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NOP COMMENTS 

LETTER CODE: I-42 

DATE: February 4, 2010 

RESPONSE I-42-1 

The comment provides a list of persons who submitted comments on the NOP issued in 2010, and 

each of their respective comment letters have been provided. 

 

The purpose of a public scoping meeting and request for written comments is to solicit written 

input from interested individuals regarding environmental issues that should be addressed in the 

Draft EIR and to assist the lead agency in determining the scope and content of the environmental 

information to be contained in the Draft EIR. The California Environmental Quality Act (CEQA) 

does not require written responses to each comment made in response to a scoping meeting or 

Notice of Preparation (NOP). As stated in the State CEQA Guidelines Section 15084(c), the 

information or comments received by the lead agency may be included in the draft EIR in whole 

or in part. The comment letters received during the NOP review period were included in their 

entirety in Appendix A, and issues were summarized in Section 2.2.2 (Page 2-4) of the Draft EIR. 

Environmental topics raised in the scoping letters were included in the content and analysis of the 

Draft EIR. In summary, the Draft EIR acknowledged and included the scoping letters, 

summarized the environmental areas of concern, and addressed these issues in the scope of the 

analysis, consistent with CEQA.  
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PETITION-MARJORIE ANDERSON 

 

LETTER CODE: I-43 

DATE: October 23, 2014 

 

 

RESPONSE I-43-1 

This comment expresses objection to the proposed project, and serves as an introduction to the 

following comments provided by the commenter. The comment does not contain any substantive 

statements or questions about the Draft EIR or the analysis therein. Therefore, no further response 

is necessary. This comment will be forwarded to the decision-makers for their review and 

consideration.  

 

 

RESPONSE I-43-2 

This comment asserts that the South Shores Church property is geologically strategic to the 

Monarch Bay Villas, and that areas north of the Church are subject to slippage, erosion, and 

subsidence due to slope instability. The comment further asserts that a cursory review of the 

geological facts indicates that any material grading on the site may trigger damaging earth 

movement. 

 

The technical criteria used to analyze the proposed project’s impacts related to seismic and 

geologic hazards are described in detail in the geotechnical analyses prepared for the proposed 

project (refer to Appendix E, Geotechnical Reports, of the Draft EIR). 

 

Section 4.5, Geology and Soils, of the Draft EIR discusses the potential impacts of the proposed 

project. As described throughout this Section, potential soils and geotechnical impacts associated 

with the proposed project would be addressed through proper site preparation and design, 

including on-site geotechnical investigations and implementation of site-specific grading 

recommendations and structural engineering design criteria. Incorporation of the 

recommendations included in the Geotechnical Evaluation, as described in Mitigation Measure 

4.5.1, and the ongoing implementation of slope maintenance procedures on the unimproved 

slopes on the project site, as described in Mitigation Measure 4.5.2, would reduce the proposed 

project’s impacts related to landslides to a less than significant level (refer to page 4.5-13 of the 

Draft EIR). See Common Response No. 12 for additional discussion of geotechnical concerns 

regarding the project site. 

 

 

RESPONSE I-43-3 

This comment requests an agreement of indemnification for the Monarch Bay Villa residents. 

 

See Common Response No. 4. 
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RESPONSE I-43-4 

This comment discusses a landfill containing pollutants. This comment does not indicate the 

location of the landfill in relation to the project site. The Phase I Environmental Site Assessment 

(Phase I ESA), (Advantage Environmental Consultants, LLC [AEC], September 16, 2011) 

prepared for the proposed project did not identify any properties adjacent to the project site that 

were anticipated to have adversely impacted the project site due to hazardous materials/waste, 

and none were identified as landfills. In addition, the Phase I ESA revealed no evidence of 

recognized environmental conditions in connection with the project site (refer to Appendix F of 

the Draft EIR). 

 

 

RESPONSE I-43-5 

This comment expresses concern over the proposed project’s 10-year construction period, and the 

potential noise and air quality impacts associated with construction during this time frame.   

 

See Common Response No. 3.  Construction emissions associated with the proposed project are 

not anticipated to exceed the SCAQMD daily emissions thresholds. Further, implementation of 

the construction emissions control measures required in Standard Conditions 4.2.1 and 4.2.2 

(pages 4.2-26 and 4.2-27 of the Draft EIR) would reduce project impacts related to fugitive dust 

during construction to a less than significant level. Additionally, compliance with Standard 

Condition 4.10.1 (page 4.10-27 of the Draft EIR) would reduce construction-related noise 

impacts resulting from the proposed project to a less then significant level. 

 

 

RESPONSE I-43-6 

This comment suggests a performance bond to protect the community from delay or unfinished 

construction work.  

 

See Common Response No. 4. 

 

 

RESPONSE I-43-7 

This comment asserts that the egress and ingress to South Shores Church and the Monarch Bay 

Villas would be adversely impacted by the proposed project by exacerbating already unsafe 

traffic conditions.  

 

See Response to Comment I-9-5. 

 

 

RESPONSE I-43-8 

This comment asserts that there may be potential impacts to the Salt Creek designated view 

corridor due to the height and size of structures as part of both the proposed project and the 

proposed project’s Alternative.  
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Please refer to Common Response No. 9, Protection of Private Views/Views from Crown Valley 

Parkway and the Salt Creek Bike Trail. 

 

 

RESPONSE I-43-9 

This comment asserts that there may be potential impacts to species that inhabit the Salt Creek 

harbors because the area also serves as mitigation for another project and habitat for endangered 

species.  

 

The known federally-listed species in the Salt Creek canyon area is the coastal California 

gnatcatcher, which is listed as “threatened,” not “endangered.” This listing was based on the 

threat of development of the Coastal Sage Scrub (CSS) habitat for the species, which has a 

limited distribution. As described in more detail in Response to Comment I-29-47, extensive 

planning and habitat preservation have taken place in Orange County following the gnatcatcher’s 

listing. The nearest federally designated critical habitat for the species is located approximately 

900 feet to the northeast (i.e., “upstream”) of the project location. The project’s compliance with 

the provisions of the approved NCCP/HCP for Central/Coastal Orange County ensures that the 

project’s impacts to CSS are mitigated to a less than significant level.  

 

 

RESPONSE I-43-10 

This comment asserts that storm water run-off from the existing project site, is eroding this area a 

protected area. The comment asserts that the post-construction SSWMP is inadequate for both the 

proposed and the Alternative project.  

 

See Common Response Nos. 6 and 13. 

 

 

RESPONSE I-43-11 

This comment protests any approval by the City to approve the proposed project without a 

thorough review by City engineers, independent engineers and Regional Water Authorities. The 

comment further asserts that the project would be grossly invasive and transformational in a 

multitude of ways. 

 

Project-specific engineering reports were prepared for the proposed project and reviewed and 

approved by the City. These include the Geotechnical Evaluation and Slope Stabilization Design 

for Environmental Impact Report Purposes, for Proposed Structures at the South Shores Church, 

City of Dana Point, California (Geotechnical Evaluation) (LGC Geotechnical Inc. [LGC], May 

20, 2013), the Supplemental Geotechnical Evaluation and Slope Stabilization Design for 

Proposed Master Plan Alternative, for Environmental Impact Report Purposes, South Shores 

Church, City of Dana Point, California (Supplemental Geotechnical Evaluation) (LGC, 

December 5, 2013), the Preliminary Water Quality Management Plan (Adams-Streeter Civil 

Engineers, Inc., November 21, 2012) and the Master Plan Hydrology Report (Adams-Streeter 

Civil Engineers, Inc., February 29, 2012). In addition, the Notice of Availability and a copy of the 

Draft EIR were sent to Responsible Agencies, including the South Coast Water District and the 
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State Water Resources Control Board. Also, see Common Response Nos. 6, 12, and 13. In 

addition, the Preliminary WQMP is submitted to SDRWQCB for review. 
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PETITION- ROBERTA MARGOLIS 

 

LETTER CODE: I-44 

DATE: October 22, 2014 

 

 

RESPONSE I-44-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 
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PETITION- PETER AND KATHRYN ELESPURA 

 

LETTER CODE: I-45 

DATE: October 25, 2014 

 

 

RESPONSE I-45-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 
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PETITION- MARK AND LUANN STANDER  

 

LETTER CODE: I-46 

DATE: October 16, 2014 

 

 

RESPONSE I-46-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- LU TU CHAU 

 

LETTER CODE: I-47 

DATE: October 22, 2014 

 

 

RESPONSE I-47-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

 

P:\DPC0902\Final EIR & Errata\Final EIR - Master-3-17-15 .docx «03/18/15» 2-1000 

This page intentionally left blank 

 



I-48

MCronin
Line

MCronin
Typewritten Text
I-48-1



I-48

MCronin
Line

MCronin
Typewritten Text
I-48-1



L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- CARBLE CORALLINO 

 

LETTER CODE: I-48 

DATE: October 17, 2014 

 

 

RESPONSE I-48-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- GERALD WOODS  

 

LETTER CODE: I-49 

DATE: October 22, 2014 

 

 

RESPONSE I-49-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- CELINA CAPONE 

 

LETTER CODE: I-50 

DATE: October 23, 2014 

 

 

RESPONSE I-50-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- TOM AND LOIS KNUDSON 

 

LETTER CODE: I-51 

DATE: October 21, 2014 

 

 

RESPONSE I-51-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- SUSAN AND ROBERT BAKER  

 

LETTER CODE: I-52 

DATE: October 16, 2014 

 

 

RESPONSE I-52-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- Dulei Pate 

 

LETTER CODE: I-53 

DATE: October 18, 2014 

 

 

RESPONSE I-53-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- DIANE AND WIDEAL SAPORAKIS 

 

LETTER CODE: I-54 

DATE: October 22, 2014 

 

 

RESPONSE I-54-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- MAURICE FARAH 

 

LETTER CODE: I-55 

DATE: October 17, 2014 

 

 

RESPONSE I-55-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- PHYLLIS A. BURKE 

 

LETTER CODE: I-56 

DATE: October 23, 2014 

 

 

RESPONSE I-56-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- GLORIA RUSTON 

 

LETTER CODE: I-57 

DATE: October 19, 2014 

 

 

RESPONSE I-57-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- CLARE VAN HAELST  

 

LETTER CODE: I-58 

DATE: October 29, 2014 

 

 

RESPONSE I-58-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- JULIEN MUNSILL  

 

LETTER CODE: I-59 

DATE: October 16, 2014 

 

 

RESPONSE I-59-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- IRV AND BINNIE REM 

 

LETTER CODE: I-60 

DATE: October 17, 2014 

 

 

RESPONSE I-60-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- ERICH KRUECLE AND JOYCE JOHNSON   

 

LETTER CODE: I-61 

DATE: October 16, 2014 

 

 

RESPONSE I-61-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- Beauford H. Phelps  

 

LETTER CODE: I-62 

DATE: October 18, 2014 

 

 

RESPONSE I-62-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- MICHAEL AND JILL TIBSHRAENY   

 

LETTER CODE: I-63 

DATE: October 25, 2014 

 

 

RESPONSE I-63-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- SERGIO LANDAU   

 

LETTER CODE: I-64 

DATE: October 22, 2014 

 

 

RESPONSE I-64-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- LEODA DEUTSCH   

 

LETTER CODE: I-65 

DATE: October 23, 2014 

 

 

RESPONSE I-65-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- ED VAN DEUSEN   

 

LETTER CODE: I-66 

DATE: October 22, 2014 

 

 

RESPONSE I-66-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- DIRK VAN DEUSEN    

 

LETTER CODE: I-67 

DATE: October 22, 2014 

 

 

RESPONSE I-67-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- DIANA VAN DEUSEN    

 

LETTER CODE: I-68 

DATE: October 22, 2014 

 

 

RESPONSE I-68-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PETITION- PATRICIA MARLATT   

 

LETTER CODE: I-69 

DATE: October 22, 2014 

 

 

RESPONSE I-69-1 

This comment is a petition that is a duplicate of comment letter I-43. Please see Responses to 

Comments I-43-1 through I-43-11. 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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LINDA DOUCETTE  

 

LETTER CODE: I-70 

DATE: October 8, 2014 

 

 

RESPONSE I-70-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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SONDRA DARBY  

 

LETTER CODE: I-71 

DATE: October 9, 2014 

 

 

RESPONSE I-71-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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PEGGY YAMANO  

 

LETTER CODE: I-72 

DATE: October 9, 2014 

 

 

RESPONSE I-72-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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MARK HENDERSON  

 

LETTER CODE: I-73 

DATE: October 10, 2014 

 

 

RESPONSE I-73-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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CHRISTINA MANTA  

 

LETTER CODE: I-74 

DATE: October 15, 2014 

 

 

RESPONSE I-74-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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CLINT AND BONNIE HARWICK  

 

LETTER CODE: I-75 

DATE: October 20, 2014 

 

 

RESPONSE I-75-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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GEORGE A. GREEN 

 

LETTER CODE: I-76 

DATE: October 21, 2014 

 

 

RESPONSE I-76-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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GARY AND LETTY SKEEN  

 

LETTER CODE: I-77 

DATE: October 25, 2014 

 

 

RESPONSE I-77-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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DON AND KATE MOE  

 

LETTER CODE: I-78 

DATE: October 25, 2014 

 

 

RESPONSE I-78-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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STEVEN REYES AND FAMILY  

 

LETTER CODE: I-79 

DATE: October 26, 2014 

 

 

RESPONSE I-79-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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SANDRA B. TRAVER  

 

LETTER CODE: I-80 

DATE: October 27, 2014 

 

 

RESPONSE I-80-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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EDWIN R. WESTBROOK  

 

LETTER CODE: I-81 

DATE: October 27, 2014 

 

 

RESPONSE I-81-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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JUDY LEONARD  

 

LETTER CODE: I-82 

DATE: October 28, 2014 

 

 

RESPONSE I-82-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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KEANE NEMETH  

 

LETTER CODE: I-83 

DATE: October 27, 2014 

 

 

RESPONSE I-83-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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WM BERNARD GRAVES  

 

LETTER CODE: I-84 

DATE: October 28, 2014 

 

 

RESPONSE I-84-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

 

P:\DPC0902\Final EIR & Errata\Final EIR - Master-3-17-15 .docx «03/18/15 2-1151 

TED QUINN  

 

LETTER CODE: I-85 

DATE: October 23, 2014 

 

 

RESPONSE I-85-1 

This comment is a duplicate of comment letter I-18 with minor clarifications regarding the 

buildings addressed in letter I-18.  

