksheet B-2.1

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx



ALTA OCEANSIDE
DCV CALCULATION

1 B.1-1 d= 0.59 inches
2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.75 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 53 cubic-feet

1 B.1-1 d= 0.59 inches
2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.70 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 60 cubic-feet

1 B.1-1 d= 0.59 inches
2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.64 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 58 cubic-feet

1 B.1-1 d= 0.59 inches
2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.61 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 52 cubic-feet

DMA 1f :  Design Capture Volume Worksheet B-2.1

DMA 1g :  Design Capture Volume Worksheet B-2.1

DMA 1d :  Design Capture Volume Worksheet B-2.1

DMA 1e :  Design Capture Volume Worksheet B-2.1

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx



ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.19 acres
3 Area weighted runoff factor C= 0.64 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 269 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.05 acres
3 Area weighted runoff factor C= 0.78 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 80 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.74 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 59 cubic-feet

DMA 2b:  Design Capture Volume Worksheet B-2.1

DMA 2a:  Design Capture Volume Worksheet B-2.1

DMA 2:  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.62 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 37 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.64 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 38 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.05 acres
3 Area weighted runoff factor C= 0.48 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 55 cubic-feet

DMA 2d:  Design Capture Volume Worksheet B-2.1

DMA 2e:  Design Capture Volume Worksheet B-2.1

DMA 2c:  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.16 acres
3 Area weighted runoff factor C= 0.63 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 217 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.68 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 64 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.06 acres
3 Area weighted runoff factor C= 0.61 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 75 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.06 acres
3 Area weighted runoff factor C= 0.61 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 77 cubic-feet

DMA 3b:  Design Capture Volume Worksheet B-2.1

DMA 3c:  Design Capture Volume Worksheet B-2.1

DMA 3a:  Design Capture Volume Worksheet B-2.1

DMA 3:  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.83 acres
3 Area weighted runoff factor C= 0.90 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 1,608 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.39 acres
3 Area weighted runoff factor C= 0.77 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 637 cubic-feet

DMA 4:  Design Capture Volume Worksheet B-2.1

DMA 5:  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.26 acres
3 Area weighted runoff factor C= 0.70 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 391 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.05 acres
3 Area weighted runoff factor C= 0.68 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 69 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.74 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 52 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.75 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 63 cubic-feet

DMA 6b:  Design Capture Volume Worksheet B-2.1

DMA 6c:  Design Capture Volume Worksheet B-2.1

DMA 6a:  Design Capture Volume Worksheet B-2.1

DMA 6:  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.04 acres
3 Area weighted runoff factor C= 0.74 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 66 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.74 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 41 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.72 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 44 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.05 acres
3 Area weighted runoff factor C= 0.55 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 55 cubic-feet

DMA 6e:  Design Capture Volume Worksheet B-2.1

DMA 6f:  Design Capture Volume Worksheet B-2.1

DMA 6g:  Design Capture Volume Worksheet B-2.1

DMA 6d:  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.55 acres

3
Area weighted runoff factor (estimate using
Appendix B.1.1 and B.2.1) C= 0.76 unitless

4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 886 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.38 acres

3
Area weighted runoff factor (estimate using
Appendix B.1.1 and B.2.1) C= 0.76 unitless

4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 611 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.41 acres
3 Area weighted runoff factor C= 0.76 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 663 cubic-feet

DMA 7:  Design Capture Volume Worksheet B-2.1

DMA 8:  Design Capture Volume Worksheet B-2.1

DMA9:  Design Capture Volume Worksheet B-2.1

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx



ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.21 acres
3 Area weighted runoff factor C= 0.80 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 363 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.05 acres
3 Area weighted runoff factor C= 0.90 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 90 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.06 acres
3 Area weighted runoff factor C= 0.90 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 123 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.03 acres
3 Area weighted runoff factor C= 0.80 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 58 cubic-feet

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.07 acres
3 Area weighted runoff factor C= 0.62 unitless
4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 91 cubic-feet

DMA10:  Design Capture Volume Worksheet B-2.1

DMA10a:  Design Capture Volume Worksheet B-2.1

DMA10b:  Design Capture Volume Worksheet B-2.1

DMA10c:  Design Capture Volume Worksheet B-2.1

DMA10d:  Design Capture Volume Worksheet B-2.1

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx



ALTA OCEANSIDE
DCV CALCULATION

1
85th percentile 24-hr storm depth from Figure
B.1-1 d= 0.59 inches

2 Area tributary to BMP (s) A= 0.78 acres

3
Area weighted runoff factor (estimate using
Appendix B.1.1 and B.2.1) C= 0.82 unitless

4 Street trees volume reduction TCV= 0.00 cubic-feet
5 Rain barrels volume reduction RCV= 0.00 cubic-feet
6 Calculate DCV= (3630 x C x d x A) - TCV - RCV DCV= 1,363 cubic-feet

DMA11 (BMP11):  Design Capture Volume Worksheet B-2.1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 398 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 398 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.27 acres
8 using Appendix B.2) C= 0.69 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.056 cfs

1)

2)

3)

4)

1 DCV DCV 42 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 42 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.67 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.006 cfs

DMA 1a: Compact Biofiltration Design Flows Worksheet B.6-1

Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum
flow rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour, or
each hour of every storm event

Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs
located upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP
is upstream of the project's retention and biofiltration BMPs then the Compact
Biofiltration BMP shall be sized using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment
control BMPs shall be sized to the volume in Line 4 and flow based (e.g., vegetated swales)
shall be sized to flow rate in Line 9. Sand filter and media filter can be designed by either
volume in :ie 4 or flow rate in Line 9
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater
than the calculated flow rate in Line 9; certified treatment capacoty per unit shall be
consistent with third party certifications.

DMA 1: Compact Biofiltration Design Flows

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx



ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 48 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 48 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.71 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.007 cfs

1 DCV DCV 86 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 86 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.05 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.73 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.012 cfs

1 DCV DCV 53 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 53 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.75 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.007 cfs

DMA 1d: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 1b: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 1c: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 60 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 60 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.70 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.008 cfs

1 DCV DCV 58 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 58 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.64 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.008 cfs

1 DCV DCV 52 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 52 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres

8
Area-weighted runoff factor (estimate
using Appendix B.2) C= 0.61 unitless

9 Calculate Flow Rate = AF x (C x i x A) x1.5 Q= 0.007 cfs

DMA 1g: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 1e: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 1f: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 269 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 269 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.19 acres
8 Area-weighted runoff factor C= 0.6 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.038 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 2: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and flow based (e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 80 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 80 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.05 acres
8 Area-weighted runoff factor C= 0.8 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.011 cfs

1 DCV DCV 59 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 59 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres
8 Area-weighted runoff factor C= 0.7 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.008 cfs

1 DCV DCV 37 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 37 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres
8 Area-weighted runoff factor C= 0.6 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.005 cfs

DMA 2a: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 2b: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 2c: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 38 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 38 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres
8 Area-weighted runoff factor C= 0.6 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.005 cfs

1 DCV DCV 55 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 55 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.05 acres
8 Area-weighted runoff factor C= 0.5 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.008 cfs

DMA 2d: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 2e: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 217 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 217 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.16 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.6 unitless

9 Calculate Flow Rate = AF x (C x i x A) Q= 0.030 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 3: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 64 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 64 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.7 unitless

9 Calculate Flow Rate = AF x (C x i x A) Q= 0.009 cfs

1 DCV DCV 75 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 75 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.06 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.6 unitless

9 Calculate Flow Rate = AF x (C x i x A) Q= 0.011 cfs

1 DCV DCV 77 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 77 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.06 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.6 unitless

9 Calculate Flow Rate = AF x (C x i x A) Q= 0.011 cfs

DMA 3a: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 3b: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 3c: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 1,608 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 1,608 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.83 acres
8 Appendix B.2) C= 0.90 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.225 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 4: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 637 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 637 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.39 acres
8 Appendix B.2) C= 0.77 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.089 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 5: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 391 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 391 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.26 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.70 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.055 cfs

1)

2)

3)

4)

1 DCV DCV 69 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 69 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.05 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.68 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.010 cfs

DMA 6a: Compact Biofiltration Design Flows Worksheet B.6-1

Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 6: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 52 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 52 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8 Area-weighted runoff factor (estimate using
Appendix B.2) C=

0.74 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.007 cfs

1 DCV DCV 63 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 63 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.75 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.009 cfs

1 DCV DCV 66 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 66 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.04 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.74 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.009 cfs

DMA 6d: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 6b: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 6c: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 41 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 41 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.74 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.006 cfs

1 DCV DCV 44 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 44 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.72 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.006 cfs

1 DCV DCV 55 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 55 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.05 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.55 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.008 cfs

DMA 6g: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 6e: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 6f: Compact Biofiltration Design Flows Worksheet B.6-1
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 886 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 886 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.55 acres
8 Appendix B.2) C= 0.76 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.124 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 7: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 611 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 611 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.38 acres
8 Appendix B.2) C= 0.76 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.086 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 8: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 663 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 663 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.41 acres
8 Appendix B.2) C= 0.76 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.093 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 9: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 363 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 363 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.21 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.80 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.051 cfs

1)

2)

3)

4)

1 DCV DCV 90 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 90 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.05 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.90 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.013 cfs

DMA 10a: Compact Biofiltration Design Flows Worksheet B.6-1

Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 10: Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the
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ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 123 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 123 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.06 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.90 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.017 cfs

1 DCV DCV 58 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 58 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.03 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.80 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.008 cfs

1 DCV DCV 91 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 91 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.07 acres

8
Area-weighted runoff factor (estimate using
Appendix B.2) C= 0.62 unitless

9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.013 cfs

DMA 10d: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 10b: Compact Biofiltration Design Flows Worksheet B.6-1

DMA 10c: Compact Biofiltration Design Flows Worksheet B.6-1

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx



ALTA OCEANSIDE
COMPACT BIOFILTRATION SIZING CALCULATION

1 DCV DCV 1,363 cubic-feet
2 DCV Retained DCV Retained 0.00 cubic-feet
3 DCV Biofiltered DCV Biofiltered 0.00 cubic-feet

4
DCV requiring flow-thru (Line 1 - Line 2 -
0.67*Line 3) DCV flow-thru 1,363 cubic-feet

5 Adjustment Factor (Line 4 / Line1) AF= 1.00 unitless
6 Design rainfall intensity i= 0.2 in/hr
7 Area tributary to BMP(s) A= 0.78 acres
8 Appendix B.2) C= 0.82 unitless
9 Calculate Flow Rate = AF x (C x i x A)x1.5 Q= 0.191 cfs

1)

2)

3)

4)
Compact Biofiltration treatment control BMPs shall be sized to filter or treat the maximum flow
rate of runoff produced from a rainfaill intensity of 0.2 inch of rainfall per hour or each hour of
every storm event

DMA 11 Compact Biofiltration Design Flows Worksheet B.6-1

Adjustment factor shall be estimated considering only retention and biofiltration BMPs located
upstream of Compact Biofiltration BMPs. That is, if the Compact Biofiltration BMP is upstream of
the project's retention and biofiltration BMPs then the Compact Biofiltration BMP shall be sized
using an adjustment factor of 1.
Volume based (e.g., dry extended detention basin) Compact Biofiltration treatment control BMPs
shall be sized to the volume in Line 4 and dlow based ) e.g., vegetated swales) shall be sized to
flow rate in Line 9. Sand filter and media filter can be designed by either volume in :ie 4 or flow
Propietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the

10/7/2019 R:\1535\Hyd\CALCS\1535_Biofiltration_Sizing_CompactUnit-R3_MW_FILTERRA_SIZING.xlsx
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 ALTA Oceanside
Priority Development Project - Storm Water Mitigation Plan

Section 11

Retention Calculation
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Harvest and Use Feasibility Checklist
Attachment 1D:

Form I-7

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present during
the wet season?

 Toilet and urinal flushing

  Landscape irrigation

 Other: _____

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. Guidance
for planning level demand calculations for toilet/urinal flushing and landscape irrigation is provided in Section
B.3.2.

Land Use: Residential. 36 hour: 14GAL/Resident*52 Units*3Residents/unit= 2184GAL ->291cubic feet

General Landscape: Low plant use. 1470GAL/AC *0.3AC= 441GAL -> 59 cubic feet

3.  Calculate the DCV using worksheet B-2.1.

DCV = 7406 cubic feet (total DCV)

0.25 DCV = 1851.5 cubic feet

3a. Is the 36 hour demand greater
than or equal to the DCV?

 Yes /  No

3b. Is the 36 hour demand greater than
0.25DCV but less than the full DCV?

  Yes         /     No

3c. Is the 36 hour demand
less than 0.25DCV?

     Yes

Harvest and use appears to be
feasible. Conduct more detailed
evaluation and sizing calculations to
confirm that DCV can be used at an
adequate rate to meet drawdown
criteria.

Harvest and use may be feasible. Conduct
more detailed evaluation and sizing
calculations to determine feasibility.
Harvest and use may only be able to be
used for a portion of the site, or
(optionally) the storage may need to be
upsized to meet long term capture targets
while draining in longer than 36 hours.

Harvest and use is
considered to be infeasible.

1820

Is harvest and use feasible based on further evaluation?

 Yes, refer to Appendix E to select and size harvest and use BMPs.