 

See Response to Comments I-18-1 through I-18-4. 

 

  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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ART AND MARILYN ZEINER  

 

LETTER CODE: I-86 

DATE: October 30, 2014 

 

 

RESPONSE I-86-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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DWIGHT AND HELENA HAMRO 

 

LETTER CODE: I-87 

DATE: October 30, 2014 

 

 

RESPONSE I-87-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  

 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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ALICE AND KEITH KENASTON   

 

LETTER CODE: I-88 

DATE: October 30, 2014 

 

 

RESPONSE I-88-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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SHARON GRAVES  

 

LETTER CODE: I-89 

DATE: October 30, 2014 

 

 

RESPONSE I-89-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration. 

 

 

 

 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

 

P:\DPC0902\Final EIR & Errata\Final EIR - Master-3-17-15 .docx «03/18/15» 2-1168 

This page intentionally left blank 

 



I-90

MCronin
Line

MCronin
Typewritten Text
I-90-1



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

 

P:\DPC0902\Final EIR & Errata\Final EIR - Master-3-17-15 .docx «03/18/15» 2-1170 

This page intentionally left blank 

 



L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

 

P:\DPC0902\Final EIR & Errata\Final EIR - Master-3-17-15 .docx «03/18/15 2-1171 

DERICK AND REBECCA ZEULNER  

 

LETTER CODE: I-90 

DATE: October 30, 2014 

 

 

RESPONSE I-90-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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CHARLES E. DECKARD  

 

LETTER CODE: I-91 

DATE: October 27, 2014 

 

 

RESPONSE I-91-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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JIM AND JUNE MULLEN  

 

LETTER CODE: I-92 

DATE: October 30, 2014 

 

 

RESPONSE I-92-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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JOHN AND MARLENE HUFFMAN  

 

LETTER CODE: I-93 

DATE: October 28, 2014 

 

 

RESPONSE I-93-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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PAUL AND KATHY KRAFT  

 

LETTER CODE: I-94 

DATE: October 27, 2014 

 

 

RESPONSE I-94-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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ELAINE STANLEY  

 

LETTER CODE: I-95 

DATE: October 26, 2014 

 

 

RESPONSE I-95-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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PAMELA SPALDING  

 

LETTER CODE: I-96 

DATE: October 28, 2014 

 

 

RESPONSE I-96-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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JOAN BECKHAM  

 

LETTER CODE: I-97 

DATE: October 28, 2014 

 

 

RESPONSE I-97-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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BARBARA AND JOHN DRICKER  

 

LETTER CODE: I-98 

DATE: October 28, 2014 

 

 

RESPONSE I-98-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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BARBARA AND JOHN DRICKER   

 

LETTER CODE: I-99 

DATE: October 28, 2014 

 

 

RESPONSE I-99-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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CHARLOTTE DAVIS  

 

LETTER CODE: I-100 

DATE: October 28, 2014 

 

 

RESPONSE I-100-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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CHARLOTTE DAVIS  

 

LETTER CODE: I-101 

DATE: October 28, 2014 

 

 

RESPONSE I-101-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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M A R C H  2 0 1 5  
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S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
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VINCENT NEGRETTE  

 

LETTER CODE: I-102 

DATE: October 29, 2014 

 

 

RESPONSE I-102-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
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MARGIE BURT  

 

LETTER CODE: I-103 

DATE: October 29, 2014 

 

 

RESPONSE I-103-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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BILL DAVIS  

 

LETTER CODE: I-104 

DATE: October 15, 2014 

 

 

RESPONSE I-104-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
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RICHARD AND ELEANOR KICHLINE  

 

LETTER CODE: I-105 

DATE: October 13, 2014 

 

 

RESPONSE I-105-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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RICHARD AND ELEANOR KICHLINE  

 

LETTER CODE: I-106 

DATE: October 13, 2014 

 

 

RESPONSE I-106-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
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RICHARD AND ELEANOR KICHLINE  

 

LETTER CODE: I-107 

DATE: October 13, 2014 

 

 

RESPONSE I-107-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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RICHARD AND ELEANOR KICHLINE  

 

LETTER CODE: I-108 

DATE: October 13, 2014 

 

 

RESPONSE I-108-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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GERALD AND SHARON HILES  

 

LETTER CODE: I-109 

DATE: October 22, 2014 

 

 

RESPONSE I-109-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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MARY AND J.R. HERRON   

 

LETTER CODE: I-110 

DATE: October 29, 2014 

 

 

RESPONSE I-110-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  

C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
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RICHARD AND ELEANOR KICHLINE   

 

LETTER CODE: I-111 

DATE: October 13, 2014 

 

 

RESPONSE I-111-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration. 



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  

F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
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B.J. WELLEN   

 

LETTER CODE: I-112 

DATE: October 29, 2014 

 

 

RESPONSE I-112-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  



F I N A L  E N V I R O N M E N T A L  I M P A C T  R E P O R T  
S O U T H  S H O R E S  C H U R C H  M A S T E R  P L A N  
C I T Y  O F  D A N A  P O I N T ,  C A L I F O R N I A  
 

L S A  A S S O C I A T E S ,  I N C .  
M A R C H  2 0 1 5  
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MAXINE JACOBSON  

 

LETTER CODE: I-113 

DATE: October 30, 2014 

 

 

RESPONSE I-113-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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MICHAEL HELM  

 

LETTER CODE: I-114 

DATE: October 28, 2014 

 

 

RESPONSE I-114-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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CHARLOTTE DAVIS   

 

LETTER CODE: I-115 

DATE: October 28, 2014 

 

 

RESPONSE I-115-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration.  
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JUDY L. SMITH    

 

LETTER CODE: I-116 

DATE: October 29, 2014 

 

 

RESPONSE I-116-1 

This comment expresses support for the proposed project. The comment does not contain any 

substantive statements or questions about the Draft EIR or the analysis therein. Therefore, no 

further response is necessary. This comment will be forwarded to the decision-makers for their 

review and consideration. 
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3.0 ERRATA 

This section of the Final Environmental Impact Report (EIR) provides changes to the Draft EIR 

that have been made to clarify, correct, or add to the environmental impact analysis for the 

proposed South Shores Church Master Plan project (proposed project). Such changes are a result 

of further review of, and public comments related to, the Draft EIR. The changes described in this 

section are generally minor changes that do not constitute significant new information, change the 

conclusions of the environmental analysis, or require recirculation of the document (State 

California Environmental Quality Act [CEQA] Guidelines Section 15088.5).  

 

Such changes to the Draft EIR are indicated in this section under the appropriate Draft EIR 

section. With the exception of changes to tables and figures, deletions are shown with 

strikethrough and additions are shown with underline. 

 

1) Chapter 1.0, Executive Summary 

 

Page 1-17 of Table 1.A in Chapter 1.0, Executive Summary, has been revised to clarify that fuel 

modification activities would not affect any the 0.12 ac of undisturbed  coastal sage scrub or 

chaparral preserved as part of the project [area currently within fuel mod will be graded as part of 

project, but the undisturbed patch of CSS/Chap in the corner will remain undisturbed—no 

grading and no fuel mod]. This revision clarifies the proposed project’s impacts on biological 

resources and has no effect on the analysis or conclusions contained in the Draft EIR. 

 

According to the Preliminary Fire Master Plan submitted to the OCFA, the proposed project 

would not result in fuel modification activities within the 0.12 ac of undisturbed coastal sage 

scrub and chaparral in the northeastern corner of the project site. 

 

In addition, Mitigation Measure 4.3.1 on page 1-13 of Table 1.A in Chapter 1.0, Executive 

Summary, has been revised to include a requirement for submitting a letter report documenting 

the acreage of coastal sage scrub impacts and fee calculation with provision of the fee to the 

Nature Reserve of Orange County. The revision also clarifies that a copy of this documentation 

shall be provided to the California Department of Fish and Wildlife (CDFW) and the United 

States Fish and Wildlife Service (USFWS). This revision clarifies the requirements of the 

mitigation measure and has no effect on the analysis or conclusions contained in the Draft EIR. 

 

Mitigation Measure 4.3.1: Orange County Central and Coastal Subregion NCCP/HCP. 
Prior to issuance of any demolition and/or grading permits, the 

project Applicant shall provide evidence to the City of Dana 

Point (City) Community Development Director, or designee, of 

in-lieu fees paid to the Nature Reserve of Orange County 

(NROC). The exact acreage of impact shall be determined during 

final site plan review, and a letter report documenting the 

acreage of coastal sage scrub impacts and fee calculation with 
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provision of the fee to the Nature Reserve of Orange County 

shall be provided to CDFW and the United States Fish and 

Wildlife Service.  The in-lieu fees shall be based on $65,000 per 

impacted acre or the most current in-lieu fee amounts. These fees 

are considered mitigation within signatory agencies of the 

Natural Communities Conservation Plan (NCCP)/Habitat 

Conservation Plan (HCP) per the City’s Section 10(a) permit. In 

addition, the NCCP/HCP requires implementation of the 

following construction minimization measures during the 

authorized removal of coastal sage scrub habitat. The project 

Applicant shall retain a qualified biological monitor to assist 

with the implementation of these measures as approved by the 

City Community Development Director, or designee, prior to 

issuance of any demolition or grading permit, or any impacts on 

the on-site sensitive habitat. 

 

 All natural vegetation shall only be removed outside the 

coastal California gnatcatcher breeding season (February 15 

through July 15). 

 Prior to the commencement of grading operations or other 

activities involving significant soil disturbance, all areas of 

coastal sage scrub habitat to be avoided under the provisions 

of the NCCP/HCP shall be identified with temporary fencing 

or other markers clearly visible to construction personnel. 

Additionally, prior to the commencement of grading 

operations or other activities involving disturbance of coastal 

sage scrub, a survey shall be conducted to locate coastal 

California gnatcatchers and cactus wrens within 100 feet (ft) 

of the outer extent of projected soil disturbance activities, 

and the locations of any such species shall be clearly marked 

and identified on the construction/grading plans. 

 A monitoring biologist, acceptable to USFWS/CDFW, shall 

be on site during any clearing of coastal sage scrub. The 

project Applicant or relevant public agency/utility shall 

advise USFWS/CDFW at least seven (7) calendar days (and 

preferably fourteen [14] calendar days) prior to the clearing 

of any habitat occupied by Identified Species to allow 

USFWS/CDFW to work with the monitoring biologist in 

connection with bird flushing/capture activities. The 

monitoring biologist shall flush Identified Species (avian or 

other mobile Identified Species) from occupied habitat areas 

immediately prior to brush-clearing and earth-moving 

activities. If birds cannot be flushed, they shall be captured 

in mist nets, if feasible, and relocated to areas of the site to 

be protected or to the NCCP/HCP Reserve System. It shall 

be the responsibility of the monitoring biologist to assure 
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that identified bird species shall not be directly impacted by 

brush-clearing and earth-moving equipment in a manner that 

also allows for construction activities on a timely basis. 

 Following the completion of initial grading/earth movement 

activities, all areas of coastal sage scrub habitat to be 

avoided by construction equipment and personnel shall be 

marked with temporary fencing or other appropriate markers 

clearly visible to construction personnel. No construction 

access, parking, or storage of equipment or materials shall be 

permitted within such marked areas. 

 Coastal sage scrub identified in the NCCP/HCP for 

protection and located within the likely dust drift radius of 

construction areas shall be periodically sprayed with water to 

reduce accumulated dust on the leaves as recommended by 

the monitoring biologist.  

 

Mitigation Measure 4.8.3 on pages 1-47 and 1-48 of Table 1.A in Chapter 1.0, Executive 

Summary, has been revised to clarify the type of BMPs that may be contained in the Final 

WQMP. This revision clarifies the requirements of the mitigation measure and has no effect on 

the analysis or conclusions contained in the Draft EIR. 