 No, select alternate BMPs.
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Categorization of Infiltration Feasibility
Condition

Attachment 1E:
Form I-8

Part 1 - Full Infiltration Feasibility Screening Criteria

Would infiltration of the full design volume be feasible from a physical perspective without any undesirable
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

1

Is the estimated reliable infiltration rate below proposed
facility locations greater than 0.5 inches per hour? The response
to this Screening Question shall be based on a comprehensive
evaluation of the factors presented in Appendix C.2 and Appendix
D.

Provide basis:

Per Geotechnical Report the maximum recommended infiltration rate is 0.006 inches per hour.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.

2

Can infiltration greater than 0.5 inches per hour be allowed
without increasing risk of geotechnical hazards (slope stability,
groundwater mounding, utilities, or other factors) that cannot
be mitigated to an acceptable level? The response to this
Screening Question shall be based on a comprehensive evaluation of
the factors presented in Appendix C.2.

Provide basis:

As per City of Oceanside BMP Design Manual, Appendix C.2 factors determined by Geotechnical Engineer precludes
us from considering infiltration approach, hence no infiltration BMPs are proposed and detailed assessment of all the
other factors was not completed.

Geotechnical report provided by Leighton and Associates determines that infiltrate BMP can create adverse
groundwater conditions on the project site. Excerpt of report is included in attachment 6 to support other factors per
Appendix C.2.7.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.
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Attachment 1E: Form I-8 Page 2 of 4
Criteri

a Screening Question Yes No

3

Can infiltration greater than 0.5 inches per hour be allowed
without increasing risk of groundwater contamination (shallow
water table, storm water pollutants or other factors) that cannot
be mitigated to an acceptable level? The response to this
Screening Question shall be based on a comprehensive evaluation of
the factors presented in Appendix C.3.

Provide basis:

Per the geotechnical report provided by Leighton and Associates, groundwater was not encountered up to a depth of
30 feet.

As per Appendix C.2 factors determined by Geotechnical Engineer precludes us from considering infiltration
approach, hence no infiltration BMPs are proposed and detailed screened is not required.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.

4

Can infiltration greater than 0.5 inches per hour be allowed
without causing potential water balance issues such as change
of seasonality of ephemeral streams or increased discharge of
contaminated groundwater to surface waters? The response to
this Screening Question shall be based on a comprehensive
evaluation of the factors presented in Appendix C.3.

Provide basis:

There are no ephemeral streams within or near the project and not groundwater was encountered during Leighton
and Associate’s report.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.

Part 1
Result
*

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible.
The feasibility screening category is Full Infiltration

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but
would not generally be feasible or desirable to achieve a “full infiltration” design.
Proceed to Part 2

Full
Infiltration

No

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
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the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings

Attachment 1E: Form I-8 Page 3 of 4

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria

Would infiltration of water in any appreciable amount be physically feasible without any negative
consequences that cannot be reasonably mitigated?

Criteria Screening Question Yes No

5

Do soil and geologic conditions allow for infiltration in any
appreciable rate or volume? The response to this Screening
Question shall be based on a comprehensive evaluation of the
factors presented in Appendix C.2 and Appendix D.

Provide basis:

Per Geotechnical Report the maximum recommended infiltration rate is 0.006 inches per hour.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

6

Can Infiltration in any appreciable quantity be allowed
without increasing risk of geotechnical hazards (slope
stability, groundwater mounding, utilities, or other factors)
that cannot be mitigated to an acceptable level? The response
to this Screening Question shall be based on a comprehensive
evaluation of the factors presented in Appendix C.2.

Provide basis:

As per City of Oceanside BMP Design Manual, Appendix C.2 factors determined by Geotechnical Engineer precludes
us from considering infiltration approach, hence no infiltration BMPs are proposed and detailed assessment of all the
other factors was not completed.

Geotechnical report provided by Leighton and Associates determines that infiltrate BMP can create adverse
groundwater conditions on the project site. Excerpt of report is included in attachment 6 to support other factors
per Appendix C.2.7.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability.
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Attachment 1E: Form I-8 Page 4 of 4
Criteria Screening Question Yes No

7

Can Infiltration in any appreciable quantity be allowed
without posing significant risk for groundwater related
concerns (shallow water table, storm water pollutants or other
factors)? The response to this Screening Question shall be based
on a comprehensive evaluation of the factors presented in
Appendix C.3.

Provide basis:

Further Screening not required.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

8

Can infiltration be allowed without violating downstream
water rights? The response to this Screening Question shall be
based on a comprehensive evaluation of the factors presented in
Appendix C.3.

Provide basis:

Further Screening not required.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

Part 2
Result*

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible.
The feasibility screening category is Partial Infiltration.

If any answer from row 5-8 is no, then infiltration of any volume is considered to be
infeasible within the drainage area. The feasibility screening category is No Infiltration.

Partial
Infiltration

No
Infiltration

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings
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ATTACHMENT 2
BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES

This is the cover sheet for Attachment 2.

Mark this box if this attachment is empty because the project is exempt from PDP

hydromodification management requirements.
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Indicate which Items are Included:

Attachment
Sequence

Contents Checklist

Attachment 2a Hydromodification Management
Exhibit (Required)

Included

See Hydromodification Management
Exhibit Checklist.

Attachment 2b Management of Critical Coarse
Sediment Yield Areas (WMAA
Exhibit is required, additional
analyses are optional)

See Section 6.2 of the BMP Design
Manual.

Exhibit showing project drainage
boundaries marked on WMAA
Critical Coarse Sediment Yield Area
Map (Required)

Optional analyses for Critical Coarse
Sediment Yield Area Determination

6.2.1 Verification of
Geomorphic Landscape Units
Onsite

6.2.2 Downstream Systems
Sensitivity to Coarse Sediment

6.2.3 Optional Additional
Analysis of Potential Critical
Coarse Sediment Yield Areas
Onsite

Attachment 2c Geomorphic Assessment of
Receiving Channels (Optional)

See Section 6.3.4 of the BMP Design
Manual.

Not performed
Included
Submitted as separate stand-

alone document

Attachment 2d Flow Control Facility Design and
Structural BMP Drawdown
Calculations (Required)

Overflow Design Summary for each
structural BMP

See Chapter 6 and Appendix G of
the BMP Design Manual

Included
Submitted as separate stand-

alone document

Attachment 2e Vector Control Plan (Required when
structural BMPs will not drain in 96
hours)

Included
Not required because BMPs will

drain in less than 96 hours
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Use this checklist to ensure the required information has been included on the
Hydromodification Management Exhibit:

Alta Oceanside is hydromodification exempt

The Hydromodification Management Exhibit must identify:

Underlying hydrologic soil group

Approximate depth to groundwater

Existing natural hydrologic features ( watercourses, seeps, springs, wetlands)

Critical coarse sediment yield areas to be protected

Existing topography

Existing and proposed site drainage network and connections to drainage offsite

Proposed grading

Proposed impervious features

Proposed design features and surface treatments used to minimize imperviousness

Point(s) of Compliance (POC) for Hydromodification Management

Existing and proposed drainage boundary and drainage area to each POC (when necessary,

create separate exhibits for pre-development and post-project conditions)
Structural BMPs for hydromodification management (identify location, type of BMP, and

size/detail)

Please provide the Exhibit in 24”x36” format with map pocket, wet date, and stamp.
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Placeholder – Hydromodification Management Exhibit 

Replace placeholder with required exhibit.

Leave placeholder intact if not applicable. 

Not Applicable
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Placeholder – WMAA Exhibit

Replace placeholder with required exhibit.

Leave placeholder intact if not applicable.

Not Applicable
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Placeholder – 6.2.1 Verification of GLUs Onsite (if applicable)

Replace placeholder with required calculations/documentation.

Leave placeholder intact if not applicable.

Not ApplicableX
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Downstream Systems Sensitivity to Course
Sediment 

Form I-10

When it has been determined that potential critical coarse sediment yield areas exist within the
project site, the next step is to determine whether downstream systems would be sensitive to
reduction of coarse sediment yield from the project site. Use this form to document the evaluation
of downstream systems requirements for preservation of coarse sediment supply.
Project Name:
Project Tracking Number / Permit Application Number: RT19-00001

1 Will the project discharge runoff to a hardened 
MS4 system (pipe or lined channel) or an un-
lined channel?

 Hardened MS4 system Go to 2

 Un-lined channel Go to 4

2 Will the hardened MS4 system convey sediment
(e.g., a concrete-lined channel with steep slope
and cleansing velocity) or sink sediment (e.g.,
flat slopes, constrictions, treatment BMPs, or
ponds with restricted outlets within the system
will trap sediment and not allow conveyance of
coarse sediment from the project site to an un-
lined system).

 Convey Go to 3

 Sink Go to 7

3 What kind of receiving water will the hardened
MS4 system convey the sediment to?

 Un-lined channel Go to 4

 Lake
 Reservoir
 Bay

Go to 7

 Lagoon
 Ocean

Go to 6

4 Is the un-lined channel impacted by deposition
of sediment? This condition must be
documented by the local agency.

 Yes Go to 7

 No Go to 5
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Form I-10 Page 2 of 2
5 End – Preserve coarse sediment supply to protect un-lined channels from accelerated erosion

due to reduction of coarse sediment yield from the project site unless further investigation
determines the sediment is not critical to the receiving stream. Sediment that is critical to
receiving streams is the sediment that is a significant source of bed material to the receiving
stream (bed sediment supply) (see Section 6.2.3 and Appendix H.2 of the manual).

6 End – Provide management measures for preservation of coarse sediment supply (protect
beach sand supply).

7 End – Downstream system does not warrant preservation of coarse sediment supply, no
measures for protection of critical coarse sediment yield areas onsite are necessary. Use the
space below to describe the basis for this finding for the project.
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Placeholder – 6.2.3 Additional Analysis of Potential Critical Coarse Sediment Yield Areas
Onsite (Optional)

Replace placeholder with required calculations/documentation. 

Leave placeholder intact if not applicable.

Not Applicable
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Placeholder – 6.3.4 Geomorphic Assessment of Receiving Channels (Optional) 

Replace placeholder with required calculations/documentation.

Leave placeholder intact if not applicable.

Not Applicable
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Placeholder - Flow Control Facility Design and Structural BMP Drawdown Calculations

Replace placeholder with required calculations/documentation.

See Chapter 6 and Appendix G of the BMP Design Manual

Not Applicable
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Placeholder – Vector Control Plan (required when structural BMPs will drain in 96 hours) 

Replace placeholder with required documentation.

Leave placeholder intact if not applicable.

Not Applicable
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ATTACHMENT 3
STRUCTURAL BMP MAINTENANCE INFORMATION

This is the cover sheet for Attachment 3.
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Indicate which Items are Included:

Attachment
Sequence

Contents Checklist

Attachment 3a Structural BMP Maintenance
Thresholds and Actions (Required)

Included

See Structural BMP Maintenance
Information Checklist.

Attachment 3b Draft Maintenance Agreement (when
applicable)

Included
Not Applicable
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Use this checklist to ensure the required information has been included in the Structural
BMP Maintenance Information Attachment:

Preliminary Design / Planning / CEQA level submittal:

 Attachment 3a must identify:

Typical maintenance indicators and actions for proposed structural BMP(s) based on Section
7.7 of the BMP Design Manual

 Attachment 3b is not required for preliminary design / planning / CEQA level submittal.

Final Design level submittal:

Attachment 3a must identify:

Specific maintenance indicators and actions for proposed structural BMP(s). This shall be

based on Section 7.7 of the BMP Design Manual and enhanced to reflect actual proposed
components of the structural BMP(s)

How to access the structural BMP(s) to inspect and perform maintenance

Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt

posts, or other features that allow the inspector to view necessary components of the structural
BMP and compare to maintenance thresholds)

Manufacturer and part number for proprietary parts of structural BMP(s) when applicable

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of

reference (e.g., level of accumulated materials that triggers removal of the materials, to be
identified based on viewing marks on silt posts or measured with a survey rod with respect to a
fixed benchmark within the BMP)

Recommended equipment to perform maintenance

When applicable, necessary special training or certification requirements for inspection and

maintenance personnel such as confined space entry or hazardous waste management
Attachment 3b: For private entity operation and maintenance, Attachment 3b shall include a
draft maintenance agreement in the local jurisdiction's standard format (PDP applicant to
contact the City Engineer to obtain the current maintenance agreement forms).
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Structural BMP Maintenance Information 
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ATTACHMENT 4
Copy of Plan Sheets Showing Permanent Storm Water BMPs

This is the cover sheet for Attachment 4.
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Use this checklist to ensure the required information has been included on the plans:

The plans must identify:

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs

The grading and drainage design shown on the plans must be consistent with the delineation

of DMAs shown on the DMA exhibit
Details and specifications for construction of structural BMP(s)

Signage indicating the location and boundary of structural BMP(s) as required by the City

Engineer
How to access the structural BMP(s) to inspect and perform maintenance

Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt

posts, or other features that allow the inspector to view necessary components of the structural
BMP and compare to maintenance thresholds)

Manufacturer and part number for proprietary parts of structural BMP(s) when applicable

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of

reference (e.g., level of accumulated materials that triggers removal of the materials, to be
identified based on viewing marks on silt posts or measured with a survey rod with respect to a
fixed benchmark within the BMP)

Recommended equipment to perform maintenance

When applicable, necessary special training or certification requirements for inspection and

maintenance personnel such as confined space entry or hazardous waste management
Include landscaping plan sheets showing vegetation requirements for vegetated structural

BMP(s)
All BMPs must be fully dimensioned on the plans

When propritery BMPs are used, site specific cross section with outflow, inflow and model

number shall be provided. Broucher photocopies are not allowed.
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Stormwater BMP Plan Sheet(s) 
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ATTACHMENT 5
Drainage Report

This is the cover sheet for Attachment 5.
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1. Introduction

1.1. Scope of Work

The purpose of this study is to provide hydrology calculations in support of a proposed
mixed use development containing apartments and retail in the City of Oceanside,
California. This report will quantify runoff for the 100-year frequency storm event and
recommend storm drain infrastructure needed to safely convey stormwater through the
site. Treatment of storm water runoff from the site has been addressed in a separate
report entitled “Stormwater Quality Management Plan for Alta Oceanside” prepared by
Hunsaker & Associates, San Diego.

1.2. Existing Condition
The ALTA Oceanside property is a 5.31-acre site located in the City of Oceanside, CA,
west of I-5 and south of the San Luis Rey River. The property is accessible from North
Coast Highway by Costa Pacifica Way, an existing paved road that was constructed on
this property by the Renaissance Terrace project, currently known as the Seacliff project
located to the west (Map No 15410). A commercial hotel development bounds the
property to the north, per Map No 12895. The site is bounded to the west and south by
the MiraMar mobile home community (APN 143-040-26) and a hotel (APN 143-040-22).
Refer to the project vicinity map located in appendix 1.

An approved drainage study for Renaissance Terrace was completed by PDC in 2006.
The PDC drainage study’s calculations include runoff from the northern and central
portion of ALTA Oceanside. We have reviewed the study and accept it as correct. We
have incorporated the hydrology from that report, into our existing condition hydrology.
The drainage report can be found in appendix 6 of this report.

The Renaissance Terrace project constructed a backbone storm drain system within
Costa Pacifica Way that conveys runoff to San Luis Rey River. Prior to discharge to the
river, a detention basin located immediately south accepts runoff and provides flood
attenuation for the 10-year storm to meet Coastal Zone requirements of that project.
The basin was sized by a separate report prepared by Rick Engineering entitled “Water
Resources Technical Report” dated April 2001. See Appendix 6, for as builts for the
existing storm drain system.

In the area of this project, the backbone storm drain system includes two curb inlets
(existing condition nodes 220 and 205), to collect runoff from the street.  An 18” RCP
connects these inlets as part of the backbone system.



The drainage patterns across the project site are described below and generally divide
the site into three drainage areas: northerly, central and southwesterly, each of which
has drainage patterns that travel overland from east to west.

The Northerly drainage area is identified by nodes 185-195.  This area drains east to
west from North Coast Hwy to the westerly project boundary, where it is intercepted by
a brow ditch that directs runoff northerly into an existing storm drain lateral at Node 195
that connects to the backbone storm drain system constructed by Renaissance Terrace
in Costa Pacifica Way.  The connection point is at node 205 on Costa Pacifica Way,
which will become a point of analysis to determine any impacts on the system after
development by the ALTA Oceanside project.

The Central drainage area is delineated by nodes 145, 150 and 155. This area also
drains east to west through the project site, but discharges to the adjacent mobile home
park overland. After storm flows traverse the mobile home park, runoff is intercepted by
a ditch and catch basin prior to entering the Renaissance Terrace project, and is routed
through the Renaissance Terrace storm drain laterals to the backbone storm drain
system.  The connection point is at node 180.

The Southwesterly drainage area drains southwest through the MiraMar mobile home
park via overland flow.  This area drains around the Renaissance Terrace project and
drains to the San Luis Rey River north of the project. Southwesterly Drainage area also
receives

Project area adjacent to North Coast Highway drains into and existing storm drain
through an inlet near the south east corner of the project boundary which discharges to
San Luis Rey River.

See Appendix 4 for calculations of existing peak runoff from the site.

According to the FEMA Flood Insurance Rate Map (FIRM) for this site, the project is
located in an unshaded Zone X, which is defined as “Areas determined to be outside
the 500-year floodplain”. Refer to the FIRM Map in Appendix 1.

NRCS Soils report shows onsite soils as Hydrologic Soil Group “A”. A soils report was
completed by Leighton in August, 2017. According to the Leighton report, the project
consists of Huerhuero loam soil, which is classified as Hydrologic Soil Group “A”. Refer
to Appendix 2 for NRCS soils information.



1.3. Proposed Condition
This project proposes to develop the site with a mixed use building containing 309
apartments and retail uses. A design requirement is to collect and treat all runoff prior to
discharging from the site. Since there is not an existing offsite storm drain system to
receive runoff from the central or southwesterly drainage areas, we propose to route all
storm water runoff to the existing backbone system in Costa Pacifica Way. An
underground vault is recommended to attenuate the runoff from these areas prior to
discharge into the existing system. The effect of this diversion on that system is
discussed in the next section; however, we suggest that the diversion is a benefit to the
MiraMar mobile home park in terms of eliminating overland discharge and nuisance
water flow within that community. See Appendix 4 for calculations of proposed
condition run-off. Additionally, the project will also widen the North Coast Highway.

Storm drain design onsite includes three storm drains to convey runoff to the north.
 Flows from Costa Pacifica Way and adjacent project areas will be collected at an

existing inlet and flows downstream within the storm drain system towards
Renaissance Terrace.

 Flows from onsite drainage areas including the planter/roof drains and courtyard
drains will flow southwesterly and around the building before it eventually
confluence with the aforementioned flows toward the northwest corner as the
storm drain turns southwest adjacent to Renaissance Terrace.



1.4. Effect of Diversion

As mentioned above, the project proposes to divert runoff away from the MiraMar
mobile home park, routing of all runoff to the northwest into the existing backbone storm
drain system in Costa Pacifica Way.  Some of this drainage (the central area) is
tributary to the storm drain system constructed by the renaissance Terrace project and
the diversion is a change in routing.

The confluence analysis is at node 195 where the site’s runoff entered the backbone
system into a Type F Catch Basin. The proposed conditions model provides a peak Q
occurring at the shorter time of concentration, where higher intensities create the
highest peak flow.  Essentially the short time represents a point in the storm where no
runoff from the upper areas of the Central and Southwest Basin would arrive in the
system because of its longer travel time, but the peak occurs because of the intensity of
the storm delivering runoff from the northern sub-basin that includes Costa Pacifica
Way. Later in the storm, when the peak flow from the central and southwestern basin
arrives, having been delayed by the proposed underground storm vault, the lower
intensity doesn’t indicate a higher flow rate than at this earlier peak.

Of particular interest is the flow data results at node 180, the existing confluence point
of runoff from the central and northerly portions of the project site. At this point, the
inflow from the lateral collecting site area from our existing central drainage area is
reduced because of the diversion of the central drainage area into the backbone system
as discussed above.  This point represents the most downstream point where the effect
of the rerouting and attenuation of drainage onsite is experienced, and the calculations
show a reduction of peak flow here.  The results are tabulated in Section 3 of this report.

The proposed diversion increases drainage area tributary to the backbone system.  As
discussed above, the hydrology shows no increase in peak runoff, achieved by inclusion
of the proposed attenuation vault that reduces peak runoff flow rates from this facility to
approximately 1 cfs.  The attenuation simulation result is in Appendix 5.  The vault
detains runoff from the southwestern portion of the site, releasing that volume of water
slowly and at a time much later in the storm event, such that the downstream detention
basin has had opportunity to manage the peak flows prior to receiving runoff from the
southwestern portion of this site.

2. Methodology

1.1. Hydrology

The Rational Method as described in the June 2003 San Diego County Hydrology
Manual (SDCHM), Section 3, was used for the hydrologic calculations for this project.
The Rational Method formula is expressed as follows:

Q = C I A



I = 7.44P6T-0.645

T = [1.8(1.1-C) D] / (s1/3)

Where:

Q = Peak discharge, in cubic feet per second (cfs).
C = Runoff coefficient, proportion of the rainfall that runs off the surface. The C
coefficient was obtained from Table 3-1 of the SDCHM. It has no units and is based on
the soil group and the development type for the drainage sub-area.
A = Drainage area contributing to the design location (ac).
I = Average rainfall intensity (in/hr). The formula can be found on Figure 3-2 of the
SDCHM.
P6 = 6-hour precipitation (in). This value was taken from the 6-hour isopluvial maps
found in Appendix B of the SDCHM.
T = Time of concentration (min). The formula can be found on Figure 3-3 of the
SDCHM.
D = Longest flow path distance (ft).
S = Slope along the flow path (%).

Confluence Analysis
Calculate the peak Q, Tc, and I for each of the independent drainage systems at the
point of the junction.  These values will be used for the MRM calculations. At the
junction of two or more independent drainage systems, the respective peak flows are
combined to obtain the maximum flow out of the junction at Tc. Based on the
approximation that total runoff increases directly in proportion to time, a general
equation may be written to determine the maximum Q and its corresponding Tc  using
the peak Q, Tc , and I for each of the independent drainage systems at the point
immediately before the junction.  The general equation requires that contributing Q’s be
numbered in order of increasing Tc . Let Q1 , T1 , and I1  correspond to the tributary area
with the shortest Tc .  Likewise, let Q2 , T2 , and I2  correspond to the tributary area with
the next longer Tc ; Q3 , T3 , and I3  correspond to the tributary area with the next longer
Tc ; and so on.  When only two independent drainage systems are combined, leave Q3 ,
T3 , and I3  out of the equation.  Combine the independent drainage systems using the
junction equation below:

Junction Equation:  T 1  < T 2  < T 3

QT1=Q1+T1/T2Q2+T1/T3Q3

QT2-Q2+I2/I1Q2+T2/T3Q3

QT3=Q3+I3/I1Q1+I3/I2Q2



3. Results

The results from both the existing and proposed Rational Method hydrology calculations
for the 100-year return event are listed below.

Table 1: Hydrology Results

Q (cfs) Tc (min) Area (ac) 

Node # EX PR EX PR EX PR 

195 1.28 6.25 15.22 7.07 0.83 5.2 

205 5.90 10.56 5.23 7.18 1.94 6.2 

235 9.84 11.97 5.78 7.3 2.3 6.4 
180 25.2 24.7 6.9 8.2 6.12 9.5

Hydrology calculations for the project indicate an increase in runoff at the point of
connection to the existing storm drain system in Costa Pacifica Way (Node 195) and an
overall decrease in peak flow at the downstream end of existing system (node 180) prior
to discharge to the existing detention basin.

The hydraulic analysis in this report focuses on the existing system between
nodes 180 and 195 where there is an increase in peak flow.  Hydraulic analysis of the
existing system showed adequate excess capacity exists in the system between these
nodes where the gradient is steeper.  Therefore, the existing storm drain system is not
impacted by the flow increase and is capable of safely conveying the increased peak
flow rate. See Appendix six for the hydraulic analysis.

The proposed detention vault attenuates drainage from the southern portion of
the site, mitigating peak flow rates for the diverted area without impact to the existing
storm drain system.



4. Conclusions

The proposed storm drain system is designed to safely convey the peak 100-year storm
drain to the existing system in Costa Pacifica Way.

The existing system has sufficient conveyance capacity upstream of Node 180 to
accept the proposed runoff from the site.

There is no adverse impact from the proposed development on existing detention basin
as there is reduction in peak flow rate into the basin and onsite detention of storm water
volume from the south portion of the developed site releases that volume of water
slowly and at a time much later in the storm event, such that the downstream detention
basin has had opportunity to manage the peak flows prior to receiving runoff from the
south portion of this site.

The abutting MiraMar mobile home park will be benefitted due to the diversion of
overland flow to the storm drain system, avoiding existing discharges under the fence at
the property line.

Existing inlets along north coast highway will not experience an increase in runoff in the
proposed condition as there will be no increase in impervious area draining to them.



5. References

“Drainage Report, Renaissance Terrace”, Prepared by Project Design Consultants, 
dated March 2006.

“Water Resources Technical Report” prepared by Rick Engineering dated April, 2001.