 

Mitigation Measure 4.8.3: Water Quality Management Plan. Prior to issuance of grading 

permits, the Applicant shall submit a Final Water Quality 

Management Plan (WQMP) to the City Director of Public Works 

for review and approval. The WQMP shall be consistent with the 

City’s Model Water Quality Management Plan (Model WQMP) 

and the project’s preliminary WQMP, as conceptually approved 

on January 14, 2013. Project-specific Low-Impact Development, 

DetentionRetention/Biofiltration Site Design, Source Control, 

orand Treatment Control BMPs contained in the Final WQMP 

shall be incorporated into final design and comply with the 

Model WQMP requirements in effect at the time of submittal of 

each phase. The BMPs shall be properly designed and 

maintained to target pollutants of concern and reduce runoff 

from the project site. The WQMP shall include an operations and 

maintenance (O&M) Plan for the prescribed BMPs to ensure 

their long-term performance. Operation and inspection 

requirements for the Low-Impact Development, 

DetentionRetention/Biofiltration Site Design, Source Control, 

orand Treatment Control BMPs shall be included. The O&M 

Plan shall include, but not be limited to, the following 

requirements: 

 

 Operation and maintenance records shall be retained a 

minimum of 5 years. 
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 Training and educational activities and BMP operation and 

maintenance shall be documented to verify compliance with 

the O&M Plan. 

 A WQMP Verification Form shall be submitted to the City 

of Dana Point annually by September 1. 

 BMPs shall be inspected for standing water on a regular 

basis. 

 Operation and inspection requirements for the Low-Impact 

Development, DetentionRetention/Biofiltration Site Design, 

Source Control, orand Treatment Control BMPs shall be 

included. 

 

Page 1-77 of Table 1.A in Chapter 1.0, Executive Summary, has been revised to clarify that the 

proposed project would result in less than significant impacts with respect to the construction of 

wastewater treatment or collection facilities and the capacity of the wastewater treatment 

providers when compared to both existing conditions and future conditions at the time of project 

build out. This revision has no effect on the analysis or conclusions contained in the Draft EIR. 

 

The increase of wastewater generated by the proposed project is anticipated to be accommodated 

within the existing design capacity of the J.B. Latham Plant, which currently accepts 72.662.5 

percent of its capacity. Although it is assumed that the available daily treatment capacity of the 

J.B. Latham Plant would be reduced over the next ten years as a result of increased demand for 

wastewater treatment associated future growth within the SOCWA, it is expected that the J.B. 

Latham Plant would have sufficient available daily capacity in 2024 to accommodate the 

treatment of the additional wastewater generated by the proposed projectand is projected to be 

operating at 62.5 percent of its capacity at the time of project build out. 

 

2) Section 4.3, Biological Resources  

 

The first paragraph on page 4.3-9 in Section 4.3, Biological Resources, has been revised to refer 

to a new figure that illustrates the boundaries of the proposed project’s coastal sage scrub impacts 

and fuel modification zones and clarify that fuel modification activities would not affect any areas 

of coastal sage scrub or chaparral that are not already subject to fuel modification. This revision 

clarifies the proposed project’s impacts on biological resources and has no effect on the analysis 

or conclusions contained in the Draft EIR.  

 

The proposed project would result in the preservation of 0.12 ac of undisturbed coastal sage scrub 

and chaparral and the removal of approximately 0.18 ac of disturbed coastal sage scrub and 

chaparral (see Figure 4.3.12), which are each sensitive habitat types covered under the Orange 

County Central and Coastal NCCP/HCP. According to the Preliminary Fire Master Plan 

submitted to the OCFA, the proposed project would not result in fuel modification activities 

within the 0.12 ac of undisturbed coastal sage scrub and chaparral preserved as part of the project. 
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FIGURE 4.3.2
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In addition, Mitigation Measure 4.3.1 on page 4.3-14 in Section 4.3, Biological Resources, has 

been revised to include a requirement for submitting a letter report documenting the acreage of 

coastal sage scrub impacts and fee calculation with provision of the fee to the Nature Reserve of 

Orange County. The revision also clarifies that a copy of this documentation shall be provided to 

the CDFW and the USFWS. This revision clarifies the requirements of the mitigation measure 

and has no effect on the analysis or conclusions contained in the Draft EIR. 

 

Mitigation Measure 4.3.1: Orange County Central and Coastal Subregion NCCP/HCP. 
Prior to issuance of any demolition and/or grading permits, the 

project Applicant shall provide evidence to the City of Dana 

Point (City) Community Development Director, or designee, of 

in-lieu fees paid to the Nature Reserve of Orange County 

(NROC). The exact acreage of impact shall be determined during 

final site plan review, and a letter report documenting the 

acreage of coastal sage scrub impacts and fee calculation with 

provision of the fee to the Nature Reserve of Orange County 

shall be provided to CDFW and the United States Fish and 

Wildlife Service.  The in-lieu fees shall be based on $65,000 per 

impacted acre or the most current in-lieu fee amounts. These fees 

are considered mitigation within signatory agencies of the 

Natural Communities Conservation Plan (NCCP)/Habitat 

Conservation Plan (HCP) per the City’s Section 10(a) permit. In 

addition, the NCCP/HCP requires implementation of the 

following construction minimization measures during the 

authorized removal of coastal sage scrub habitat. The project 

Applicant shall retain a qualified biological monitor to assist 

with the implementation of these measures as approved by the 

City Community Development Director, or designee, prior to 

issuance of any demolition or grading permit, or any impacts on 

the on-site sensitive habitat. 

 

 All natural vegetation shall only be removed outside the 

coastal California gnatcatcher breeding season (February 15 

through July 15). 

 Prior to the commencement of grading operations or other 

activities involving significant soil disturbance, all areas of 

coastal sage scrub habitat to be avoided under the provisions 

of the NCCP/HCP shall be identified with temporary fencing 

or other markers clearly visible to construction personnel. 

Additionally, prior to the commencement of grading 

operations or other activities involving disturbance of coastal 

sage scrub, a survey shall be conducted to locate coastal 

California gnatcatchers and cactus wrens within 100 feet (ft) 

of the outer extent of projected soil disturbance activities, 

and the locations of any such species shall be clearly marked 

and identified on the construction/grading plans. 
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 A monitoring biologist, acceptable to USFWS/CDFW, shall 

be on site during any clearing of coastal sage scrub. The 

project Applicant or relevant public agency/utility shall 

advise USFWS/CDFW at least seven (7) calendar days (and 

preferably fourteen [14] calendar days) prior to the clearing 

of any habitat occupied by Identified Species to allow 

USFWS/CDFW to work with the monitoring biologist in 

connection with bird flushing/capture activities. The 

monitoring biologist shall flush Identified Species (avian or 

other mobile Identified Species) from occupied habitat areas 

immediately prior to brush-clearing and earth-moving 

activities. If birds cannot be flushed, they shall be captured 

in mist nets, if feasible, and relocated to areas of the site to 

be protected or to the NCCP/HCP Reserve System. It shall 

be the responsibility of the monitoring biologist to assure 

that identified bird species shall not be directly impacted by 

brush-clearing and earth-moving equipment in a manner that 

also allows for construction activities on a timely basis. 

 Following the completion of initial grading/earth movement 

activities, all areas of coastal sage scrub habitat to be 

avoided by construction equipment and personnel shall be 

marked with temporary fencing or other appropriate markers 

clearly visible to construction personnel. No construction 

access, parking, or storage of equipment or materials shall be 

permitted within such marked areas. 

 Coastal sage scrub identified in the NCCP/HCP for 

protection and located within the likely dust drift radius of 

construction areas shall be periodically sprayed with water to 

reduce accumulated dust on the leaves as recommended by 

the monitoring biologist.  

 

3) Section 4.8, Hydrology and Water Quality  

 

Mitigation Measure 4.8.3 on pages 4.8-27 and 4.8-28 in Section 4.8, Hydrology and Water 

Quality, has been revised to clarify the type of BMPs that may be contained in the Final WQMP. 

This revision clarifies the requirements of the mitigation measure and has no effect on the 

analysis or conclusions contained in the Draft EIR. 

 

Mitigation Measure 4.8.3: Water Quality Management Plan. Prior to issuance of grading 

permits, the Applicant shall submit a Final Water Quality 

Management Plan (WQMP) to the City Director of Public Works 

for review and approval. The WQMP shall be consistent with the 

City’s Model Water Quality Management Plan (Model WQMP) 

and the project’s preliminary WQMP, as conceptually approved 

on January 14, 2013. Project-specific Low-Impact Development, 

DetentionRetention/Biofiltration Site Design, Source Control, 
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orand Treatment Control BMPs contained in the Final WQMP 

shall be incorporated into final design and comply with the 

Model WQMP requirements in effect at the time of submittal of 

each phase. The BMPs shall be properly designed and 

maintained to target pollutants of concern and reduce runoff 

from the project site. The WQMP shall include an operations and 

maintenance (O&M) Plan for the prescribed BMPs to ensure 

their long-term performance. The O&M Plan shall include, but 

not be limited to, the following requirements: 

 

 Operation and maintenance records shall be retained a 

minimum of 5 years. 

 Training and educational activities and BMP operation and 

maintenance shall be documented to verify compliance with 

the O&M Plan. 

 A WQMP Verification Form shall be submitted to the City 

of Dana Point annually by September 1. 

 BMPs shall be inspected for standing water on a regular 

basis. 

 Operation and inspection requirements for the Low-Impact 

Development, DetentionRetention/Biofiltration Site Design, 

Source Control, orand Treatment Control BMPs shall be 

included. 

 

4) Section 4.11, Public Services and Utilities 

 

A new paragraph has been added below the third paragraph under “Wastewater” on page 

4.11-5 of the Draft EIR explaining that the available daily treatment capacity of the J.B. 

Latham Wastewater Treatment Plant is anticipated to be reduced as a result of increased 

demand for wastewater treatment associated future growth within the service area of the 

South Orange County Wastewater Authority (SOCWA). 

 

Although SOCWA’s planning documents do not provide estimates of future demand for 

wastewater treatment capacity at the J.B. Latham Plant, it is assumed that the J.B. Latham 

Plant would accept increased wastewater flows over the next 10 years from future 

development elsewhere in SOCWA’s service area, primarily from residential development 

within the planned Rancho Mission Viejo project. 

 

The third paragraph on page 4.11-26 has been revised to clarify that the proposed project 

would result in less than significant impacts with respect to the construction of wastewater 

treatment or collection facilities and the capacity of the wastewater treatment providers when 

compared to both existing conditions and future conditions at the time of project build out. 

This revision has no effect on the analysis or conclusions contained in the Draft EIR. 
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As described above, tThe estimated increase in wastewater associated with the proposed 

project would represent 0.001
2
 percent of the J.B. Latham Plant’s total available daily 

capacity. The increase of wastewater generated by the proposed project is anticipated to be 

accommodated within the existing design capacity of the J.B. Latham Plant, which currently 

accepts 72.662.5 percent of its capacity. Although it is assumed that the available daily 

treatment capacity of the J.B. Latham Plant would be reduced over the next ten years as a 

result of increased demand for wastewater treatment associated future growth within the 

SOCWA, it is expected that the J.B. Latham Plant would have sufficient available daily 

capacity in 2024 to accommodate the treatment of the additional wastewater generated by the 

proposed projectand is projected to be operating at 62.5 percent of its capacity at the time of 

project build out.  

 

5) Section 4.12, Transportation/Traffic 

 

Table 4.12.H on page 4.12-15 of Section 4.12, Transportation/Traffic, incorrectly identifies 

the number of spaces at completion of the Master Plan to be 150, when it should be 411. 

Table 4.12.H has been corrected to reflect the correct number of parking spaces to be 

provided. This revision corrects a typographical error and has no effect on the analysis or 

conclusions contained in the Draft EIR. 

 

6) Chapter 5.0, Alternatives 

 

The first paragraph on page 5-22 in Chapter 5.0, Alternatives, has been revised to refer to a new 

figure that illustrates the boundaries of Alternative 2’s coastal sage scrub impacts and fuel 

modification zones and clarify the effects of the fuel modification activities associated with 

Alternative 2. This revision clarifies Alternative 2’s impacts on biological resources and has no 

effect on the analysis or conclusions contained in the Draft EIR.  

 

Alternative 2, like the proposed project, would preserve 0.12 ac of undisturbed coastal sage scrub 

and remove approximately 0.18 ac of disturbed coastal sage scrub (see Figure 5.17) in the 

northeastern portion of the project site. Unlike the proposed project, which would not result in 

fuel modification activities on any areas of coastal sage scrub or chaparral that are not already 

subject to fuel modification activities, Alternative 2 would result in fuel modification activities on 

approximately 0.02 ac of chaparral that is not currently subject to fuel modification activities. 