Geotechnical Update Report, Proposed ALTA OCEANSIDE Project South of Costa 
Pacific Way, West of North Coast Highway Oceanside, California, Dated January 18, 
2019



Appendix 1 – Vicinity Map and FIRM Map
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OFFSITE EXISTING CONDITION

Per Reference Report 
"Drainage Report, Renaissance Terrace”, Prepared by Project Design Consultants,

Dated March 2006







Existing Discharge to Mobile Home Park = 1.456 cfs













NODE 195 -Discharge to Type F CB = 1.28 cfs





POINT OF PROPOSED CONNECTION BETWEEN NODE 220 AND NODE 205





CONFLUENCE AT NODE 205



TOTAL RUNOFF AT NODE 235





CONFLUENCE AT NODE 180





A
lta

 O
ce

a
n

si
d

e 
S

ite

N
o

de
 1

8
0 

P
ea

k
2

5.
2

28
 c

fs



PROPOSED CONDITION



PR
-Q
10
0.
OU
T

 _
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
_

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

  
  
  
  
  
  
 R
AT
IO
NA
L 
ME
TH
OD
 H
YD
RO
LO
GY
 C
OM
PU
TE
R 
PR
OG
RA
M 
PA
CK
AG
E

  
  
  
  
  
  
 R
ef
er
en
ce
: 
SA
N 
DI
EG
O 
CO
UN
TY
 F
LO
OD
 C
ON
TR
OL
 D
IS
TR
IC
T

  
  
  
  
  
  
  
  
  
  
  
  
  
20
03
,1
98
5,
19
81
 H
YD
RO
LO
GY
 M
AN
UA
L

  
  
  
  
  
(c
) 
Co
py
ri
gh
t 
19
82
-2
01
5 
Ad
va
nc
ed
 E
ng
in
ee
ri
ng
 S
of
tw
ar
e 
(a
es
)

  
  
  
  
  
  
  
Ve
r.
 2
2.
0 
Re
le
as
e 
Da
te
: 
07
/0
1/
20
15
  
Li
ce
ns
e 
ID
 1
23
9

  
  
  
  
  
  
  
  
  
  
  
  
  
  
An
al
ys
is
 p
re
pa
re
d 
by
:

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

  
 F
IL
E 
NA
ME
: 
H:
\A
ES
20
10
\1
53
5\
FE
\P
R\
05
\A
T\
PR
-Q
10
0.
DA
T

  
 T
IM
E/
DA
TE
 O
F 
ST
UD
Y:
 1
2:
51
 1
0/
04
/2
01
9

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

  
 U
SE
R 
SP
EC
IF
IE
D 
HY
DR
OL
OG
Y 
AN
D 
HY
DR
AU
LI
C 
MO
DE
L 
IN
FO
RM
AT
IO
N:

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

  
 2
00
3 
SA
N 
DI
EG
O 
MA
NU
AL
 C
RI
TE
RI
A

  
 U
SE
R 
SP
EC
IF
IE
D 
ST
OR
M 
EV
EN
T(
YE
AR
) 
= 
10
0.
00

  
 6
-H
OU
R 
DU
RA
TI
ON
 P
RE
CI
PI
TA
TI
ON
 (
IN
CH
ES
) 
= 
  
2.
60
0

  
 S
PE
CI
FI
ED
 M
IN
IM
UM
 P
IP
E 
SI
ZE
(I
NC
H)
 =
  
18
.0
0

  
 S
PE
CI
FI
ED
 P
ER
CE
NT
 O
F 
GR
AD
IE
NT
S(
DE
CI
MA
L)
 T
O 
US
E 
FO
R 
FR
IC
TI
ON
 S
LO
PE
 =
 0
.9
5

  
 S
AN
 D
IE
GO
 H
YD
RO
LO
GY
 M
AN
UA
L 
"C
"-
VA
LU
ES
 U
SE
D 
FO
R 
RA
TI
ON
AL
 M
ET
HO
D

  
 N
OT
E:
 U
SE
 M
OD
IF
IE
D 
RA
TI
ON
AL
 M
ET
HO
D 
PR
OC
ED
UR
ES
 F
OR
 C
ON
FL
UE
NC
E 
AN
AL
YS
IS

  
 *
US
ER
-D
EF
IN
ED
 S
TR
EE
T-
SE
CT
IO
NS
 F
OR
 C
OU
PL
ED
 P
IP
EF
LO
W 
AN
D 
ST
RE
ET
FL
OW
 M
OD
EL
*

  
  
  
HA
LF
- 
 C
RO
WN
 T
O 
  
ST
RE
ET
-C
RO
SS
FA
LL
: 
  
CU
RB
  
GU
TT
ER
-G
EO
ME
TR
IE
S:
  
MA
NN
IN
G

  
  
  
WI
DT
H 
 C
RO
SS
FA
LL
  
IN
- 
 /
 O
UT
-/
PA
RK
- 
 H
EI
GH
T 
 W
ID
TH
  
LI
P 
  
HI
KE
  
FA
CT
OR

 N
O.
  
 (
FT
) 
  
  
(F
T)
  
  
SI
DE
 /
 S
ID
E/
 W
AY
  
  
(F
T)
  
  
(F
T)
  
(F
T)
  
(F
T)
  
  
(n
)

 =
==
  
==
==
= 
 =
==
==
==
==
  
==
==
==
==
==
==
==
==
= 
 =
==
==
= 
 =
==
==
 =
==
==
= 
==
==
= 
==
==
==
=

  
 1
  
 1
3.
0 
  
  
 6
.5
  
  
0.
02
0/
0.
02
0/
0.
02
0 
  
0.
50
  
  
1.
50
 0
.0
31
2 
0.
12
5 
0.
01
60

  
 2
  
 1
5.
0 
  
  
 7
.5
  
  
0.
02
0/
0.
02
0/
0.
02
0 
  
0.
50
  
  
1.
50
 0
.0
31
2 
0.
12
5 
0.
01
30

  
 G
LO
BA
L 
ST
RE
ET
 F
LO
W-
DE
PT
H 
CO
NS
TR
AI
NT
S:

  
  
 1
. 
Re
la
ti
ve
 F
lo
w-
De
pt
h 
= 
 0
.5
0 
FE
ET

  
  
  
  
as
 (
Ma
xi
mu
m 
Al
lo
wa
bl
e 
St
re
et
 F
lo
w 
De
pt
h)
 -
 (
To
p-
of
-C
ur
b)

  
  
 2
. 
(D
ep
th
)*
(V
el
oc
it
y)
 C
on
st
ra
in
t 
= 
 5
.0
 (
FT
*F
T/
S)

  
 *
SI
ZE
 P
IP
E 
WI
TH
 A
 F
LO
W 
CA
PA
CI
TY
 G
RE
AT
ER
 T
HA
N

  
  
OR
 E
QU
AL
 T
O 
TH
E 
UP
ST
RE
AM
 T
RI
BU
TA
RY
 P
IP
E.
*

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

 |
 B
EG
IN
 F
LO
WS
 F
RO
M 
CO
ST
A 
PA
CI
FI
CA
 W
AY
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

Pa
ge
 1

PR
-Q
10
0.
OU
T

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
10
.0
0 
TO
 N
OD
E 
  
 2
20
.0
0 
IS
 C
OD
E 
= 
 2
2

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 R
ES
ID
EN
TI
AL
 (
1.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
90
00

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
4

  
 U
SE
R 
SP
EC
IF
IE
D 
Tc
(M
IN
.)
 =
  
  
5.
01
0

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
84
1

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
2.
77

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
45
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
2.
77

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
20
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 4
0.
00
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
16
.8
8

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 1
81
.7
5 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 3
.4
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
12
.1
8

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
2.
77

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
25
  
  
Tc
(M
IN
.)
 =
  
  
5.
26

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
10
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
= 
  
  
18
1.
75
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
50
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
5.
26

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.6
3

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
45

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
2.
77

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
25
.0
0 
IS
 C
OD
E 
= 
 2
2

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 R
ES
ID
EN
TI
AL
 (
1.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
87
00

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
4

  
 U
SE
R 
SP
EC
IF
IE
D 
Tc
(M
IN
.)
 =
  
  
5.
00
0

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

Pa
ge
 2



PR
-Q
10
0.
OU
T

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
77

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
13
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
77

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
25
.0
0 
TO
 N
OD
E 
  
 2
25
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 R
ES
ID
EN
TI
AL
 (
1.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
87
00

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
4

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.8
70
0

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
11
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
0.
66

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
2 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
  
1.
43

  
 T
C(
MI
N.
) 
= 
  
 5
.0
0

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
25
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 5
1

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

  
 >
>>
>>
CO
MP
UT
E 
TR
AP
EZ
OI
DA
L 
CH
AN
NE
L 
FL
OW
<<
<<
<

  
 >
>>
>>
TR
AV
EL
TI
ME
 T
HR
U 
SU
BA
RE
A 
(E
XI
ST
IN
G 
EL
EM
EN
T)
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
  
56
.0
0 
 D
OW
NS
TR
EA
M(
FE
ET
) 
= 
  
  
20
.0
0

  
 C
HA
NN
EL
 L
EN
GT
H 
TH
RU
 S
UB
AR
EA
(F
EE
T)
 =
  
 1
77
.0
0 
  
CH
AN
NE
L 
SL
OP
E 
= 
 0
.2
03
4

  
 C
HA
NN
EL
 B
AS
E(
FE
ET
) 
= 
  
 2
.0
0 
  
"Z
" 
FA
CT
OR
 =
  
 2
.0
00

  
 M
AN
NI
NG
'S
 F
AC
TO
R 
= 
0.
01
5 
  
MA
XI
MU
M 
DE
PT
H(
FE
ET
) 
= 
  
1.
00

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
55
2

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 R
ES
ID
EN
TI
AL
 (
1.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
41
00

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
4

  
 T
RA
VE
L 
TI
ME
 C
OM
PU
TE
D 
US
IN
G 
ES
TI
MA
TE
D 
FL
OW
(C
FS
) 
= 
  
  
  
1.
59

  
 T
RA
VE
L 
TI
ME
 T
HR
U 
SU
BA
RE
A 
BA
SE
D 
ON
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 8
.2
4

  
 A
VE
RA
GE
 F
LO
W 
DE
PT
H(
FE
ET
) 
= 
  
0.
09
  
 T
RA
VE
L 
TI
ME
(M
IN
.)
 =
  
 0
.3
6

  
 T
c(
MI
N.
) 
= 
  
 5
.3
6

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
 0
.1
2 
  
  
  
SU
BA
RE
A 
RU
NO
FF
(C
FS
) 
= 
  
 0
.3
2

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
  
0.
71
7

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
4 
  
  
  
  
PE
AK
 F
LO
W 
RA
TE
(C
FS
) 
= 
  
  
  
1.
69

  
 E
ND
 O
F 
SU
BA
RE
A 
CH
AN
NE
L 
FL
OW
 H
YD
RA
UL
IC
S:

  
 D
EP
TH
(F
EE
T)
 =
  
0.
09
  
 F
LO
W 
VE
LO
CI
TY
(F
EE
T/
SE
C.
) 
= 
  
8.
75

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
= 
  
18
35
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
55
2

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 R
ES
ID
EN
TI
AL
 (
1.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
85
00

Pa
ge
 3

PR
-Q
10
0.
OU
T

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
4

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.7
54
0

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
14
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
0.
78

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
5 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
  
2.
47

  
 T
C(
MI
N.
) 
= 
  
 5
.3
6

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
5.
36

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.5
5

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
50

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
2.
47

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
2.
77
  
  
 5
.2
6 
  
  
  
 6
.6
31
  
  
  
  
  
0.
45

  
  
  
 2
  
  
  
  
2.
47
  
  
 5
.3
6 
  
  
  
 6
.5
52
  
  
  
  
  
0.
50

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
  
5.
19
  
  
 5
.2
6 
  
  
  
6.
63
1

  
  
  
 2
  
  
  
  
5.
21
  
  
 5
.3
6 
  
  
  
6.
55
2

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 5
.2
1 
  
Tc
(M
IN
.)
 =
  
  
5.
36

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
9

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
= 
  
18
35
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 1
0

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

  
 >
>>
>>
MA
IN
-S
TR
EA
M 
ME
MO
RY
 C
OP
IE
D 
ON
TO
 M
EM
OR
Y 
BA
NK
 #
 1
 <
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

 |
 B
EG
IN
 3
00
 S
ER
IE
S 
ON
SI
TE
 F
LO
WS
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

Pa
ge
 4



PR
-Q
10
0.
OU
T

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
05
.0
0 
TO
 N
OD
E 
  
 3
07
.0
0 
IS
 C
OD
E 
= 
 2
1

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 I
NI
TI
AL
 S
UB
AR
EA
 F
LO
W-
LE
NG
TH
(F
EE
T)
 =
  
  
35
.0
0

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
61
.0
0

  
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
60
.0
0

  
 E
LE
VA
TI
ON
 D
IF
FE
RE
NC
E(
FE
ET
) 
= 
  
  
 1
.0
0

  
 S
UB
AR
EA
 O
VE
RL
AN
D 
TI
ME
 O
F 
FL
OW
(M
IN
.)
 =
  
  
2.
32
7

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
27

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
05
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
27

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
07
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 5
4.
40
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
51
.9
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 8
31
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 2
.7
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 1
.6
2

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
0.
27

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
8.
53
  
  
Tc
(M
IN
.)
 =
  
 1
0.
85

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 3
05
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
= 
  
  
86
6.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
07
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
4.
15
5

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.7
90
0

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
2.
69
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
8.
83

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
2.
7 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
  
8.
99

  
 T
C(
MI
N.
) 
= 
  
10
.8
5

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
08
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
IS
 C
OD
E 
= 
  
1

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

Pa
ge
 5

PR
-Q
10
0.
OU
T

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
 1
0.
85

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 4
.1
6

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
2.
74

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
8.
99

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

 |
 T
HE
 F
OL
LO
WI
NG
 C
OD
E 
7 
IS
 F
RO
M 
LA
 Q
UI
NT
A 
IN
N 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
04
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
IS
 C
OD
E 
= 
  
7

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

  
 >
>>
>>
US
ER
 S
PE
CI
FI
ED
 H
YD
RO
LO
GY
 I
NF
OR
MA
TI
ON
 A
T 
NO
DE
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 U
SE
R-
SP
EC
IF
IE
D 
VA
LU
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 T
C(
MI
N)
 =
  
 5
.0
0 
  
RA
IN
 I
NT
EN
SI
TY
(I
NC
H/
HO
UR
) 
= 
 6
.8
5

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
 0
.6
9 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
 0
.2
3

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
08
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
5.
00

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.8
5

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
69

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
0.
23

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
8.
99
  
  
10
.8
5 
  
  
  
 4
.1
55
  
  
  
  
  
2.
74

  
  
  
 2
  
  
  
  
0.
23
  
  
 5
.0
0 
  
  
  
 6
.8
50
  
  
  
  
  
0.
69

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
  
4.
37
  
  
 5
.0
0 
  
  
  
6.
85
0

  
  
  
 2
  
  
  
  
9.
13
  
  
10
.8
5 
  
  
  
4.
15
5

Pa
ge
 6



PR
-Q
10
0.
OU
T

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 9
.1
3 
  
Tc
(M
IN
.)
 =
  
 1
0.
85

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
3.
4

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
= 
  
18
35
2.
00
 F
EE
T.