 

In addition, Mitigation Measure 4.3.1 on page 5-22 in Chapter 5.0, Alternatives, has been revised 

to include a requirement for submitting a letter report documenting the acreage of coastal sage 

scrub impacts and fee calculation with provision of the fee to the Nature Reserve of Orange 

County. The revision also clarifies that a copy of this documentation shall be provided to the 

CDFW and the USFWS. This revision clarifies the requirements of the mitigation measure and 

has no effect on the analysis or conclusions contained in the Draft EIR. 
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Table 4.12.H: Project Parking Adequacy 

Phase Time Period 

Parking 

Demand 

On-Site Parking 

Supply Surplus/(Deficit) 

Existing Conditions 
Weekday

1
 193 228 35 

Sunday
2
 254 228 (26) 

1A 
Weekday

3
 34 161 127 

Sunday 262 161 (101) 

1B 
Weekday

3,4
 34 190 156 

Sunday 262 218 (44) 

1B-E1 
Weekday

3,4
 34 188 154 

Sunday 262 216 (46) 

1B-E2 
Weekday

3,4
 34 188 154 

Sunday 262 216 (46) 

1C 
Weekday

3,4
 34 109 75 

Sunday 262 137 (125) 

2 
Weekday

3,4
 35 253 218 

Sunday 267 281 14 

3 
Weekday

3,4
 36 196 160 

Sunday 271 224 (47) 

4 
Weekday

3,5
 37 91 54 

Sunday
6
 276 91 (185) 

5 
Weekday

3
 38 150 112 

Sunday 281 150 (131) 

Master Plan 

Completion 

Weekday 333  411 78 

Sunday 352  411 59 

Source: LSA Associates, Inc. Traffic Impact Analysis and Parking Analysis (July 2014) (Appendix J). 

Note: Parking demand estimates developed from surveys conducted at the project site on April 27 (Sunday) and 

April 30 (Wednesday), 2014.  
1 April 30, 2014. 
2 April 27, 2014. 
3 The Women's Bible Study Fellowship held on Wednesdays would be discontinued during project 

construction. 
4 The on-site parking supply would be reduced by 28 spaces during weekdays to accommodate the temporary 

outdoor play area for the preschool.   
5 After the first 2 months of Phase 1C, the on-site parking supply on weekdays increases to 253 parking spaces. 
6 After the first 2 months of Phase 1C, the on-site parking supply on Sundays increases to 281 parking spaces. 

 

 

Mitigation Measure 4.3.1: Orange County Central and Coastal Subregion NCCP/HCP. 
Prior to issuance of any demolition and/or grading permits, the 

project Applicant shall provide evidence to the City of Dana 

Point (City) Community Development Director, or designee, of 

in-lieu fees paid to the Nature Reserve of Orange County 

(NROC). The exact acreage of impact shall be determined during 

final site plan review, and a letter report documenting the 

acreage of coastal sage scrub impacts and fee calculation with 

provision of the fee to the Nature Reserve of Orange County 

shall be provided to CDFW and the United States Fish and 

Wildlife Service.  The in-lieu fees shall be based on $65,000 per 
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impacted acre or the most current in-lieu fee amounts. These fees 

are considered mitigation within signatory agencies of the 

Natural Communities Conservation Plan (NCCP)/Habitat 

Conservation Plan (HCP) per the City’s Section 10(a) permit. In 

addition, the NCCP/HCP requires implementation of the 

following construction minimization measures during the 

authorized removal of coastal sage scrub habitat. The project 

Applicant shall retain a qualified biological monitor to assist 

with the implementation of these measures as approved by the 

City Community Development Director, or designee, prior to 

issuance of any demolition or grading permit, or any impacts on 

the on-site sensitive habitat. 

 

 All natural vegetation shall only be removed outside the 

coastal California gnatcatcher breeding season (February 15 

through July 15). 

 Prior to the commencement of grading operations or other 

activities involving significant soil disturbance, all areas of 

coastal sage scrub habitat to be avoided under the provisions 

of the NCCP/HCP shall be identified with temporary fencing 

or other markers clearly visible to construction personnel. 

Additionally, prior to the commencement of grading 

operations or other activities involving disturbance of coastal 

sage scrub, a survey shall be conducted to locate coastal 

California gnatcatchers and cactus wrens within 100 feet (ft) 

of the outer extent of projected soil disturbance activities, 

and the locations of any such species shall be clearly marked 

and identified on the construction/grading plans. 

 A monitoring biologist, acceptable to USFWS/CDFW, shall 

be on site during any clearing of coastal sage scrub. The 

project Applicant or relevant public agency/utility shall 

advise USFWS/CDFW at least seven (7) calendar days (and 

preferably fourteen [14] calendar days) prior to the clearing 

of any habitat occupied by Identified Species to allow 

USFWS/CDFW to work with the monitoring biologist in 

connection with bird flushing/capture activities. The 

monitoring biologist shall flush Identified Species (avian or 

other mobile Identified Species) from occupied habitat areas 

immediately prior to brush-clearing and earth-moving 

activities. If birds cannot be flushed, they shall be captured 

in mist nets, if feasible, and relocated to areas of the site to 

be protected or to the NCCP/HCP Reserve System. It shall 

be the responsibility of the monitoring biologist to assure 

that identified bird species shall not be directly impacted by 

brush-clearing and earth-moving equipment in a manner that 

also allows for construction activities on a timely basis. 
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 Following the completion of initial grading/earth movement 

activities, all areas of coastal sage scrub habitat to be 

avoided by construction equipment and personnel shall be 

marked with temporary fencing or other appropriate markers 

clearly visible to construction personnel. No construction 

access, parking, or storage of equipment or materials shall be 

permitted within such marked areas. 

 Coastal sage scrub identified in the NCCP/HCP for 

protection and located within the likely dust drift radius of 

construction areas shall be periodically sprayed with water to 

reduce accumulated dust on the leaves as recommended by 

the monitoring biologist.  

 

Mitigation Measure 4.8.3 on page 5-37 in Chapter 5.0, Alternatives, has been revised to clarify 

the type of BMPs that may be contained in the Final WQMP. This revision clarifies the 

requirements of the mitigation measure and has no effect on the analysis or conclusions contained 

in the Draft EIR. 

 

Mitigation Measure 4.8.3: Water Quality Management Plan. Prior to issuance of grading 

permits, the Applicant shall submit a Final Water Quality 

Management Plan (WQMP) to the City Director of Public Works 

for review and approval. The WQMP shall be consistent with the 

City’s Model Water Quality Management Plan (Model WQMP) 

and the project’s preliminary WQMP, as conceptually approved 

on January 14, 2013. Project-specific Low-Impact Development, 

DetentionRetention/Biofiltration Site Design, Source Control, 

orand Treatment Control BMPs contained in the Final WQMP 

shall be incorporated into final design and comply with the 

Model WQMP requirements in effect at the time of submittal of 

each phase. The BMPs shall be properly designed and 

maintained to target pollutants of concern and reduce runoff 

from the project site. The WQMP shall include an operations and 

maintenance (O&M) Plan for the prescribed BMPs to ensure 

their long-term performance. Operation and inspection 

requirements for the Low-Impact Development, 

DetentionRetention/Biofiltration Site Design, Source Control, 

orand Treatment Control BMPs shall be included. The O&M 

Plan shall include, but not be limited to, the following 

requirements: 

 

 Operation and maintenance records shall be retained a 

minimum of 5 years. 

 Training and educational activities and BMP operation 

and maintenance shall be documented to verify 

compliance with the O&M Plan. 
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 A WQMP Verification Form shall be submitted to the 

City of Dana Point annually by September 1. 

 BMPs shall be inspected for standing water on a regular 

basis. 

 Operation and inspection requirements for the Low-

Impact Development, DetentionRetention/Biofiltration 

Site Design, Source Control, orand Treatment Control 

BMPs shall be included. 

 

7) Chapter 7.0, Mitigation Monitoring and Reporting Program 

 

Mitigation Measure 4.3.1 in Table 7.A on page 7-3 in Chapter 7.0, Mitigation Monitoring and 

Reporting Program, has been revised to include a requirement for submitting a letter report 

documenting the acreage of coastal sage scrub impacts and fee calculation with provision of the 

fee to the Nature Reserve of Orange County. The revision also clarifies that a copy of this 

documentation shall be provided to the CDFW and the USFWS. This revision clarifies the 

requirements of the mitigation measure and has no effect on the analysis or conclusions contained 

in the Draft EIR. 

 

Mitigation Measure 4.3.1: Orange County Central and Coastal Subregion NCCP/HCP. 
Prior to issuance of any demolition and/or grading permits, the 

project Applicant shall provide evidence to the City of Dana 

Point (City) Community Development Director, or designee, of 

in-lieu fees paid to the Nature Reserve of Orange County 

(NROC). The exact acreage of impact shall be determined during 

final site plan review, and a letter report documenting the 

acreage of coastal sage scrub impacts and fee calculation with 

provision of the fee to the Nature Reserve of Orange County 

shall be provided to CDFW and the United States Fish and 

Wildlife Service.  The in-lieu fees shall be based on $65,000 per 

impacted acre or the most current in-lieu fee amounts. These fees 

are considered mitigation within signatory agencies of the 

Natural Communities Conservation Plan (NCCP)/Habitat 

Conservation Plan (HCP) per the City’s Section 10(a) permit. In 

addition, the NCCP/HCP requires implementation of the 

following construction minimization measures during the 

authorized removal of coastal sage scrub habitat. The project 

Applicant shall retain a qualified biological monitor to assist 

with the implementation of these measures as approved by the 

City Community Development Director, or designee, prior to 

issuance of any demolition or grading permit, or any impacts on 

the on-site sensitive habitat. 

 

 All natural vegetation shall only be removed outside the 

coastal California gnatcatcher breeding season (February 15 

through July 15). 
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 Prior to the commencement of grading operations or other 

activities involving significant soil disturbance, all areas of 

coastal sage scrub habitat to be avoided under the provisions 

of the NCCP/HCP shall be identified with temporary fencing 

or other markers clearly visible to construction personnel. 

Additionally, prior to the commencement of grading 

operations or other activities involving disturbance of coastal 

sage scrub, a survey shall be conducted to locate coastal 

California gnatcatchers and cactus wrens within 100 feet (ft) 

of the outer extent of projected soil disturbance activities, 

and the locations of any such species shall be clearly marked 

and identified on the construction/grading plans. 

 A monitoring biologist, acceptable to USFWS/CDFW, shall 

be on site during any clearing of coastal sage scrub. The 

project Applicant or relevant public agency/utility shall 

advise USFWS/CDFW at least seven (7) calendar days (and 

preferably fourteen [14] calendar days) prior to the clearing 

of any habitat occupied by Identified Species to allow 

USFWS/CDFW to work with the monitoring biologist in 

connection with bird flushing/capture activities. The 

monitoring biologist shall flush Identified Species (avian or 

other mobile Identified Species) from occupied habitat areas 

immediately prior to brush-clearing and earth-moving 

activities. If birds cannot be flushed, they shall be captured 

in mist nets, if feasible, and relocated to areas of the site to 

be protected or to the NCCP/HCP Reserve System. It shall 

be the responsibility of the monitoring biologist to assure 

that identified bird species shall not be directly impacted by 

brush-clearing and earth-moving equipment in a manner that 

also allows for construction activities on a timely basis. 

 Following the completion of initial grading/earth movement 

activities, all areas of coastal sage scrub habitat to be 

avoided by construction equipment and personnel shall be 

marked with temporary fencing or other appropriate markers 

clearly visible to construction personnel. No construction 

access, parking, or storage of equipment or materials shall be 

permitted within such marked areas. 

 Coastal sage scrub identified in the NCCP/HCP for 

protection and located within the likely dust drift radius of 

construction areas shall be periodically sprayed with water to 

reduce accumulated dust on the leaves as recommended by 

the monitoring biologist.  

 

In addition, Mitigation Measure 4.8.3 in Table 7.A on page 7-17 in Chapter 7.0, Mitigation 

Monitoring and Reporting Program, has been revised to clarify the type of BMPs that may be 
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contained in the Final WQMP. This revision clarifies the requirements of the mitigation measure 

and has no effect on the analysis or conclusions contained in the Draft EIR. 

 

Mitigation Measure 4.8.3: Water Quality Management Plan. Prior to issuance of grading 

permits, the Applicant shall submit a Final Water Quality 

Management Plan (WQMP) to the City Director of Public Works 

for review and approval. The WQMP shall be consistent with the 

City’s Model Water Quality Management Plan (Model WQMP) 

and the project’s preliminary WQMP, as conceptually approved 

on January 14, 2013. Project-specific Low-Impact Development, 

DetentionRetention/Biofiltration Site Design, Source Control, 

orand Treatment Control BMPs contained in the Final WQMP 

shall be incorporated into final design and comply with the 

Model WQMP requirements in effect at the time of submittal of 

each phase. The BMPs shall be properly designed and 

maintained to target pollutants of concern and reduce runoff 

from the project site. The WQMP shall include an operations and 

maintenance (O&M) Plan for the prescribed BMPs to ensure 

their long-term performance. The O&M Plan shall include, but 

not be limited to, the following requirements: 

 

 Operation and maintenance records shall be retained a 

minimum of 5 years. 

 Training and educational activities and BMP operation 

and maintenance shall be documented to verify 

compliance with the O&M Plan. 

 A WQMP Verification Form shall be submitted to the 

City of Dana Point annually by September 1. 

 BMPs shall be inspected for standing water on a regular 

basis. 

 Operation and inspection requirements for the Low-

Impact Development, DetentionRetention/Biofiltration 

Site Design, Source Control, orand Treatment Control 

BMPs shall be included. 

 

8) Appendix G, Hydrology Reports 

 

The Preliminary Water Quality Management Plan (WQMP) and Master Plan Hydrology Report 

have been revised to reflect Revised Alternative 2, address storm water harvest and reuse, and 

correct the name of the watershed that receives runoff from the project site (Salt Creek). These 

revisions clarify or correct the information provided and have no effect on the analysis or 

conclusions contained in the Draft EIR. 

The Supplemental Master Plan Hydrology Report by Adams-Streeter, dated February 17, 2015, is 

included as Attachment A to this Final EIR. The Preliminary Water Quality Management Plan 

(WQMP) by Adams-Streeter, approved by the City on March 3, 2015, is included as Attachment 

B to this Final EIR. 
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SUPPLEMENTAL MASTER PLAN HYDROLOGY REPORT 
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I. INTRODUCTION 

This report supplements the Master Plan Hydrology Report dated February 29, 2012.  The report has 
been prepared in order to address the proposed project alternative that South Shores Church is now 
seeking approval for as well as to address certain questions that have arisen during the review of the 
environmental impact report prepared for the project. 
 

II. METHODOLOGY 

The hydrology calculations were performed in accordance with the requirements of the Orange County 
Hydrology Manual.  The rational method calculations were developed utilizing Advanced Engineering 
Software (AES). The 25‐year frequency and 100‐year frequency storm calculations are located in the 
Appendix.  The project site has soil with hydrologic classifications of principally Type “D”.  
 
The methodology used for analyzing the existing flow through retention basin located at the Pointe 
Monarch Community is based on the submerged orifice equation and the given data located in the 
Hydrology and Hydraulic Analysis for Tract 14605 as prepared by Hunsaker and Associates on August 19, 
2002. 
 
For analysis of the existing concrete v‐ditch, the hydraulic calculations were calculated using the Los 
Angeles County Department of Public Works “Water Surface and Pressure Gradient Windows” (WSPG) 
computer program, Version 14.06. The WSPG program is written using hydraulic theory based on solving 
Bernoulli’s equation for the total energy at each section and Manning’s formula for friction loss between 
the sections in a reach. 
 

 

III. EXISTING CONDITIONS 

The existing hydrology conditions were presented accurately in the Master Plan Hydrology Report with 
the exception that a limited number of condominium units from the Monarch Bay Villas development 
have modified their drainage systems to collect runoff and direct it to a v‐ditch located on the southern 
boundary of the South Shores Church property.  Approximately 0.2 acres of off‐site runoff is directed 
onto the site as a result of these modifications.  The runoff discharges into the existing off‐site basin 
discussed in the Master Plan Hydrology Report. 
 
Further clarification of the off‐site basin as originally designed and as it currently operates is also 
warranted.  The existing off‐site basin was originally constructed in conjunction with the Sanctuary 
Building, in the early 1990s.  It was the first of two basins constructed at that time.  The basins were 
envisioned as a temporary means to collect runoff from the site and discharge it to the existing v‐ditch 
that originally discharged onto a graded pad and now discharges into a flow through retention basin 
constructed as part of the Pointe Monarch project.  Eventually, per an agreement with the then owner 
of the property where the temporary basins, v‐ditch and the future Pointe Monarch development are all 
located, all runoff collected from the South Shores Church property and directed to its southeast corner 
was to be accepted by that property owner and conveyed through a storm drain system that would be 
constructed at the time the property was developed. 
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However, the original plan of development on that property was eventually scaled back.  The “hillside 
village” component that would have abutted the Monarch Beach Villas and the South Shores Church 
property was eliminated and only the part now known as Pointe Monarch moved forward.  The hillside 
village portion of the property became permanent open space, and habitat restoration efforts were 
undertaken within this area.  As part of those efforts, v‐ditches within the property that were 
constructed at the time mass‐grading had occurred in the 1970s were partially filled in, and the banks of 
the second temporary basin constructed by the Church in the early 1990s were modified such that the 
basin was rendered non‐functional.   
 
Consequently, the one remaining basin would receive runoff from the South Shore Church site (and from 
a limited number of condominiums within the Monarch Beach Villas) and discharge some of the runoff 
to the existing v‐ditch via the stand‐pipe within the basin.  Additional runoff during larger events would 
flow through to where the second basin had previously been, but would no longer be held and conveyed 
to the v‐ditch via the stand‐pipe located in the second basin. 
 
Therefore, the outlet pipe that previously discharged some runoff from the first basin into the second 
basin has been capped.  Now runoff from South Shores Church discharges into the one remaining basin 
before being discharged into the v‐ditch via the stand‐pipe within the basin. It should be noted that 
during larger less frequent events (i.e., storms expected once every 25‐100 years), overtopping of the 
basin would likely occur. As discussed below, this potential problem is eliminated with completion of the 
Master Plan alternative proposed by South Shores Church because the design includes an on‐site 
underground detention system that can be sized adequately to ensure runoff is metered into the off‐site 
v‐ditch at an acceptable rate. 
 

IV. PROPOSED CONDITIONS 

In its ultimate condition the project will be developed as shown on the Alternative Master Site Plan.  The 
majority of the proposed site, Area “A”, is comprised of approximately 3.6 acres. To reduce peak flows, 
flows from Area “A” will enter a proposed underground detention system. This underground detention 
system will be comprised of a series of precast rectangular concrete vaults, such as the SingleTrap 
Precast Concrete Modular Stormwater Management System provided by StormTrap. The flows will be 
regulated at the outlet of the vault with a smaller diameter pipe. See Section VI for calculations and 
sizing of the detention system. The location of the underground detention system is shown on the 
Developed Condition Hydrology Map. From the detention system, a 12” storm drain pipe will continue 
to collect flows from Area “B” and Area “C” downstream of the detention system before discharging to 
the existing concrete v‐ditch at the property’s south‐east corner. A v‐ditch connection will have to be 
constructed to properly convey flows from the 12” pipe to the existing v‐ditch. 
 
As shown in Table A‐1 below, the developed condition’s 100‐year storm flow for Areas “A”, “B”, and “C” 
is equal to 9.2 cfs. Of this 9.2 cfs, 1.0 cfs is being contributed by the Monarch Bay Villas, as discussed in 
the Existing Conditions of Section 4. Since this 1.0 cfs was considered in the original sizing of the 
retention basin, it is considered already accounted for and will be ignored from the church’s 
contribution. To insure that the existing concrete v‐ditch is adequate to handle flows from the church, a 
hydraulic analysis of the v‐ditch can be found in Section XII.  
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TABLE A-1 

LOCATION 

AREAS  25‐YEAR PEAK FLOW  100‐YEAR PEAK FLOW 

EXISTING 
(ACRES) 

DEVELOPED 
(ACRES) 

EXISTING 
(CFS) 

DEVELOPED (CFS) 
EXISTING 
(CFS) 

DEVELOPED (CFS) 

 "A", "B" & 
"C" 

3.4  5.2  13.6 

7.3 
6.6 cfs (from project site) 
+ 0.7 cfs (run‐on from 
Monarch Bay Villas)

17.5 

9.2 
8.2 cfs (from project site) 
+ 1.0 cfs (run‐on from 
Monarch Bay Villas)

 "D"  2.4  0.8  11.3  3.4  14.3  4.4 

"E"  0.4  0.2  1.7  0.6  2.1  0.8 

TOTAL  6.2 AC  6.2 AC  26.6 cfs  11.3 cfs  33.9 cfs  14.4 cfs 

Table A‐1 shows the 25‐year and 100‐year storm peak event flows for the existing and post‐
development conditions assuming completion of the Master Plan alternative South Shores Church has 
proposed.  With inclusion of the underground detention system, the site’s developed peak flow into the 
v‐ditch that leads to the Pointe Monarch flow‐through retention basin will be 8.2 cfs during a 100‐year 
storm event.  As demonstrated by the analyses contained in Sections XI and XII, both the existing v‐ditch 
and the Pointe Monarch basin would have adequate capacity to receive this level of peak flows from the 
Church site in a 100‐year event.  A copy of the Developed Condition Hydrology Map that shows the 
concept drainage system is included in the Appendices.



 

V. VICINITY MAP 





 

VI. SOIL GROUP MAP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

VII. DRAINAGE AREA EXHIBITS 
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 Developed Condition 
  







 

 
VIII. 25-YEAR HYDROLOGY CALCULATIONS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                     Adams-Streeter Civil Engineers, Inc.                     
                              15 Corporate Park                               
                               Irvine, CA 92606                               
                                 949-474-2330                                 
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 25-YEAR STORM FREQUENCY                                                  * 
 * EXISTING CONDITION                                                       * 
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      * 
  ************************************************************************** 
 
   FILE NAME: CHURCHEX.DAT                                       
   TIME/DATE OF STUDY: 10:49 12/30/2014 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    78.00 
   ELEVATION DATA: UPSTREAM(FEET) =    274.60  DOWNSTREAM(FEET) =    274.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.757 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.068 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 



   SCHOOL                     D        0.20      0.20     0.600    75    6.76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.71 
   TOTAL AREA(ACRES) =      0.20   PEAK FLOW RATE(CFS) =      0.71 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   272.20  DOWNSTREAM(FEET) =   264.50 
   FLOW LENGTH(FEET) =   126.00   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.83 
   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW 
    AT DEPTH = 0.82 * DIAMETER) 
   GIVEN PIPE DIAMETER(INCH) =   4.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.71 
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    7.12 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     204.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.12 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.950 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "5-7 DWELLINGS/ACRE"       D        0.27      0.20     0.500    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500 
   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    0.94 
   EFFECTIVE AREA(ACRES) =      0.47   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =        0.5       PEAK FLOW RATE(CFS) =       1.62 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    264.50  DOWNSTREAM(FEET) =    237.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   115.80   CHANNEL SLOPE =  0.2375 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   1.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.903 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.12      0.20     0.900    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.83 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  12.74 
   AVERAGE FLOW DEPTH(FEET) =   0.38   TRAVEL TIME(MIN.) =   0.15 



   Tc(MIN.) =    7.27 
   SUBAREA AREA(ACRES) =     0.12       SUBAREA RUNOFF(CFS) =    0.40 
   EFFECTIVE AREA(ACRES) =      0.59     AREA-AVERAGED Fm(INCH/HR) =   0.12 
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   0.62 
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       2.01 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.39   FLOW VELOCITY(FEET/SEC.) =  12.94 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     319.80 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    237.00  DOWNSTREAM(FEET) =    227.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    34.00   CHANNEL SLOPE =  0.2794 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   1.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.01 
   FLOW VELOCITY(FEET/SEC.) =  13.59   FLOW DEPTH(FEET) =   0.38 
   TRAVEL TIME(MIN.) =   0.04   Tc(MIN.) =    7.31 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     353.80 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    31.50 
   ELEVATION DATA: UPSTREAM(FEET) =    265.30  DOWNSTREAM(FEET) =    265.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 D        0.07      0.20     0.200    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.30 
   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   263.00  DOWNSTREAM(FEET) =   262.50 
   FLOW LENGTH(FEET) =    24.90   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.34 
   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW 



    AT DEPTH = 0.82 * DIAMETER) 
   GIVEN PIPE DIAMETER(INCH) =   4.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.30 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.12 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =      56.40 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    104.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   102.10 
   ELEVATION DATA: UPSTREAM(FEET) =    262.50  DOWNSTREAM(FEET) =    227.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.11      0.20     0.900    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.11   INITIAL SUBAREA RUNOFF(CFS) =    0.46 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.12 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.757 
   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.45 
   EFFECTIVE AREA(ACRES) =      0.18   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =        0.2       PEAK FLOW RATE(CFS) =       0.75 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        0.75    5.12    4.757  0.20( 0.13) 0.63       0.2     110.00 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    104.00 =      56.40 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.01    7.31    3.891  0.20( 0.12) 0.62       0.6     100.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     353.80 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.48    5.12    4.757  0.20( 0.12) 0.62       0.6     110.00 
       2        2.62    7.31    3.891  0.20( 0.12) 0.62       0.8     100.00 
     TOTAL AREA(ACRES) =         0.8 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        2.62  Tc(MIN.) =    7.311 
   EFFECTIVE AREA(ACRES) =      0.77  AREA-AVERAGED Fm(INCH/HR) =  0.12 



   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =        0.8 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     353.80 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    33.70 
   ELEVATION DATA: UPSTREAM(FEET) =    265.30  DOWNSTREAM(FEET) =    264.60 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 D        0.06      0.20     0.200    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.26 
   TOTAL AREA(ACRES) =      0.06   PEAK FLOW RATE(CFS) =      0.26 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   171.20 
   ELEVATION DATA: UPSTREAM(FEET) =    264.60  DOWNSTREAM(FEET) =    190.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.39      0.20     0.900    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.39   INITIAL SUBAREA RUNOFF(CFS) =    1.63 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.00 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA AREA(ACRES) =    0.39      SUBAREA RUNOFF(CFS) =    1.63 
   EFFECTIVE AREA(ACRES) =      0.45   AREA-AVERAGED Fm(INCH/HR) =  0.16 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.81 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.89 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    130.00 TO NODE    131.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    68.00 
   ELEVATION DATA: UPSTREAM(FEET) =    274.30  DOWNSTREAM(FEET) =    264.50 
 