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

 |
 E
ND
 H
YD
RO
LO
GY
 F
OR
 I
NF
LO
W 
TO
 U
ND
ER
GR
OU
ND
 S
TO
RM
 V
AU
LT
  
  
  
  
  
  
  
  
  
  
  
|

 |
 F
OL
LO
WI
NG
 P
EA
K 
FL
OW
 R
AT
E 
TA
KE
N 
FR
OM
 F
LO
OD
 A
TT
EN
UA
TI
ON
 C
AL
CS
  
  
  
  
  
  
  
|

 |
 I
N 
AP
PE
ND
IX
 5
 O
F 
TH
IS
 R
EP
OR
T 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
08
.0
0 
TO
 N
OD
E 
  
 3
08
.0
0 
IS
 C
OD
E 
= 
  
7

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

  
 >
>>
>>
US
ER
 S
PE
CI
FI
ED
 H
YD
RO
LO
GY
 I
NF
OR
MA
TI
ON
 A
T 
NO
DE
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 U
SE
R-
SP
EC
IF
IE
D 
VA
LU
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 T
C(
MI
N)
 =
  
43
.8
5 
  
RA
IN
 I
NT
EN
SI
TY
(I
NC
H/
HO
UR
) 
= 
 1
.6
9

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
 3
.4
0 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
 1
.0
0

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
08
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 5
1.
90
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
45
.2
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 3
35
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 3
.2
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 4
.7
0

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
1.
00

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
1.
19
  
  
Tc
(M
IN
.)
 =
  
 4
5.
04

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
= 
  
18
68
7.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
08
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
1.
66
0

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.2
43
3

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
43
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
0.
56

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
3.
8 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
  
1.
55

  
 T
C(
MI
N.
) 
= 
  
45
.0
4

Pa
ge
 7

PR
-Q
10
0.
OU
T

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
95
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 1
0

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

  
 >
>>
>>
MA
IN
-S
TR
EA
M 
ME
MO
RY
 C
OP
IE
D 
ON
TO
 M
EM
OR
Y 
BA
NK
 #
 2
 <
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

 |
 B
EG
IN
 N
OR
TH
 D
RA
IN
AG
E 
AR
EA
 A
ND
 P
AR
KI
NG
 S
TR
UC
TU
RE
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 |
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
|

 +
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
+

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
84
.0
0 
TO
 N
OD
E 
  
 1
86
.0
0 
IS
 C
OD
E 
= 
 2
1

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 I
NI
TI
AL
 S
UB
AR
EA
 F
LO
W-
LE
NG
TH
(F
EE
T)
 =
  
  
85
.0
0

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
61
.0
0

  
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
60
.0
0

  
 E
LE
VA
TI
ON
 D
IF
FE
RE
NC
E(
FE
ET
) 
= 
  
  
 1
.0
0

  
 S
UB
AR
EA
 O
VE
RL
AN
D 
TI
ME
 O
F 
FL
OW
(M
IN
.)
 =
  
  
4.
31
9

  
 W
AR
NI
NG
: 
IN
IT
IA
L 
SU
BA
RE
A 
FL
OW
 P
AT
H 
LE
NG
TH
 I
S 
GR
EA
TE
R 
TH
AN

  
  
  
  
  
  
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
LE
NG
TH
 =
  
  
66
.7
6

  
  
  
  
  
  
(R
ef
er
en
ce
: 
Ta
bl
e 
3-
1B
 o
f 
Hy
dr
ol
og
y 
Ma
nu
al
)

  
  
  
  
  
  
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
LE
NG
TH
 I
S 
US
ED
 I
N 
Tc
 C
AL
CU
LA
TI
ON
!

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
32

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
06
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
32

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
86
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 5
6.
00
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
48
.5
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 3
75
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 1
.9
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 3
.3
6

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
0.
32

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
1.
86
  
  
Tc
(M
IN
.)
 =
  
  
6.
18

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
84
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
= 
  
  
46
0.
00
 F
EE
T.

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

Pa
ge
 8



PR
-Q
10
0.
OU
T

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
86
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
5.
97
7

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.7
90
0

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
41
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
1.
94

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
5 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
  
2.
22

  
 T
C(
MI
N.
) 
= 
  
 6
.1
8

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
10
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
6.
18

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 5
.9
8

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
47

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
2.
22

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
01
.0
0 
TO
 N
OD
E 
  
 3
03
.0
0 
IS
 C
OD
E 
= 
 2
1

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 I
NI
TI
AL
 S
UB
AR
EA
 F
LO
W-
LE
NG
TH
(F
EE
T)
 =
  
  
60
.0
0

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
62
.5
0

  
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
61
.8
5

  
 E
LE
VA
TI
ON
 D
IF
FE
RE
NC
E(
FE
ET
) 
= 
  
  
 0
.6
5

  
 S
UB
AR
EA
 O
VE
RL
AN
D 
TI
ME
 O
F 
FL
OW
(M
IN
.)
 =
  
  
4.
20
8

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
32

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
06
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
32

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
03
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
IS
 C
OD
E 
= 
 6
2

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

  
 >
>>
>>
CO
MP
UT
E 
ST
RE
ET
 F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
(S
TR
EE
T 
TA
BL
E 
SE
CT
IO
N 
# 
 1
 U
SE
D)
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
61
.8
5 
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
58
.5
0

  
 S
TR
EE
T 
LE
NG
TH
(F
EE
T)
 =
  
 3
35
.0
0 
  
CU
RB
 H
EI
GH
T(
IN
CH
ES
) 
= 
 6
.0

Pa
ge
 9

PR
-Q
10
0.
OU
T

  
 S
TR
EE
T 
HA
LF
WI
DT
H(
FE
ET
) 
= 
13
.0
0

  
 D
IS
TA
NC
E 
FR
OM
 C
RO
WN
 T
O 
CR
OS
SF
AL
L 
GR
AD
EB
RE
AK
(F
EE
T)
 =
  
 6
.5
0

  
 I
NS
ID
E 
ST
RE
ET
 C
RO
SS
FA
LL
(D
EC
IM
AL
) 
= 
 0
.0
20

  
 O
UT
SI
DE
 S
TR
EE
T 
CR
OS
SF
AL
L(
DE
CI
MA
L)
  
= 
 0
.0
20

  
 S
PE
CI
FI
ED
 N
UM
BE
R 
OF
 H
AL
FS
TR
EE
TS
 C
AR
RY
IN
G 
RU
NO
FF
 =
  
1

  
 S
TR
EE
T 
PA
RK
WA
Y 
CR
OS
SF
AL
L(
DE
CI
MA
L)
  
= 
 0
.0
20

  
 M
an
ni
ng
's
 F
RI
CT
IO
N 
FA
CT
OR
 f
or
 S
tr
ee
tf
lo
w 
Se
ct
io
n(
cu
rb
-t
o-
cu
rb
) 
= 
  
0.
01
60

  
 M
an
ni
ng
's
 F
RI
CT
IO
N 
FA
CT
OR
 f
or
 B
ac
k-
of
-W
al
k 
Fl
ow
 S
ec
ti
on
 =
  
 0
.0
20
0

  
  
 *
*T
RA
VE
L 
TI
ME
 C
OM
PU
TE
D 
US
IN
G 
ES
TI
MA
TE
D 
FL
OW
(C
FS
) 
= 
  
  
  
2.
10

  
  
 S
TR
EE
TF
LO
W 
MO
DE
L 
RE
SU
LT
S 
US
IN
G 
ES
TI
MA
TE
D 
FL
OW
:

  
  
 S
TR
EE
T 
FL
OW
 D
EP
TH
(F
EE
T)
 =
  
0.
32

  
  
 H
AL
FS
TR
EE
T 
FL
OO
D 
WI
DT
H(
FE
ET
) 
= 
  
 9
.5
2

  
  
 A
VE
RA
GE
 F
LO
W 
VE
LO
CI
TY
(F
EE
T/
SE
C.
) 
= 
  
 2
.0
5

  
  
 P
RO
DU
CT
 O
F 
DE
PT
H&
VE
LO
CI
TY
(F
T*
FT
/S
EC
.)
 =
  
  
0.
65

  
 S
TR
EE
T 
FL
OW
 T
RA
VE
L 
TI
ME
(M
IN
.)
 =
  
 2
.7
3 
  
Tc
(M
IN
.)
 =
  
  
6.
94

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
5.
54
6

  
 R
ES
ID
EN
TI
AL
 (
43
. 
DU
/A
C 
OR
 L
ES
S)
 R
UN
OF
F 
CO
EF
FI
CI
EN
T 
= 
.7
90
0

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
4

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
  
0.
79
0

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
80
  
  
  
SU
BA
RE
A 
RU
NO
FF
(C
FS
) 
= 
  
 3
.5
0

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
9 
  
  
  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 3
.7
7

  
 E
ND
 O
F 
SU
BA
RE
A 
ST
RE
ET
 F
LO
W 
HY
DR
AU
LI
CS
:

  
 D
EP
TH
(F
EE
T)
 =
 0
.3
7 
  
HA
LF
ST
RE
ET
 F
LO
OD
 W
ID
TH
(F
EE
T)
 =
  
12
.2
1

  
 F
LO
W 
VE
LO
CI
TY
(F
EE
T/
SE
C.
) 
= 
 2
.3
4 
  
DE
PT
H*
VE
LO
CI
TY
(F
T*
FT
/S
EC
.)
 =
  
 0
.8
7

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 3
01
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
= 
  
  
39
5.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
10
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
6.
94

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 5
.5
5

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
86

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
3.
77

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
2.
22
  
  
 6
.1
8 
  
  
  
 5
.9
77
  
  
  
  
  
0.
47

  
  
  
 2
  
  
  
  
3.
77
  
  
 6
.9
4 
  
  
  
 5
.5
46
  
  
  
  
  
0.
86

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

Pa
ge
 1
0



PR
-Q
10
0.
OU
T

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
  
5.
57
  
  
 6
.1
8 
  
  
  
5.
97
7

  
  
  
 2
  
  
  
  
5.
83
  
  
 6
.9
4 
  
  
  
5.
54
6

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 5
.8
3 
  
Tc
(M
IN
.)
 =
  
  
6.
94

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
1.
3

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
84
.0
0 
TO
 N
OD
E 
  
 3
10
.0
0 
= 
  
  
46
0.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 3
10
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 4
8.
50
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
45
.0
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
  
80
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 6
.4
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
10
.3
2

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
5.
83

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
13
  
  
Tc
(M
IN
.)
 =
  
  
7.
07

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
84
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
= 
  
  
54
0.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
95
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
7.
07

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 5
.4
8

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
1.
33

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
5.
83

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
00
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 2
1

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 R
ES
ID
EN
TI
AL
 (
1.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
41
00

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
2

  
 I
NI
TI
AL
 S
UB
AR
EA
 F
LO
W-
LE
NG
TH
(F
EE
T)
 =
  
  
75
.0
0

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
55
.0
0

Pa
ge
 1
1

PR
-Q
10
0.
OU
T

  
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
40
.0
0

  
 E
LE
VA
TI
ON
 D
IF
FE
RE
NC
E(
FE
ET
) 
= 
  
  
15
.0
0

  
 S
UB
AR
EA
 O
VE
RL
AN
D 
TI
ME
 O
F 
FL
OW
(M
IN
.)
 =
  
  
4.
99
3

  
 W
AR
NI
NG
: 
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
SL
OP
E,
 1
0.
%,
 I
S 
US
ED
 I
N 
Tc
 C
AL
CU
LA
TI
ON
!

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
22

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
08
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
22

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
95
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
4.
99

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.8
5

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
08

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
0.
22

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
5.
83
  
  
 7
.0
7 
  
  
  
 5
.4
80
  
  
  
  
  
1.
33

  
  
  
 2
  
  
  
  
0.
22
  
  
 4
.9
9 
  
  
  
 6
.8
50
  
  
  
  
  
0.
08

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
  
4.
89
  
  
 4
.9
9 
  
  
  
6.
85
0

  
  
  
 2
  
  
  
  
6.
01
  
  
 7
.0
7 
  
  
  
5.
48
0

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 6
.0
1 
  
Tc
(M
IN
.)
 =
  
  
7.
07

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
1.
4

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
84
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
= 
  
  
54
0.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
95
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 1
1

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

  
 >
>>
>>
CO
NF
LU
EN
CE
 M
EM
OR
Y 
BA
NK
 #
 2
 W
IT
H 
TH
E 
MA
IN
-S
TR
EA
M 
ME
MO
RY
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 *
* 
MA
IN
 S
TR
EA
M 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y 
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)
  
 (
AC
RE
)

Pa
ge
 1
2



PR
-Q
10
0.
OU
T

  
  
  
 1
  
  
  
  
6.
01
  
  
 7
.0
7 
  
  
  
5.
48
0 
  
  
  
 1
.4
1

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
84
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
= 
  
  
54
0.
00
 F
EE
T.

  
 *
* 
ME
MO
RY
 B
AN
K 
# 
 2
 C
ON
FL
UE
NC
E 
DA
TA
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y 
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
1.
55
  
  
45
.0
4 
  
  
  
1.
66
0 
  
  
  
 3
.8
3

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
= 
  
18
68
7.
00
 F
EE
T.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
 R
UN
OF
F 
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
(C
FS
) 
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
 6
.2
5 
  
  
  
7.
07
  
  
  
  
5.
48
0

  
  
  
 2
  
  
  
 3
.3
7 
  
  
 4
5.
04
  
  
  
  
1.
66
0

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 6
.2
5 
  
Tc
(M
IN
.)
 =
  
  
7.
07

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
5.
2

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
95
.0
0 
TO
 N
OD
E 
  
 1
95
.0
0 
IS
 C
OD
E 
= 
 1
2

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

  
 >
>>
>>
CL
EA
R 
ME
MO
RY
 B
AN
K 
# 
2 
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
95
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 2
6.
60
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
20
.7
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
  
82
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 5
.8
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
12
.5
8

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
6.
25

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
11
  
  
Tc
(M
IN
.)
 =
  
  
7.
18

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
= 
  
18
76
9.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 1
1

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

  
 >
>>
>>
CO
NF
LU
EN
CE
 M
EM
OR
Y 
BA
NK
 #
 1
 W
IT
H 
TH
E 
MA
IN
-S
TR
EA
M 
ME
MO
RY
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 *
* 
MA
IN
 S
TR
EA
M 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y 
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
6.
25
  
  
 7
.1
8 
  
  
  
5.
42
7 
  
  
  
 5
.2
4

Pa
ge
 1
3

PR
-Q
10
0.
OU
T

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
= 
  
18
76
9.
00
 F
EE
T.

  
 *
* 
ME
MO
RY
 B
AN
K 
# 
 1
 C
ON
FL
UE
NC
E 
DA
TA
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y 
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
5.
21
  
  
 5
.3
6 
  
  
  
6.
55
2 
  
  
  
 0
.9
5

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
= 
  
18
35
2.
00
 F
EE
T.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
 R
UN
OF
F 
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
(C
FS
) 
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
 9
.8
7 
  
  
  
5.
36
  
  
  
  
6.
55
2

  
  
  
 2
  
  
  
10
.5
6 
  
  
  
7.
18
  
  
  
  
5.
42
7

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
10
.5
6 
  
Tc
(M
IN
.)
 =
  
  
7.
18

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
6.
2

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
05
.0
0 
IS
 C
OD
E 
= 
 1
2

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

  
 >
>>
>>
CL
EA
R 
ME
MO
RY
 B
AN
K 
# 
1 
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
05
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 2
0.
70
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
14
.5
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 1
05
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 8
.2
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
13
.5
0

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
 1
0.
56

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
13
  
  
Tc
(M
IN
.)
 =
  
  
7.
31

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
= 
  
18
87
4.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
35
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
7.
31

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 5
.3
6

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
6.
19

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
 1
0.
56

Pa
ge
 1
4



PR
-Q
10
0.
OU
T

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
34
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
IS
 C
OD
E 
= 
 2
1

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 G
EN
ER
AL
 C
OM
ME
RC
IA
L 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
82
00

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
5

  
 I
NI
TI
AL
 S
UB
AR
EA
 F
LO
W-
LE
NG
TH
(F
EE
T)
 =
  
 2
20
.0
0

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
55
.0
0

  
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
14
.5
0

  
 E
LE
VA
TI
ON
 D
IF
FE
RE
NC
E(
FE
ET
) 
= 
  
  
40
.5
0

  
 S
UB
AR
EA
 O
VE
RL
AN
D 
TI
ME
 O
F 
FL
OW
(M
IN
.)
 =
  
  
2.
34
0

  
 W
AR
NI
NG
: 
IN
IT
IA
L 
SU
BA
RE
A 
FL
OW
 P
AT
H 
LE
NG
TH
 I
S 
GR
EA
TE
R 
TH
AN

  
  
  
  
  
  
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
LE
NG
TH
 =
  
 1
00
.0
0

  
  
  
  
  
  
(R
ef
er
en
ce
: 
Ta
bl
e 
3-
1B
 o
f 
Hy
dr
ol
og
y 
Ma
nu
al
)

  
  
  
  
  
  
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
LE
NG
TH
 I
S 
US
ED
 I
N 
Tc
 C
AL
CU
LA
TI
ON
!

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
1.
80

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
32
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
1.
80

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
35
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
2.
34

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.8
5

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
32

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
1.
80

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
 1
0.
56
  
  
 7
.3
1 
  
  
  
 5
.3
64
  
  
  
  
  
6.
19

  
  
  
 2
  
  
  
  
1.
80
  
  
 2
.3
4 
  
  
  
 6
.8
50
  
  
  
  
  
0.
32

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
  
5.
18
  
  
 2
.3
4 
  
  
  
6.
85
0

  
  
  
 2
  
  
  
 1
1.
97
  
  
 7
.3
1 
  
  
  
5.
36
4

Pa
ge
 1
5

PR
-Q
10
0.
OU
T

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
11
.9
7 
  
Tc
(M
IN
.)
 =
  
  
7.
31

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
6.
5

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 2
24
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
= 
  
18
87
4.
00
 F
EE
T.

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
ND
 O
F 
ST
UD
Y 
SU
MM
AR
Y:

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
  
  
 =
  
  
  
  
6.
5 
 T
C(
MI
N.
) 
= 
  
  
 7
.3
1

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
  
 =
  
  
  
11
.9
7

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
ND
 O
F 
RA
TI
ON
AL
 M
ET
HO
D 
AN
AL
YS
IS

Pa
ge
 1
6



OFFSITE PROPOSED CONDITION



PR
-Q
10
0.
OU
T

 _
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
_

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

  
  
  
  
  
  
 R
AT
IO
NA
L 
ME
TH
OD
 H
YD
RO
LO
GY
 C
OM
PU
TE
R 
PR
OG
RA
M 
PA
CK
AG
E

  
  
  
  
  
  
 R
ef
er
en
ce
: 
SA
N 
DI
EG
O 
CO
UN
TY
 F
LO
OD
 C
ON
TR
OL
 D
IS
TR
IC
T

  
  
  
  
  
  
  
  
  
  
  
  
  
20
03
,1
98
5,
19
81
 H
YD
RO
LO
GY
 M
AN
UA
L

  
  
  
  
  
(c
) 
Co
py
ri
gh
t 
19
82
-2
01
5 
Ad
va
nc
ed
 E
ng
in
ee
ri
ng
 S
of
tw
ar
e 
(a
es
)

  
  
  
  
  
  
  
Ve
r.
 2
2.
0 
Re
le
as
e 
Da
te
: 
07
/0
1/
20
15
  
Li
ce
ns
e 
ID
 1
23
9

  
  
  
  
  
  
  
  
  
  
  
  
  
  
An
al
ys
is
 p
re
pa
re
d 
by
:

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

  
 F
IL
E 
NA
ME
: 
H:
\A
ES
20
10
\1
53
5\
FE
\P
R\
05
-O
FF
\P
R-
Q1
00
.D
AT

  
 T
IM
E/
DA
TE
 O
F 
ST
UD
Y:
 1
4:
16
 1
0/
09
/2
01
9

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

  
 U
SE
R 
SP
EC
IF
IE
D 
HY
DR
OL
OG
Y 
AN
D 
HY
DR
AU
LI
C 
MO
DE
L 
IN
FO
RM
AT
IO
N:

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

  
 2
00
3 
SA
N 
DI
EG
O 
MA
NU
AL
 C
RI
TE
RI
A

  
 U
SE
R 
SP
EC
IF
IE
D 
ST
OR
M 
EV
EN
T(
YE
AR
) 
= 
10
0.
00

  
 6
-H
OU
R 
DU
RA
TI
ON
 P
RE
CI
PI
TA
TI
ON
 (
IN
CH
ES
) 
= 
  
2.
60
0

  
 S
PE
CI
FI
ED
 M
IN
IM
UM
 P
IP
E 
SI
ZE
(I
NC
H)
 =
  
18
.0
0

  
 S
PE
CI
FI
ED
 P
ER
CE
NT
 O
F 
GR
AD
IE
NT
S(
DE
CI
MA
L)
 T
O 
US
E 
FO
R 
FR
IC
TI
ON
 S
LO
PE
 =
 0
.9
5

  
 S
AN
 D
IE
GO
 H
YD
RO
LO
GY
 M
AN
UA
L 
"C
"-
VA
LU
ES
 U
SE
D 
FO
R 
RA
TI
ON
AL
 M
ET
HO
D

  
 N
OT
E:
 U
SE
 M
OD
IF
IE
D 
RA
TI
ON
AL
 M
ET
HO
D 
PR
OC
ED
UR
ES
 F
OR
 C
ON
FL
UE
NC
E 
AN
AL
YS
IS

  
 *
US
ER
-D
EF
IN
ED
 S
TR
EE
T-
SE
CT
IO
NS
 F
OR
 C
OU
PL
ED
 P
IP
EF
LO
W 
AN
D 
ST
RE
ET
FL
OW
 M
OD
EL
*

  
  
  
HA
LF
- 
 C
RO
WN
 T
O 
  
ST
RE
ET
-C
RO
SS
FA
LL
: 
  
CU
RB
  
GU
TT
ER
-G
EO
ME
TR
IE
S:
  
MA
NN
IN
G

  
  
  
WI
DT
H 
 C
RO
SS
FA
LL
  
IN
- 
 /
 O
UT
-/
PA
RK
- 
 H
EI
GH
T 
 W
ID
TH
  
LI
P 
  
HI
KE
  
FA
CT
OR

 N
O.
  
 (
FT
) 
  
  
(F
T)
  
  
SI
DE
 /
 S
ID
E/
 W
AY
  
  
(F
T)
  
  
(F
T)
  
(F
T)
  
(F
T)
  
  
(n
)

 =
==
  
==
==
= 
 =
==
==
==
==
  
==
==
==
==
==
==
==
==
= 
 =
==
==
= 
 =
==
==
 =
==
==
= 
==
==
= 
==
==
==
=

  
 1
  
 1
3.
0 
  
  
 6
.5
  
  
0.
02
0/
0.
02
0/
0.
02
0 
  
0.
50
  
  
1.
50
 0
.0
31
3 
0.
12
5 
0.
01
60

  
 2
  
 1
5.
0 
  
  
 7
.5
  
  
0.
02
0/
0.
02
0/
0.
02
0 
  
0.
50
  
  
1.
50
 0
.0
31
3 
0.
12
5 
0.
01
30

  
 G
LO
BA
L 
ST
RE
ET
 F
LO
W-
DE
PT
H 
CO
NS
TR
AI
NT
S:

  
  
 1
. 
Re
la
ti
ve
 F
lo
w-
De
pt
h 
= 
 0
.5
0 
FE
ET

  
  
  
  
as
 (
Ma
xi
mu
m 
Al
lo
wa
bl
e 
St
re
et
 F
lo
w 
De
pt
h)
 -
 (
To
p-
of
-C
ur
b)

  
  
 2
. 
(D
ep
th
)*
(V
el
oc
it
y)
 C
on
st
ra
in
t 
= 
 5
.0
 (
FT
*F
T/
S)

  
 *
SI
ZE
 P
IP
E 
WI
TH
 A
 F
LO
W 
CA
PA
CI
TY
 G
RE
AT
ER
 T
HA
N

  
  
OR
 E
QU
AL
 T
O 
TH
E 
UP
ST
RE
AM
 T
RI
BU
TA
RY
 P
IP
E.
*

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
35
.0
0 
TO
 N
OD
E 
  
 2
35
.0
0 
IS
 C
OD
E 
= 
  
7

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

  
 >
>>
>>
US
ER
 S
PE
CI
FI
ED
 H
YD
RO
LO
GY
 I
NF
OR
MA
TI
ON
 A
T 
NO
DE
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 U
SE
R-
SP
EC
IF
IE
D 
VA
LU
ES
 A
RE
 A
S 
FO
LL
OW
S:

Pa
ge
 1

PR
-Q
10
0.
OU
T

  
 T
C(
MI
N)
 =
  
 7
.3
1 
  
RA
IN
 I
NT
EN
SI
TY
(I
NC
H/
HO
UR
) 
= 
 5
.3
6

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
 6
.5
0 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
11
.9
7

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
35
.0
0 
TO
 N
OD
E 
  
 2
40
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 1
4.
50
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
12
.5
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 1
52
.6
8 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 2
1.
0 
IN
CH
 P
IP
E 
IS
  
12
.7
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 7
.9
0

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
21
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
 1
1.
97

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
32
  
  
Tc
(M
IN
.)
 =
  
  
7.
63

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
  
 0
.0
0 
TO
 N
OD
E 
  
 2
40
.0
0 
= 
  
  
15
2.
68
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
40
.0
0 
TO
 N
OD
E 
  
 2
40
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
5.
21
5

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 G
EN
ER
AL
 I
ND
US
TR
IA
L 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
87
00

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
  
0

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.3
83
8

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
54
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
2.
45

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
7.
0 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
 1
4.
09

  
 T
C(
MI
N.
) 
= 
  
 7
.6
3

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
40
.0
0 
TO
 N
OD
E 
  
 2
45
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 1
2.
50
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
11
.5
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 1
08
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 2
1.
0 
IN
CH
 P
IP
E 
IS
  
16
.3
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 7
.0
3

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
21
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
 1
4.
09