   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "8-10 DWELLINGS/ACRE"      D        0.09      0.20     0.400    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.400 
   SUBAREA RUNOFF(CFS) =      0.38 
   TOTAL AREA(ACRES) =      0.09   PEAK FLOW RATE(CFS) =      0.38 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    131.00 TO NODE    132.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   262.50  DOWNSTREAM(FEET) =   254.50 
   FLOW LENGTH(FEET) =    58.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   6.0 INCH PIPE IS   1.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.77 
   GIVEN PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.38 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.12 
   LONGEST FLOWPATH FROM NODE    130.00 TO NODE    132.00 =     126.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    132.00 TO NODE    132.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.12 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.757 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.09      0.20     0.900    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.37 
   EFFECTIVE AREA(ACRES) =      0.18   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        0.2       PEAK FLOW RATE(CFS) =       0.75 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    132.00 TO NODE    133.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    97.00 
   ELEVATION DATA: UPSTREAM(FEET) =    254.50  DOWNSTREAM(FEET) =    225.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 



   ".4 DWELLING/ACRE"         D        0.18      0.20     0.900    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.18   INITIAL SUBAREA RUNOFF(CFS) =    0.75 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.12 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.757 
   SUBAREA AREA(ACRES) =    0.18      SUBAREA RUNOFF(CFS) =    0.74 
   EFFECTIVE AREA(ACRES) =      0.36   AREA-AVERAGED Fm(INCH/HR) =  0.16 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.78 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.49 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    140.00 TO NODE    141.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    67.00 
   ELEVATION DATA: UPSTREAM(FEET) =    265.50  DOWNSTREAM(FEET) =    264.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.070 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.786 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "5-7 DWELLINGS/ACRE"       D        0.09      0.20     0.500    75    5.07 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500 
   SUBAREA RUNOFF(CFS) =      0.38 
   TOTAL AREA(ACRES) =      0.09   PEAK FLOW RATE(CFS) =      0.38 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    141.00 TO NODE    142.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   262.70  DOWNSTREAM(FEET) =   254.50 
   FLOW LENGTH(FEET) =    88.50   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   6.0 INCH PIPE IS   2.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.76 
   GIVEN PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.38 
   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =    5.29 
   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    142.00 =     155.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    142.00 TO NODE    143.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    88.50 
   ELEVATION DATA: UPSTREAM(FEET) =    254.50  DOWNSTREAM(FEET) =    235.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 



    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.17      0.20     0.900    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.17   INITIAL SUBAREA RUNOFF(CFS) =    0.71 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.29 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.673 
   SUBAREA AREA(ACRES) =    0.17      SUBAREA RUNOFF(CFS) =    0.69 
   EFFECTIVE AREA(ACRES) =      0.26   AREA-AVERAGED Fm(INCH/HR) =  0.15 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       1.06 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   132.00 
   ELEVATION DATA: UPSTREAM(FEET) =    265.00  DOWNSTREAM(FEET) =    235.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.21      0.20     0.900    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA RUNOFF(CFS) =      0.88 
   TOTAL AREA(ACRES) =      0.21   PEAK FLOW RATE(CFS) =      0.88 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    87.50 
   ELEVATION DATA: UPSTREAM(FEET) =    251.00  DOWNSTREAM(FEET) =    216.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.32      0.20     0.900    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA RUNOFF(CFS) =      1.34 
   TOTAL AREA(ACRES) =      0.32   PEAK FLOW RATE(CFS) =      1.34 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 



   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   172.00 
   ELEVATION DATA: UPSTREAM(FEET) =    265.80  DOWNSTREAM(FEET) =    251.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   CONDOMINIUMS               D        0.19      0.20     0.350    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 
   SUBAREA RUNOFF(CFS) =      0.81 
   TOTAL AREA(ACRES) =      0.19   PEAK FLOW RATE(CFS) =      0.81 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    301.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.00 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.11      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.48 
   EFFECTIVE AREA(ACRES) =      0.30   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.26 
   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       1.29 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   249.00  DOWNSTREAM(FEET) =   247.00 
   FLOW LENGTH(FEET) =   101.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.14 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.29 
   PIPE TRAVEL TIME(MIN.) =   0.33    Tc(MIN.) =    5.33 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     273.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.33 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.654 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.12      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 



   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.12      SUBAREA RUNOFF(CFS) =    0.50 
   EFFECTIVE AREA(ACRES) =      0.42   AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.21 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.74 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    303.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   247.00  DOWNSTREAM(FEET) =   245.00 
   FLOW LENGTH(FEET) =   101.50   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.58 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.74 
   PIPE TRAVEL TIME(MIN.) =   0.30    Tc(MIN.) =    5.63 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     374.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    310.00 TO NODE    311.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   141.00 
   ELEVATION DATA: UPSTREAM(FEET) =    252.50  DOWNSTREAM(FEET) =    249.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.489 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.838 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "1 DWELLING/ACRE"          D        0.23      0.20     0.800    75    7.49 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.800 
   SUBAREA RUNOFF(CFS) =      0.76 
   TOTAL AREA(ACRES) =      0.23   PEAK FLOW RATE(CFS) =      0.76 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    311.00 TO NODE    311.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.49 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.838 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.11      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.38 



   EFFECTIVE AREA(ACRES) =      0.34   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       1.14 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    311.00 TO NODE    303.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   247.80  DOWNSTREAM(FEET) =   245.00 
   FLOW LENGTH(FEET) =    26.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.46 
   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.14 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    7.53 
   LONGEST FLOWPATH FROM NODE    310.00 TO NODE    303.00 =     167.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.14    7.53    3.824  0.20( 0.11) 0.57       0.3     310.00 
   LONGEST FLOWPATH FROM NODE    310.00 TO NODE    303.00 =     167.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.74    5.63    4.510  0.20( 0.04) 0.21       0.4     300.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     374.50 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.75    5.63    4.510  0.20( 0.07) 0.35       0.7     300.00 
       2        2.61    7.53    3.824  0.20( 0.07) 0.37       0.8     310.00 
     TOTAL AREA(ACRES) =         0.8 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        2.75  Tc(MIN.) =    5.630 
   EFFECTIVE AREA(ACRES) =      0.67  AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.37 
   TOTAL AREA(ACRES) =        0.8 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     374.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    403.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   245.00  DOWNSTREAM(FEET) =   225.70 
   FLOW LENGTH(FEET) =    81.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.58 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.75 



   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    5.72 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    403.00 =     455.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    403.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.72 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.471 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.05      0.20     0.900    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.05      SUBAREA RUNOFF(CFS) =    0.19 
   EFFECTIVE AREA(ACRES) =      0.72   AREA-AVERAGED Fm(INCH/HR) =  0.08 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.39 
   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       2.86 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    403.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    62.00 
   ELEVATION DATA: UPSTREAM(FEET) =    275.20  DOWNSTREAM(FEET) =    273.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.10      0.20     0.100    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.43 
   TOTAL AREA(ACRES) =      0.10   PEAK FLOW RATE(CFS) =      0.43 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   509.00 
   ELEVATION DATA: UPSTREAM(FEET) =    273.00  DOWNSTREAM(FEET) =    250.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.862 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.032 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        2.03      0.20     0.100    75    6.86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    2.03   INITIAL SUBAREA RUNOFF(CFS) =    7.33 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.00 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA AREA(ACRES) =    2.03      SUBAREA RUNOFF(CFS) =    8.78 
   EFFECTIVE AREA(ACRES) =      2.13   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        2.1       PEAK FLOW RATE(CFS) =       9.21 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    403.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   243.60  DOWNSTREAM(FEET) =   225.70 
   FLOW LENGTH(FEET) =   123.30   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  17.82 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.21 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.12 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =     185.30 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    403.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.21    5.12    4.762  0.20( 0.02) 0.10       2.1     400.00 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =     185.30 FEET. 
 
   ** MEMORY BANK #  3 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.86    5.72    4.471  0.20( 0.08) 0.39       0.7     300.00 
       2        2.71    7.62    3.799  0.20( 0.08) 0.41       0.8     310.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    403.00 =     455.50 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.94    5.12    4.762  0.20( 0.03) 0.17       2.8     400.00 
       2       11.51    5.72    4.471  0.20( 0.03) 0.17       2.9     300.00 
       3       10.05    7.62    3.799  0.20( 0.04) 0.18       2.9     310.00 
     TOTAL AREA(ACRES) =         2.9 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       11.94  Tc(MIN.) =    5.115 
   EFFECTIVE AREA(ACRES) =      2.78  AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.17 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    403.00 =     455.50 FEET. 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    404.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   225.70  DOWNSTREAM(FEET) =   209.30 
   FLOW LENGTH(FEET) =    79.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  21.66 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      11.94 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    5.18 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    404.00 =     534.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    404.00 TO NODE    502.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   211.00  DOWNSTREAM(FEET) =   210.50 
   FLOW LENGTH(FEET) =    10.00   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.96 
   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW 
    AT DEPTH = 0.82 * DIAMETER) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      11.94 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    5.19 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    502.00 =     544.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      0.00 TO NODE      0.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    502.00 TO NODE    502.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   143.00 
   ELEVATION DATA: UPSTREAM(FEET) =    263.50  DOWNSTREAM(FEET) =    252.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.869 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.405 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.07      0.20     0.900    75    5.87 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 



   SUBAREA RUNOFF(CFS) =      0.27 
   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.27 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    501.00 TO NODE    502.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    252.00  DOWNSTREAM(FEET) =    210.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   336.00   CHANNEL SLOPE =  0.1235 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.112 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.24      0.20     0.900    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.69 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.38 
   AVERAGE FLOW DEPTH(FEET) =   0.22   TRAVEL TIME(MIN.) =   0.76 
   Tc(MIN.) =    6.63 
   SUBAREA AREA(ACRES) =     0.24       SUBAREA RUNOFF(CFS) =    0.85 
   EFFECTIVE AREA(ACRES) =      0.31     AREA-AVERAGED Fm(INCH/HR) =   0.18 
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   0.90 
   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.26   FLOW VELOCITY(FEET/SEC.) =   8.34 
   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    502.00 =     479.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    502.00 TO NODE    502.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.63 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.112 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.20      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    0.74 
   EFFECTIVE AREA(ACRES) =      0.51   AREA-AVERAGED Fm(INCH/HR) =  0.12 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.59 
   TOTAL AREA(ACRES) =        0.5       PEAK FLOW RATE(CFS) =       1.83 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    502.00 TO NODE    502.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.83    6.63    4.112  0.20( 0.12) 0.59       0.5     500.00 
   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    502.00 =     479.00 FEET. 



 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.94    5.19    4.722  0.20( 0.03) 0.17       2.8     400.00 
       2       11.51    5.79    4.438  0.20( 0.03) 0.17       2.9     300.00 
       3       10.05    7.70    3.778  0.20( 0.04) 0.18       2.9     310.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    502.00 =     544.50 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.60    5.19    4.722  0.20( 0.04) 0.22       3.2     400.00 
       2       13.24    5.79    4.438  0.20( 0.05) 0.23       3.3     300.00 
       3       12.70    6.63    4.112  0.20( 0.05) 0.24       3.4     500.00 
       4       11.73    7.70    3.778  0.20( 0.05) 0.24       3.4     310.00 
     TOTAL AREA(ACRES) =         3.4 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       13.60  Tc(MIN.) =    5.191 
   EFFECTIVE AREA(ACRES) =      3.18  AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.23 
   TOTAL AREA(ACRES) =        3.4 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    502.00 =     544.50 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.4  TC(MIN.) =      5.19 
   EFFECTIVE AREA(ACRES) =      3.18  AREA-AVERAGED Fm(INCH/HR)=  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.220 
   PEAK FLOW RATE(CFS)   =      13.60 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.60    5.19    4.722  0.20( 0.04) 0.22       3.2     400.00 
       2       13.24    5.79    4.438  0.20( 0.05) 0.23       3.3     300.00 
       3       12.70    6.63    4.112  0.20( 0.05) 0.24       3.4     500.00 
       4       11.73    7.70    3.778  0.20( 0.05) 0.24       3.4     310.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2008 Advanced Engineering Software (aes)
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204

                            Analysis prepared by:

                     Adams-Streeter Civil Engineers, Inc.                    
                              15 Corporate Park                              
                               Irvine, CA 92606                              
                                 949-474-2330                                

  ************************** DESCRIPTION OF STUDY **************************
 * AREA "E" - EXISTING CONDITION                                            *
 * 25-YEAR FREQUENCY                                                        *
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      *
  **************************************************************************

   FILE NAME: EXIST-E.DAT                                       
   TIME/DATE OF STUDY: 09:45 02/29/2012
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =   25.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

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

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  1.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE    600.00 TO NODE    601.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   131.00
   ELEVATION DATA: UPSTREAM(FEET) =    274.40  DOWNSTREAM(FEET) =    274.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.805
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.052
   SUBAREA Tc AND LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
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   COMMERCIAL                 D        0.15      0.20     0.100    75    6.80
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =      0.54
   TOTAL AREA(ACRES) =      0.15   PEAK FLOW RATE(CFS) =      0.54

 ****************************************************************************
   FLOW PROCESS FROM NODE    601.00 TO NODE    602.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  274.00  DOWNSTREAM ELEVATION(FEET) =  260.00
   STREET LENGTH(FEET) =   420.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.86
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.20
     HALFSTREET FLOOD WIDTH(FEET) =    2.00
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.96
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.79
   STREET FLOW TRAVEL TIME(MIN.) =   1.77   Tc(MIN.) =    8.57
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.556
   SUBAREA LOSS RATE DATA(AMC  II):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   PUBLIC PARK                D        0.21      0.20     0.850    75
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850
   SUBAREA AREA(ACRES) =    0.21      SUBAREA RUNOFF(CFS) =    0.64
   EFFECTIVE AREA(ACRES) =      0.36    AREA-AVERAGED Fm(INCH/HR) =  0.11
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.54
   TOTAL AREA(ACRES) =        0.4        PEAK FLOW RATE(CFS) =       1.12