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
26
  
  
Tc
(M
IN
.)
 =
  
  
7.
89

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
  
 0
.0
0 
TO
 N
OD
E 
  
 2
45
.0
0 
= 
  
  
26
0.
68
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
45
.0
0 
TO
 N
OD
E 
  
 2
45
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

Pa
ge
 2



PR
-Q
10
0.
OU
T

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
5.
10
5

  
 *
US
ER
 S
PE
CI
FI
ED
(S
UB
AR
EA
):

  
 O
FF
IC
E 
PR
OF
ES
SI
ON
AL
/C
OM
ME
RC
IA
L 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
85
00

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
  
0

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.3
92
3

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
13
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
0.
56

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
7.
2 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
 1
4.
36

  
 T
C(
MI
N.
) 
= 
  
 7
.8
9

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 2
45
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 1
1.
50
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
11
.0
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
  
35
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 2
1.
0 
IN
CH
 P
IP
E 
IS
  
13
.9
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 8
.4
8

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
21
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
 1
4.
36

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
07
  
  
Tc
(M
IN
.)
 =
  
  
7.
96

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
  
 0
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
= 
  
  
29
5.
68
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
80
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
IS
 C
OD
E 
= 
 1
0

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

  
 >
>>
>>
MA
IN
-S
TR
EA
M 
ME
MO
RY
 C
OP
IE
D 
ON
TO
 M
EM
OR
Y 
BA
NK
 #
 2
 <
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
55
.0
0 
TO
 N
OD
E 
  
 1
60
.0
0 
IS
 C
OD
E 
= 
 2
1

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 O
FF
IC
E 
PR
OF
ES
SI
ON
AL
/C
OM
ME
RC
IA
L 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
85
00

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
6

  
 I
NI
TI
AL
 S
UB
AR
EA
 F
LO
W-
LE
NG
TH
(F
EE
T)
 =
  
 1
10
.0
0

  
 U
PS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
53
.0
0

  
 D
OW
NS
TR
EA
M 
EL
EV
AT
IO
N(
FE
ET
) 
= 
  
  
52
.0
0

  
 E
LE
VA
TI
ON
 D
IF
FE
RE
NC
E(
FE
ET
) 
= 
  
  
 1
.0
0

  
 S
UB
AR
EA
 O
VE
RL
AN
D 
TI
ME
 O
F 
FL
OW
(M
IN
.)
 =
  
  
3.
54
3

  
 W
AR
NI
NG
: 
IN
IT
IA
L 
SU
BA
RE
A 
FL
OW
 P
AT
H 
LE
NG
TH
 I
S 
GR
EA
TE
R 
TH
AN

  
  
  
  
  
  
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
LE
NG
TH
 =
  
  
58
.1
8

  
  
  
  
  
  
(R
ef
er
en
ce
: 
Ta
bl
e 
3-
1B
 o
f 
Hy
dr
ol
og
y 
Ma
nu
al
)

  
  
  
  
  
  
TH
E 
MA
XI
MU
M 
OV
ER
LA
ND
 F
LO
W 
LE
NG
TH
 I
S 
US
ED
 I
N 
Tc
 C
AL
CU
LA
TI
ON
!

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
1.
63

Pa
ge
 3

PR
-Q
10
0.
OU
T

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
28
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
1.
63

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
60
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
IS
 C
OD
E 
= 
 5
1

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

  
 >
>>
>>
CO
MP
UT
E 
TR
AP
EZ
OI
DA
L 
CH
AN
NE
L 
FL
OW
<<
<<
<

  
 >
>>
>>
TR
AV
EL
TI
ME
 T
HR
U 
SU
BA
RE
A 
(E
XI
ST
IN
G 
EL
EM
EN
T)
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
  
50
.5
0 
 D
OW
NS
TR
EA
M(
FE
ET
) 
= 
  
  
35
.0
0

  
 C
HA
NN
EL
 L
EN
GT
H 
TH
RU
 S
UB
AR
EA
(F
EE
T)
 =
  
 2
02
.0
0 
  
CH
AN
NE
L 
SL
OP
E 
= 
 0
.0
76
7

  
 C
HA
NN
EL
 B
AS
E(
FE
ET
) 
= 
  
 2
.0
0 
  
"Z
" 
FA
CT
OR
 =
  
 2
.0
00

  
 M
AN
NI
NG
'S
 F
AC
TO
R 
= 
0.
01
5 
  
MA
XI
MU
M 
DE
PT
H(
FE
ET
) 
= 
  
1.
00

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 N
OT
E:
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
IS
 B
AS
ED
 O
N 
Tc
 =
 5
-M
IN
UT
E.

  
 R
ES
ID
EN
TI
AL
 (
2.
 D
U/
AC
 O
R 
LE
SS
) 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
46
00

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 8
4

  
 T
RA
VE
L 
TI
ME
 C
OM
PU
TE
D 
US
IN
G 
ES
TI
MA
TE
D 
FL
OW
(C
FS
) 
= 
  
  
  
1.
82

  
 T
RA
VE
L 
TI
ME
 T
HR
U 
SU
BA
RE
A 
BA
SE
D 
ON
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 6
.3
6

  
 A
VE
RA
GE
 F
LO
W 
DE
PT
H(
FE
ET
) 
= 
  
0.
13
  
 T
RA
VE
L 
TI
ME
(M
IN
.)
 =
  
 0
.5
3

  
 T
c(
MI
N.
) 
= 
  
 4
.0
7

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
 0
.1
2 
  
  
  
SU
BA
RE
A 
RU
NO
FF
(C
FS
) 
= 
  
 0
.3
8

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
  
0.
73
3

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
0.
4 
  
  
  
  
PE
AK
 F
LO
W 
RA
TE
(C
FS
) 
= 
  
  
  
2.
01

  
 E
ND
 O
F 
SU
BA
RE
A 
CH
AN
NE
L 
FL
OW
 H
YD
RA
UL
IC
S:

  
 D
EP
TH
(F
EE
T)
 =
  
0.
13
  
 F
LO
W 
VE
LO
CI
TY
(F
EE
T/
SE
C.
) 
= 
  
6.
58

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
55
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
= 
  
  
31
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
35
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
4.
07

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.8
5

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
40

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
2.
01

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
29
.0
0 
TO
 N
OD
E 
  
 1
29
.0
0 
IS
 C
OD
E 
= 
  
7

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

  
 >
>>
>>
US
ER
 S
PE
CI
FI
ED
 H
YD
RO
LO
GY
 I
NF
OR
MA
TI
ON
 A
T 
NO
DE
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 U
SE
R-
SP
EC
IF
IE
D 
VA
LU
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 T
C(
MI
N)
 =
  
 6
.8
0 
  
RA
IN
 I
NT
EN
SI
TY
(I
NC
H/
HO
UR
) 
= 
 5
.6
2

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
 1
.5
8 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
 7
.8
6

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

Pa
ge
 4



PR
-Q
10
0.
OU
T

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
29
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 2
3.
60
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
23
.5
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
  
10
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
11
.8
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 6
.3
9

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
7.
86

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
03
  
  
Tc
(M
IN
.)
 =
  
  
6.
83

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
  
 0
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
= 
  
  
 1
0.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
35
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
6.
83

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 5
.6
0

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
1.
58

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
7.
86

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
  
2.
01
  
  
 4
.0
7 
  
  
  
 6
.8
50
  
  
  
  
  
0.
40

  
  
  
 2
  
  
  
  
7.
86
  
  
 6
.8
3 
  
  
  
 5
.6
04
  
  
  
  
  
1.
58

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
  
6.
70
  
  
 4
.0
7 
  
  
  
6.
85
0

  
  
  
 2
  
  
  
  
9.
50
  
  
 6
.8
3 
  
  
  
5.
60
4

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
 9
.5
0 
  
Tc
(M
IN
.)
 =
  
  
6.
83

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
2.
0

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
55
.0
0 
TO
 N
OD
E 
  
 1
35
.0
0 
= 
  
  
31
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
35
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

Pa
ge
 5

PR
-Q
10
0.
OU
T

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 3
5.
00
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
23
.5
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
  
60
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 5
.6
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
20
.1
3

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
9.
50

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
05
  
  
Tc
(M
IN
.)
 =
  
  
6.
88

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
55
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
= 
  
  
37
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
65
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
IS
 C
OD
E 
= 
 8
1

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

  
 >
>>
>>
AD
DI
TI
ON
 O
F 
SU
BA
RE
A 
TO
 M
AI
NL
IN
E 
PE
AK
 F
LO
W<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
5.
57
8

  
 G
EN
ER
AL
 I
ND
US
TR
IA
L 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
87
00

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
7

  
 A
RE
A-
AV
ER
AG
E 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 0
.8
56
2

  
 S
UB
AR
EA
 A
RE
A(
AC
RE
S)
 =
  
  
0.
22
  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
1.
07

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
2.
2 
  
TO
TA
L 
RU
NO
FF
(C
FS
) 
= 
  
  
 1
0.
51

  
 T
C(
MI
N.
) 
= 
  
 6
.8
8

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
65
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
1 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
6.
88

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 5
.5
8

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
2.
20

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
 1
0.
51

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
66
.0
0 
TO
 N
OD
E 
  
 1
67
.0
0 
IS
 C
OD
E 
= 
 2
2

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

  
 >
>>
>>
RA
TI
ON
AL
 M
ET
HO
D 
IN
IT
IA
L 
SU
BA
RE
A 
AN
AL
YS
IS
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 L
IM
IT
ED
 I
ND
US
TR
IA
L 
RU
NO
FF
 C
OE
FF
IC
IE
NT
 =
 .
85
00

  
 S
OI
L 
CL
AS
SI
FI
CA
TI
ON
 I
S 
"D
"

  
 S
.C
.S
. 
CU
RV
E 
NU
MB
ER
 (
AM
C 
II
) 
= 
 9
6

  
 U
SE
R 
SP
EC
IF
IE
D 
Tc
(M
IN
.)
 =
  
  
5.
00
0

  
  
10
0 
YE
AR
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
OU
R)
 =
  
6.
85
0

  
 S
UB
AR
EA
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
93

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
0.
16
  
 T
OT
AL
 R
UN
OF
F(
CF
S)
 =
  
  
  
0.
93

Pa
ge
 6



PR
-Q
10
0.
OU
T

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
67
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
IS
 C
OD
E 
= 
 3
1

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 3
1.
65
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
24
.0
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 2
22
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 2
.7
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
 5
.5
9

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
  
0.
93

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
66
  
  
Tc
(M
IN
.)
 =
  
  
5.
66

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
66
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
= 
 1
00
22
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
65
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
IS
 C
OD
E 
= 
  
1

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

  
 >
>>
>>
DE
SI
GN
AT
E 
IN
DE
PE
ND
EN
T 
ST
RE
AM
 F
OR
 C
ON
FL
UE
NC
E<
<<
<<

  
 >
>>
>>
AN
D 
CO
MP
UT
E 
VA
RI
OU
S 
CO
NF
LU
EN
CE
D 
ST
RE
AM
 V
AL
UE
S<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 T
OT
AL
 N
UM
BE
R 
OF
 S
TR
EA
MS
 =
  
2

  
 C
ON
FL
UE
NC
E 
VA
LU
ES
 U
SE
D 
FO
R 
IN
DE
PE
ND
EN
T 
ST
RE
AM
  
2 
AR
E:

  
 T
IM
E 
OF
 C
ON
CE
NT
RA
TI
ON
(M
IN
.)
 =
  
  
5.
66

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y(
IN
CH
/H
R)
 =
  
 6
.3
2

  
 T
OT
AL
 S
TR
EA
M 
AR
EA
(A
CR
ES
) 
= 
  
  
0.
16

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 A
T 
CO
NF
LU
EN
CE
 =
  
  
  
0.
93

  
 *
* 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
 T
c 
  
  
 I
NT
EN
SI
TY
  
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
 (
MI
N.
) 
  
(I
NC
H/
HO
UR
) 
  
 (
AC
RE
)

  
  
  
 1
  
  
  
 1
0.
51
  
  
 6
.8
8 
  
  
  
 5
.5
78
  
  
  
  
  
2.
20

  
  
  
 2
  
  
  
  
0.
93
  
  
 5
.6
6 
  
  
  
 6
.3
23
  
  
  
  
  
0.
16

  
 R
AI
NF
AL
L 
IN
TE
NS
IT
Y 
AN
D 
TI
ME
 O
F 
CO
NC
EN
TR
AT
IO
N 
RA
TI
O

  
 C
ON
FL
UE
NC
E 
FO
RM
UL
A 
US
ED
 F
OR
  
2 
ST
RE
AM
S.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
 1
0.
20
  
  
 5
.6
6 
  
  
  
6.
32
3

  
  
  
 2
  
  
  
 1
1.
33
  
  
 6
.8
8 
  
  
  
5.
57
8

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
11
.3
3 
  
Tc
(M
IN
.)
 =
  
  
6.
88

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
2.
4

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
66
.0
0 
TO
 N
OD
E 
  
 1
65
.0
0 
= 
 1
00
22
2.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
65
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
IS
 C
OD
E 
= 
 3
1

Pa
ge
 7

PR
-Q
10
0.
OU
T

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

  
 >
>>
>>
CO
MP
UT
E 
PI
PE
-F
LO
W 
TR
AV
EL
 T
IM
E 
TH
RU
 S
UB
AR
EA
<<
<<
<

  
 >
>>
>>
US
IN
G 
CO
MP
UT
ER
-E
ST
IM
AT
ED
 P
IP
ES
IZ
E 
(N
ON
-P
RE
SS
UR
E 
FL
OW
)<
<<
<<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
LE
VA
TI
ON
 D
AT
A:
 U
PS
TR
EA
M(
FE
ET
) 
= 
  
 2
3.
50
  
DO
WN
ST
RE
AM
(F
EE
T)
 =
  
  
11
.0
0

  
 F
LO
W 
LE
NG
TH
(F
EE
T)
 =
  
 1
05
.0
0 
  
MA
NN
IN
G'
S 
N 
= 
 0
.0
13

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 I
NC
RE
AS
ED
 T
O 
18
.0
00

  
 D
EP
TH
 O
F 
FL
OW
 I
N 
 1
8.
0 
IN
CH
 P
IP
E 
IS
  
 7
.0
 I
NC
HE
S

  
 P
IP
E-
FL
OW
 V
EL
OC
IT
Y(
FE
ET
/S
EC
.)
 =
  
17
.7
9

  
 E
ST
IM
AT
ED
 P
IP
E 
DI
AM
ET
ER
(I
NC
H)
 =
  
18
.0
0 
  
 N
UM
BE
R 
OF
 P
IP
ES
 =
  
 1

  
 P
IP
E-
FL
OW
(C
FS
) 
= 
  
  
 1
1.
33

  
 P
IP
E 
TR
AV
EL
 T
IM
E(
MI
N.
) 
= 
  
0.
10
  
  
Tc
(M
IN
.)
 =
  
  
6.
97

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
66
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
= 
 1
00
32
7.
00
 F
EE
T.

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

  
 F
LO
W 
PR
OC
ES
S 
FR
OM
 N
OD
E 
  
 1
80
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
IS
 C
OD
E 
= 
 1
1

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

  
 >
>>
>>
CO
NF
LU
EN
CE
 M
EM
OR
Y 
BA
NK
 #
 2
 W
IT
H 
TH
E 
MA
IN
-S
TR
EA
M 
ME
MO
RY
<<
<<
<

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 *
* 
MA
IN
 S
TR
EA
M 
CO
NF
LU
EN
CE
 D
AT
A 
**

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y 
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)
  
 (
AC
RE
)

  
  
  
 1
  
  
  
 1
1.
33
  
  
 6
.9
7 
  
  
  
5.
52
7 
  
  
  
 2
.3
6

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
 1
66
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
= 
 1
00
32
7.
00
 F
EE
T.

  
 *
* 
ME
MO
RY
 B
AN
K 
# 
 2
 C
ON
FL
UE
NC
E 
DA
TA
 *
*

  
 S
TR
EA
M 
  
  
RU
NO
FF
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y 
  
  
AR
EA

  
 N
UM
BE
R 
  
  
 (
CF
S)
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)
  
 (
AC
RE
)

  
  
  
 1
  
  
  
 1
4.
36
  
  
 7
.9
6 
  
  
  
5.
07
6 
  
  
  
 7
.1
7

  
 L
ON
GE
ST
 F
LO
WP
AT
H 
FR
OM
 N
OD
E 
  
  
 0
.0
0 
TO
 N
OD
E 
  
 1
80
.0
0 
= 
  
  
29
5.
68
 F
EE
T.

  
 *
* 
PE
AK
 F
LO
W 
RA
TE
 T
AB
LE
 *
*

  
 S
TR
EA
M 
  
 R
UN
OF
F 
  
  
  
Tc
  
  
  
IN
TE
NS
IT
Y

  
 N
UM
BE
R 
  
  
(C
FS
) 
  
  
(M
IN
.)
  
 (
IN
CH
/H
OU
R)

  
  
  
 1
  
  
  
23
.9
1 
  
  
  
6.
97
  
  
  
  
5.
52
7

  
  
  
 2
  
  
  
24
.7
6 
  
  
  
7.
96
  
  
  
  
5.
07
6

  
 C
OM
PU
TE
D 
CO
NF
LU
EN
CE
 E
ST
IM
AT
ES
 A
RE
 A
S 
FO
LL
OW
S:

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
 =
  
  
  
24
.7
6 
  
Tc
(M
IN
.)
 =
  
  
7.
96

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
 =
  
  
  
  
9.
5

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
ND
 O
F 
ST
UD
Y 
SU
MM
AR
Y:

  
 T
OT
AL
 A
RE
A(
AC
RE
S)
  
  
 =
  
  
  
  
9.
5 
 T
C(
MI
N.
) 
= 
  
  
 7
.9
6

  
 P
EA
K 
FL
OW
 R
AT
E(
CF
S)
  
 =
  
  
  
24
.7
6

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

 =
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
=

  
 E
ND
 O
F 
RA
TI
ON
AL
 M
ET
HO
D 
AN
AL
YS
IS

Pa
ge
 8







RATIONAL METHOD HYDROGRAPH PROGRAM
COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE   7/17/2019
HYDROGRAPH FILE NAME Text1
TIME OF CONCENTRATION  11  MIN.
6 HOUR RAINFALL  2.6  INCHES
BASIN AREA  3.4  ACRES
RUNOFF COEFFICIENT  0.79
PEAK DISCHARGE  9.13  CFS

TIME (MIN) =  0  DISCHARGE (CFS) =  0
TIME (MIN) =  11  DISCHARGE (CFS) =  0.4
TIME (MIN) =  22  DISCHARGE (CFS) =  0.4
TIME (MIN) =  33  DISCHARGE (CFS) =  0.4
TIME (MIN) =  44  DISCHARGE (CFS) =  0.5
TIME (MIN) =  55  DISCHARGE (CFS) =  0.5
TIME (MIN) =  66  DISCHARGE (CFS) =  0.5
TIME (MIN) =  77  DISCHARGE (CFS) =  0.5
TIME (MIN) =  88  DISCHARGE (CFS) =  0.5
TIME (MIN) =  99  DISCHARGE (CFS) =  0.6
TIME (MIN) =  110  DISCHARGE (CFS) =  0.6
TIME (MIN) =  121  DISCHARGE (CFS) =  0.6
TIME (MIN) =  132  DISCHARGE (CFS) =  0.6
TIME (MIN) =  143  DISCHARGE (CFS) =  0.7
TIME (MIN) =  154  DISCHARGE (CFS) =  0.7
TIME (MIN) =  165  DISCHARGE (CFS) =  0.8
TIME (MIN) =  176  DISCHARGE (CFS) =  0.9
TIME (MIN) =  187  DISCHARGE (CFS) =  1
TIME (MIN) =  198  DISCHARGE (CFS) =  1.1
TIME (MIN) =  209  DISCHARGE (CFS) =  1.3
TIME (MIN) =  220  DISCHARGE (CFS) =  1.5
TIME (MIN) =  231  DISCHARGE (CFS) =  2.2
TIME (MIN) =  242  DISCHARGE (CFS) =  5
TIME (MIN) =  253  DISCHARGE (CFS) =  9.13
TIME (MIN) =  264  DISCHARGE (CFS) =  1.8
TIME (MIN) =  275  DISCHARGE (CFS) =  1.2
TIME (MIN) =  286  DISCHARGE (CFS) =  0.9
TIME (MIN) =  297  DISCHARGE (CFS) =  0.8
TIME (MIN) =  308  DISCHARGE (CFS) =  0.7
TIME (MIN) =  319  DISCHARGE (CFS) =  0.6
TIME (MIN) =  330  DISCHARGE (CFS) =  0.5
TIME (MIN) =  341  DISCHARGE (CFS) =  0.5
TIME (MIN) =  352  DISCHARGE (CFS) =  0.5
TIME (MIN) =  363  DISCHARGE (CFS) =  0.4
TIME (MIN) =  374  DISCHARGE (CFS) =  0
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ATTACHMENT 7
Storm Water Quality Assessment Form

This is the cover sheet for Attachment 7.



City of Oceanside Clean Water Program Engineering Division
STORM WATER QUALITY ASSESSMENT FOR PLANNING, 
ENGINEERING, AND BUILDING PERMIT APPLICATIONS

Projects applying for Planning, Engineering, or Building Division permits are required to complete this assessment form and 
include it as part of the initial permit application submittal. Staff will review the permit application and supporting documents to 
determine the applicability of State and City storm water requirements. Please note a storm water determination cannot be 
provided without a complete permit application package.

Section 1  Project Information
Applicant Name:  Phone Number:

Project Name:  Email Address (Optional):

Project Site Address:  Street Intersection:

Assessor Parcel Number(s):  Total Parcel Area (acres or square feet):

Project Description:  Proposed Project Impervious Area (acres or square feet):

Section 2  Identify Project Type

New Development Project  go to Section 3

Redevelopment Project  go to Section 3

None of the above  Skip Section 3 and go to Section 4

Section 3  Identify Applicable Priority Development Project Categories
Housing Development of 10 or more dwelling units  Examples: single family homes, multifamily homes,
condominiums, and apartments.
Commercial Development greater than one acre Any development other than Heavy Industry or Residential.  
Examples include, but are not limited to, hospitals, laboratories, and other medical facilities; educational institutions and 
facilities; mini-malls and other business complexes; shopping malls; hotels; office buildings; public warehouses; 
automotive dealerships; airfields; and other light industrial facilities.
Heavy Industry greater than one acre Examples: manufacturing plants, food processing plants, metalworking 
facilities, printing plants, and fleet storage areas (bus, truck, etc.).
Automotive Repair Shop A facility in any one of the Standard Industrial Classifications (SIC) 5013, 5014, 5541, 
7532,-7534, or 7536-7539 (including sub-classifications).
Restaurants Any facility that sells prepared foods and drinks for consumption, including lunch counters and 
refreshment stands selling prepared foods and drinks for immediate consumption or carry out (SIC code 5812), where 
the land area for development is 5,000 square feet or greater.  Restaurants where land development is less than 5,000 
square feet shall meet all SUSMP requirements except for structural treatment BMP and numeric-sizing criteria 
requirements and hydromodification requirements.
Hillside Development greater than 5,000 square feet Projects subject to the City of Oceanside Hillside 
Development Ordinance and/or any Hillside development that creates 5,000 square feet of impervious surface and is 
located in an area with known erosive soil conditions, where the development will grade on any natural slope that is 
twenty-five percent or greater.
Water Quality Environmentally Sensitive Areas (WQESAs) All development located within or directly adjacent to 
or discharging directly to a WQESA, where discharges from the development or redevelopment will enter receiving 
waters within the WQESA and which creates 2,500 square feet of impervious surface on a proposed project site or 
increases the area of imperviousness of a proposed project site to 10 percent or more of its naturally occurring 

from a drainage conveyance system that is composed entirely of flows from the subject development or redevelopment 
site, and is not comingled with flows from adjacent lands (contact City Storm Water Staff for assistance in determining 
proximity to a WQESA).
Parking Lots of 5,000 square feet or more (new pavement or removal and replacement of existing pavement) or with 
15 or more parking spaces and potentially exposed to urban runoff.
Streets, Roads, Highways, and Freeways Any paved surface that is 5,000 square feet of greater used for the 
transportation of automobiles, trucks, motorcycles and other vehicles.
Retail Gasoline Outlets (RGOs) that are (a) 5,000 square feet or (b) reflect a projected Average Daily Trip (ADT) of 
100 or more vehicles per day.

Development Projects that result in the disturbance of one acre or more of land that generate pollutants at 
levels greater than background levels.

None of the Above

Wood Partners

ALTA Oceanside

4.4 acres

4.07 acresApartments/ Retail

143-04-23, 143-04-54 (portion)



City of Oceanside Clean Water Program Engineering Division
STORM WATER QUALITY ASSESSMENT FOR PLANNING, 
ENGINEERING, AND BUILDING PERMIT APPLICATIONS

Section 4  Identify Permit Application Type 

 

Discretionary Permit Application: Specific Plan (S), General Plan Amendment (GPA), Zone Amendment (ZA), 
Tentative Map (T), Tentative Parcel Map (P), Development Plan (D), Conditional Use Permit (CUP), Variance (V), 
Regular Coastal Permit (RC), Historic Permit (H), Reclamation Plan, Planned Development Permit, Planned Unit 
Development Permit, Planning Commission Approval of Plans, Site Plan Review, Tentative Map Amendments to 
Conditions of Approval or Time Extension, Variance.  

 
Administrative Permit Application: Administrative Clearing Permit, Lot Line Adjustment, Final Map Modification, 
Grading Plan (including modification or renewal), Improvement Plan (including modification), Landscape Plan, Building 
Permit, Construction Right-of-Way Permit, Encroachment Permit, Excavation Permit, On-site Wastewater System 
Permit, Underground Tank Permit, Well Permit, or etc.  

Section 5  Applicant Certification 

Name of Responsible Party: Phone Number: 

Email Address (optional) FAX Number (optional): 

I understand and acknowledge the City of Oceanside has adopted minimum requirements, as mandated by the San Diego 
Regional Water Quality Control Board  Order No. R9-2007-0001, for mitigating impacts associated with urban runoff, 
including storm water from construction and land development activities.  I certify this assessment has been accurately 
completed to the best of my knowledge and is consistent with the proposed project.  I acknowledge that non-compliance with 
the City Standard Urban Storm Water Mitigation Plan, Grading Ordinance, and Erosion Control Ordinance may result in 
enforcement action by the City, the California State Water Resources Control Board, and/or the San Diego Regional Water 
Quality Control Board.  Enforcement action may include stop work orders, notice of violation, fines, or other actions.
Applicant Signature: Date: 
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[Insert other supporting documentation here]