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.23   HALFSTREET FLOOD WIDTH(FEET) =   3.97
   FLOW VELOCITY(FEET/SEC.) =  3.34   DEPTH*VELOCITY(FT*FT/SEC.) =   0.78
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =     551.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        0.4  TC(MIN.) =      8.57
   EFFECTIVE AREA(ACRES) =      0.36  AREA-AVERAGED Fm(INCH/HR)=  0.11
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.537
   PEAK FLOW RATE(CFS)   =       1.12
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * DEVELOPED CONDITION - 25-YEAR FREQUENCY                                  * 
 * AREAS A, B, AND C                                                        * 
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      * 
  ************************************************************************** 
 
   FILE NAME: SSC.DAT                                            
   TIME/DATE OF STUDY: 10:21 12/30/2014 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 
  



 +--------------------------------------------------------------------------+ 
 | AREA "A"                                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    94.00 
   ELEVATION DATA: UPSTREAM(FEET) =    259.50  DOWNSTREAM(FEET) =    259.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.333 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.651 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.03      0.20     0.100    75    5.33 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.13 
   TOTAL AREA(ACRES) =      0.03   PEAK FLOW RATE(CFS) =      0.13 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   258.00  DOWNSTREAM(FEET) =   256.70 
   FLOW LENGTH(FEET) =   131.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN   8.0 INCH PIPE IS   1.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.57 
   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.13 
   PIPE TRAVEL TIME(MIN.) =   0.85    Tc(MIN.) =    6.18 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     225.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.18 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.278 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.09      0.20     0.100    75 
   COMMERCIAL                 D        0.30      0.20     0.100    75 
   PUBLIC PARK                D        0.07      0.20     0.850    75 
   COMMERCIAL                 D        0.12      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 



   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.191 
   SUBAREA AREA(ACRES) =    0.58      SUBAREA RUNOFF(CFS) =    2.21 
   EFFECTIVE AREA(ACRES) =      0.61   AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.19 
   TOTAL AREA(ACRES) =        0.6       PEAK FLOW RATE(CFS) =       2.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   256.70  DOWNSTREAM(FEET) =   256.00 
   FLOW LENGTH(FEET) =    60.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.14 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.33 
   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    6.35 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     285.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.35 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.215 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.23      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.23      SUBAREA RUNOFF(CFS) =    0.87 
   EFFECTIVE AREA(ACRES) =      0.84   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.16 
   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       3.16 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   256.00  DOWNSTREAM(FEET) =   255.25 
   FLOW LENGTH(FEET) =    84.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.90 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.16 
   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    6.63 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     369.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 



   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.63 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.111 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.40      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    1.47 
   EFFECTIVE AREA(ACRES) =      1.24   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.14 
   TOTAL AREA(ACRES) =        1.2       PEAK FLOW RATE(CFS) =       4.56 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    105.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   255.25  DOWNSTREAM(FEET) =   254.30 
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.62 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.56 
   PIPE TRAVEL TIME(MIN.) =   0.28    Tc(MIN.) =    6.91 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     464.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.91 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.016 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.29      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.29      SUBAREA RUNOFF(CFS) =    1.04 
   EFFECTIVE AREA(ACRES) =      1.53   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.13 
   TOTAL AREA(ACRES) =        1.5       PEAK FLOW RATE(CFS) =       5.49 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    106.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   254.30  DOWNSTREAM(FEET) =   248.00 
   FLOW LENGTH(FEET) =   207.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.8 INCHES 



   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.90 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.49 
   PIPE TRAVEL TIME(MIN.) =   0.39    Tc(MIN.) =    7.30 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     671.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   237.00 
   ELEVATION DATA: UPSTREAM(FEET) =    277.00  DOWNSTREAM(FEET) =    269.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.335 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.650 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.52      0.20     0.100    75    5.33 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      2.17 
   TOTAL AREA(ACRES) =      0.52   PEAK FLOW RATE(CFS) =      2.17 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   263.00  DOWNSTREAM(FEET) =   257.00 
   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.47 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.17 
   PIPE TRAVEL TIME(MIN.) =   0.38    Tc(MIN.) =    5.71 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     407.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.71 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.473 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.81      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.81      SUBAREA RUNOFF(CFS) =    3.25 
   EFFECTIVE AREA(ACRES) =      1.33   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        1.3       PEAK FLOW RATE(CFS) =       5.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    202.00 TO NODE    106.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   257.00  DOWNSTREAM(FEET) =   248.00 
   FLOW LENGTH(FEET) =   147.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   5.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.35 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.33 
   PIPE TRAVEL TIME(MIN.) =   0.22    Tc(MIN.) =    5.93 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    106.00 =     554.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        5.33    5.93    4.380  0.20( 0.02) 0.10       1.3     200.00 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    106.00 =     554.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        5.49    7.30    3.894  0.20( 0.03) 0.13       1.5     100.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     671.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       10.35    5.93    4.380  0.20( 0.02) 0.12       2.6     200.00 
       2       10.23    7.30    3.894  0.20( 0.02) 0.12       2.9     100.00 
     TOTAL AREA(ACRES) =         2.9 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       10.35  Tc(MIN.) =    5.930 
   EFFECTIVE AREA(ACRES) =      2.57  AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.12 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     671.00 FEET. 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.93 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.380 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.52      0.20     0.100    75 
   COMMERCIAL                 D        0.21      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.73      SUBAREA RUNOFF(CFS) =    2.86 
   EFFECTIVE AREA(ACRES) =      3.30   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.11 
   TOTAL AREA(ACRES) =        3.6       PEAK FLOW RATE(CFS) =      12.95 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    107.10 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   248.00  DOWNSTREAM(FEET) =   247.50 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS  14.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.81 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      12.95 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.98 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.10 =     699.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | ON-SITE DETENTION SYSTEM                                                 | 
 | PEAK FLOW REDUCTION FROM Q25=12.95 CFS TO Q25= 2.39 CFS                  | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.10 TO NODE    107.20 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN.) =    5.89   RAINFALL INTENSITY(INCH/HR) =  4.40 
   EFFECTIVE AREA(ACRES) =     0.61 
   TOTAL AREA(ACRES) =     3.60        PEAK FLOW RATE(CFS) =      2.39 
   AREA-AVERAGED Fm(INCH/HR) =   0.02  AREA-AVERAGED Fp(INCH/HR) =   0.20 
   AREA-AVERAGED Ap =  0.10 
   NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL 
          CONFLUENCE ANALYSES. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.20 TO NODE    108.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 



   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   242.00  DOWNSTREAM(FEET) =   229.00 
   FLOW LENGTH(FEET) =   128.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.25 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.39 
   PIPE TRAVEL TIME(MIN.) =   0.19    Tc(MIN.) =    6.08 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     827.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    108.00 TO NODE    108.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 +--------------------------------------------------------------------------+ 
 | AREA "B"                                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   121.00 
   ELEVATION DATA: UPSTREAM(FEET) =    250.00  DOWNSTREAM(FEET) =    248.75 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.001 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.987 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   SCHOOL                     D        0.22      0.20     0.600    75    7.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.77 
   TOTAL AREA(ACRES) =      0.22   PEAK FLOW RATE(CFS) =      0.77 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   247.00  DOWNSTREAM(FEET) =   245.50 
   FLOW LENGTH(FEET) =   152.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN   8.0 INCH PIPE IS   4.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.37 
   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.77 
   PIPE TRAVEL TIME(MIN.) =   0.58    Tc(MIN.) =    7.58 



   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     273.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.58 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.811 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   SCHOOL                     D        0.14      0.20     0.600    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.14      SUBAREA RUNOFF(CFS) =    0.47 
   EFFECTIVE AREA(ACRES) =      0.36   AREA-AVERAGED Fm(INCH/HR) =  0.12 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.20 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    303.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   245.50  DOWNSTREAM(FEET) =   243.90 
   FLOW LENGTH(FEET) =   159.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  10.0 INCH PIPE IS   4.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.91 
   GIVEN PIPE DIAMETER(INCH) =  10.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.20 
   PIPE TRAVEL TIME(MIN.) =   0.54    Tc(MIN.) =    8.12 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     432.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.12 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.666 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.11      0.20     0.100    75 
   COMMERCIAL                 D        0.12      0.20     0.100    75 
   COMMERCIAL                 D        0.11      0.20     0.100    75 
   SCHOOL                     D        0.11      0.20     0.600    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.222 
   SUBAREA AREA(ACRES) =    0.45      SUBAREA RUNOFF(CFS) =    1.47 
   EFFECTIVE AREA(ACRES) =      0.81   AREA-AVERAGED Fm(INCH/HR) =  0.08 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.39 
   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       2.62 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    303.00 TO NODE    304.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   243.90  DOWNSTREAM(FEET) =   243.00 
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.83 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.62 
   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    8.39 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    304.00 =     527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    304.00 TO NODE    304.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.39 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.598 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   SCHOOL                     D        0.09      0.20     0.600    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.28 
   EFFECTIVE AREA(ACRES) =      0.90   AREA-AVERAGED Fm(INCH/HR) =  0.08 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =        0.9       PEAK FLOW RATE(CFS) =       2.85 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    304.00 TO NODE    305.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   243.00  DOWNSTREAM(FEET) =   242.00 
   FLOW LENGTH(FEET) =    73.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.85 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.85 
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    8.57 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    305.00 =     600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    305.00 TO NODE    305.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.57 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  3.556 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 



   SCHOOL                     D        0.09      0.20     0.600    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.28 
   EFFECTIVE AREA(ACRES) =      0.99   AREA-AVERAGED Fm(INCH/HR) =  0.09 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.43 
   TOTAL AREA(ACRES) =        1.0       PEAK FLOW RATE(CFS) =       3.09 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    305.00 TO NODE    108.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   242.00  DOWNSTREAM(FEET) =   229.00 
   FLOW LENGTH(FEET) =    86.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.83 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.09 
   PIPE TRAVEL TIME(MIN.) =   0.09    Tc(MIN.) =    8.65 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    108.00 =     686.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    108.00 TO NODE    108.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.09    8.65    3.536  0.20( 0.09) 0.43       1.0     300.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    108.00 =     686.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.39    6.08    4.318  0.20( 0.02) 0.10       0.6     100.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     827.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        5.05    6.08    4.318  0.20( 0.05) 0.27       1.3     100.00 
       2        5.05    8.65    3.536  0.20( 0.06) 0.30       1.6     300.00 
     TOTAL AREA(ACRES) =         4.6 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        5.05  Tc(MIN.) =    6.080 
   EFFECTIVE AREA(ACRES) =      1.31  AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.30 
   TOTAL AREA(ACRES) =        4.6 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     827.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    108.00 TO NODE    109.00 IS CODE =  41 



 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   229.00  DOWNSTREAM(FEET) =   221.00 
   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.6 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.37 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.05 
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    6.11 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    109.00 =     863.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.11 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.305 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.13      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.13      SUBAREA RUNOFF(CFS) =    0.50 
   EFFECTIVE AREA(ACRES) =      1.44   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.26 
   TOTAL AREA(ACRES) =        4.7       PEAK FLOW RATE(CFS) =       5.50 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    109.00 TO NODE    110.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   221.00  DOWNSTREAM(FEET) =   210.00 
   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.13 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.50 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    6.15 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     910.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 +--------------------------------------------------------------------------+ 
 | AREA "C"                                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 



 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   160.00 
   ELEVATION DATA: UPSTREAM(FEET) =    262.00  DOWNSTREAM(FEET) =    248.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.987 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.356 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                D        0.09      0.20     0.850    75    5.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA RUNOFF(CFS) =      0.34 
   TOTAL AREA(ACRES) =      0.09   PEAK FLOW RATE(CFS) =      0.34 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    248.00  DOWNSTREAM(FEET) =    217.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   270.00   CHANNEL SLOPE =  0.1148 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.120 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                D        0.20      0.20     0.850    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.69 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.28 
   AVERAGE FLOW DEPTH(FEET) =   0.22   TRAVEL TIME(MIN.) =   0.62 
   Tc(MIN.) =    6.61 
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.71 
   EFFECTIVE AREA(ACRES) =      0.29     AREA-AVERAGED Fm(INCH/HR) =   0.17 
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   0.85 
   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.03 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.25   FLOW VELOCITY(FEET/SEC.) =   7.95 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    402.00 =     430.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    402.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 



   MAINLINE Tc(MIN.) =    6.61 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.120 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.20      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    0.74 
   EFFECTIVE AREA(ACRES) =      0.49   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =        0.5       PEAK FLOW RATE(CFS) =       1.77 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    110.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   217.00  DOWNSTREAM(FEET) =   210.00 
   FLOW LENGTH(FEET) =    22.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  15.46 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.77 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.63 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    110.00 =     452.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.77    6.63    4.112  0.20( 0.11) 0.54       0.5     400.00 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    110.00 =     452.00 FEET. 
 
   ** MEMORY BANK #  3 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        5.50    6.15    4.289  0.20( 0.05) 0.26       1.4     100.00 
       2        5.40    8.73    3.519  0.20( 0.06) 0.29       1.7     300.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     910.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.21    6.15    4.289  0.20( 0.07) 0.33       1.9     100.00 
       2        7.25    6.63    4.112  0.20( 0.07) 0.33       2.0     400.00 
       3        6.91    8.73    3.519  0.20( 0.07) 0.34       2.2     300.00 
     TOTAL AREA(ACRES) =         5.2 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        7.25  Tc(MIN.) =    6.629 



   EFFECTIVE AREA(ACRES) =      1.98  AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =        5.2 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     910.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   210.00  DOWNSTREAM(FEET) =   209.75 
   FLOW LENGTH(FEET) =     4.50   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.77 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.25 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    6.64 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    111.00 =     914.50 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        5.2  TC(MIN.) =      6.64 
   EFFECTIVE AREA(ACRES) =      1.98  AREA-AVERAGED Fm(INCH/HR)=  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.334 
   PEAK FLOW RATE(CFS)   =       7.25 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.21    6.16    4.287  0.20( 0.07) 0.33       1.9     100.00 
       2        7.25    6.64    4.110  0.20( 0.07) 0.33       2.0     400.00 
       3        6.91    8.74    3.518  0.20( 0.07) 0.34       2.2     300.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
   



 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * PROPOSED CONDITION - AREA "D" AND "E"                                    * 
 * 25-YEAR FREQUENCY STORM                                                  * 
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      * 
  ************************************************************************** 
 
   FILE NAME: SSC-D-E.DAT                                        
   TIME/DATE OF STUDY: 16:39 12/29/2014 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =   25.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 +--------------------------------------------------------------------------+ 
 | AREA D                                                                   | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   225.00 
   ELEVATION DATA: UPSTREAM(FEET) =    270.00  DOWNSTREAM(FEET) =    229.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.440 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.180 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.06      0.20     1.000    91    6.44 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      0.21 
   TOTAL AREA(ACRES) =      0.06   PEAK FLOW RATE(CFS) =      0.21 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    600.00 TO NODE    601.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   175.00 
   ELEVATION DATA: UPSTREAM(FEET) =    250.00  DOWNSTREAM(FEET) =    192.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.168 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.735 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.24      0.20     1.000    91    5.17 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      0.98 
   TOTAL AREA(ACRES) =      0.24   PEAK FLOW RATE(CFS) =      0.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    700.00 TO NODE    701.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    54.00 
   ELEVATION DATA: UPSTREAM(FEET) =    250.00  DOWNSTREAM(FEET) =    224.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.34      0.20     1.000    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      1.41 
   TOTAL AREA(ACRES) =      0.34   PEAK FLOW RATE(CFS) =      1.41 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    800.00 TO NODE    801.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    42.00 
   ELEVATION DATA: UPSTREAM(FEET) =    249.00  DOWNSTREAM(FEET) =    227.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.18      0.20     1.000    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      0.75 
   TOTAL AREA(ACRES) =      0.18   PEAK FLOW RATE(CFS) =      0.75 
 
 +--------------------------------------------------------------------------+ 
 | AREA E                                                                   | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    900.00 TO NODE    901.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    71.50 
   ELEVATION DATA: UPSTREAM(FEET) =    275.50  DOWNSTREAM(FEET) =    275.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.824 
   SUBAREA Tc AND LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.07      0.20     0.100    75    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.30 
   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.30 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    901.00 TO NODE    902.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) =  275.00  DOWNSTREAM ELEVATION(FEET) =  260.00 
   STREET LENGTH(FEET) =   415.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 30.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00 



   INSIDE STREET CROSSFALL(DECIMAL) =  0.018 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.49 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.20 
     HALFSTREET FLOOD WIDTH(FEET) =    2.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.13 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.82 
   STREET FLOW TRAVEL TIME(MIN.) =   1.68   Tc(MIN.) =    6.68 
   *  25 YEAR RAINFALL INTENSITY(INCH/HR) =  4.096 
   SUBAREA LOSS RATE DATA(AMC  II): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.10      0.20     0.100    75 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.10      SUBAREA RUNOFF(CFS) =    0.37 
   EFFECTIVE AREA(ACRES) =      0.17    AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       0.62 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00 
   FLOW VELOCITY(FEET/SEC.) =  4.13   DEPTH*VELOCITY(FT*FT/SEC.) =   0.82 
   LONGEST FLOWPATH FROM NODE    900.00 TO NODE    902.00 =     486.50 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      6.68 
   EFFECTIVE AREA(ACRES) =      0.17  AREA-AVERAGED Fm(INCH/HR)=  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =       0.62 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                     Adams-Streeter Civil Engineers, Inc.                     
                              15 Corporate Park                               
                               Irvine, CA 92606                               
                                 949-474-2330                                 
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100-YEAR STORM FREQUENCY                                                 * 
 * EXISTING CONDITION                                                       * 
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      * 
  ************************************************************************** 
 
   FILE NAME: CHURCHEX.DAT                                       
   TIME/DATE OF STUDY: 10:48 12/30/2014 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    78.00 
   ELEVATION DATA: UPSTREAM(FEET) =    274.60  DOWNSTREAM(FEET) =    274.20 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.757 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.207 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 



   SCHOOL                     D        0.20      0.20     0.600    91    6.76 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.92 
   TOTAL AREA(ACRES) =      0.20   PEAK FLOW RATE(CFS) =      0.92 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   272.20  DOWNSTREAM(FEET) =   264.50 
   FLOW LENGTH(FEET) =   126.00   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.83 
   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW 
    AT DEPTH = 0.82 * DIAMETER) 
   GIVEN PIPE DIAMETER(INCH) =   4.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.92 
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    7.12 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     204.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.12 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.054 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   "5-7 DWELLINGS/ACRE"       D        0.27      0.20     0.500    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500 
   SUBAREA AREA(ACRES) =    0.27      SUBAREA RUNOFF(CFS) =    1.20 
   EFFECTIVE AREA(ACRES) =      0.47   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =        0.5       PEAK FLOW RATE(CFS) =       2.09 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    264.50  DOWNSTREAM(FEET) =    237.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   115.80   CHANNEL SLOPE =  0.2375 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   1.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.997 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.12      0.20     0.900    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       2.35 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  13.54 
   AVERAGE FLOW DEPTH(FEET) =   0.42   TRAVEL TIME(MIN.) =   0.14 



   Tc(MIN.) =    7.26 
   SUBAREA AREA(ACRES) =     0.12       SUBAREA RUNOFF(CFS) =    0.52 
   EFFECTIVE AREA(ACRES) =      0.59     AREA-AVERAGED Fm(INCH/HR) =   0.12 
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   0.62 
   TOTAL AREA(ACRES) =        0.6         PEAK FLOW RATE(CFS) =       2.59 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.43   FLOW VELOCITY(FEET/SEC.) =  13.87 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     319.80 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    237.00  DOWNSTREAM(FEET) =    227.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    34.00   CHANNEL SLOPE =  0.2794 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   1.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   CHANNEL FLOW THRU SUBAREA(CFS) =       2.59 
   FLOW VELOCITY(FEET/SEC.) =  14.50   FLOW DEPTH(FEET) =   0.42 
   TRAVEL TIME(MIN.) =   0.04   Tc(MIN.) =    7.30 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     353.80 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    31.50 
   ELEVATION DATA: UPSTREAM(FEET) =    265.30  DOWNSTREAM(FEET) =    265.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 D        0.07      0.20     0.200    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.39 
   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.39 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    111.00 TO NODE    112.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   263.00  DOWNSTREAM(FEET) =   262.50 
   FLOW LENGTH(FEET) =    24.90   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.34 
   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW 



    AT DEPTH = 0.82 * DIAMETER) 
   GIVEN PIPE DIAMETER(INCH) =   4.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.39 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.12 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =      56.40 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    104.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   102.10 
   ELEVATION DATA: UPSTREAM(FEET) =    262.50  DOWNSTREAM(FEET) =    227.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.11      0.20     0.900    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.11   INITIAL SUBAREA RUNOFF(CFS) =    0.59 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.12 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.101 
   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.59 
   EFFECTIVE AREA(ACRES) =      0.18   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.63 
   TOTAL AREA(ACRES) =        0.2       PEAK FLOW RATE(CFS) =       0.97 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        0.97    5.12    6.101  0.20( 0.13) 0.63       0.2     110.00 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    104.00 =      56.40 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.59    7.30    4.982  0.20( 0.12) 0.62       0.6     100.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     353.80 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.20    5.12    6.101  0.20( 0.12) 0.62       0.6     110.00 
       2        3.37    7.30    4.982  0.20( 0.12) 0.62       0.8     100.00 
     TOTAL AREA(ACRES) =         0.8 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        3.37  Tc(MIN.) =    7.299 
   EFFECTIVE AREA(ACRES) =      0.77  AREA-AVERAGED Fm(INCH/HR) =  0.12 



   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.62 
   TOTAL AREA(ACRES) =        0.8 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     353.80 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    121.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    33.70 
   ELEVATION DATA: UPSTREAM(FEET) =    265.30  DOWNSTREAM(FEET) =    264.60 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   APARTMENTS                 D        0.06      0.20     0.200    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.200 
   SUBAREA RUNOFF(CFS) =      0.33 
   TOTAL AREA(ACRES) =      0.06   PEAK FLOW RATE(CFS) =      0.33 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    121.00 TO NODE    122.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   171.20 
   ELEVATION DATA: UPSTREAM(FEET) =    264.60  DOWNSTREAM(FEET) =    190.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.39      0.20     0.900    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.39   INITIAL SUBAREA RUNOFF(CFS) =    2.11 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA AREA(ACRES) =    0.39      SUBAREA RUNOFF(CFS) =    2.11 
   EFFECTIVE AREA(ACRES) =      0.45   AREA-AVERAGED Fm(INCH/HR) =  0.16 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.81 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       2.44 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    130.00 TO NODE    131.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    68.00 
   ELEVATION DATA: UPSTREAM(FEET) =    274.30  DOWNSTREAM(FEET) =    264.50 
 



   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "8-10 DWELLINGS/ACRE"      D        0.09      0.20     0.400    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.400 
   SUBAREA RUNOFF(CFS) =      0.49 
   TOTAL AREA(ACRES) =      0.09   PEAK FLOW RATE(CFS) =      0.49 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    131.00 TO NODE    132.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   262.50  DOWNSTREAM(FEET) =   254.50 
   FLOW LENGTH(FEET) =    58.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   6.0 INCH PIPE IS   2.0 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.37 
   GIVEN PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.49 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    5.12 
   LONGEST FLOWPATH FROM NODE    130.00 TO NODE    132.00 =     126.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    132.00 TO NODE    132.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.12 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.107 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.09      0.20     0.900    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.48 
   EFFECTIVE AREA(ACRES) =      0.18   AREA-AVERAGED Fm(INCH/HR) =  0.13 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.65 
   TOTAL AREA(ACRES) =        0.2       PEAK FLOW RATE(CFS) =       0.97 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    132.00 TO NODE    133.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    97.00 
   ELEVATION DATA: UPSTREAM(FEET) =    254.50  DOWNSTREAM(FEET) =    225.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 



   ".4 DWELLING/ACRE"         D        0.18      0.20     0.900    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.18   INITIAL SUBAREA RUNOFF(CFS) =    0.97 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.12 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.107 
   SUBAREA AREA(ACRES) =    0.18      SUBAREA RUNOFF(CFS) =    0.96 
   EFFECTIVE AREA(ACRES) =      0.36   AREA-AVERAGED Fm(INCH/HR) =  0.16 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.78 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.93 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    140.00 TO NODE    141.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    67.00 
   ELEVATION DATA: UPSTREAM(FEET) =    265.50  DOWNSTREAM(FEET) =    264.70 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.070 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.138 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "5-7 DWELLINGS/ACRE"       D        0.09      0.20     0.500    91    5.07 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.500 
   SUBAREA RUNOFF(CFS) =      0.49 
   TOTAL AREA(ACRES) =      0.09   PEAK FLOW RATE(CFS) =      0.49 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    141.00 TO NODE    142.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   262.70  DOWNSTREAM(FEET) =   254.50 
   FLOW LENGTH(FEET) =    88.50   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   6.0 INCH PIPE IS   2.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.27 
   GIVEN PIPE DIAMETER(INCH) =   6.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.49 
   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    5.27 
   LONGEST FLOWPATH FROM NODE    140.00 TO NODE    142.00 =     155.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    142.00 TO NODE    143.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    88.50 
   ELEVATION DATA: UPSTREAM(FEET) =    254.50  DOWNSTREAM(FEET) =    235.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 



    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.17      0.20     0.900    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.17   INITIAL SUBAREA RUNOFF(CFS) =    0.92 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.27 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.002 
   SUBAREA AREA(ACRES) =    0.17      SUBAREA RUNOFF(CFS) =    0.89 
   EFFECTIVE AREA(ACRES) =      0.26   AREA-AVERAGED Fm(INCH/HR) =  0.15 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.76 
   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       1.37 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   132.00 
   ELEVATION DATA: UPSTREAM(FEET) =    265.00  DOWNSTREAM(FEET) =    235.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.21      0.20     0.900    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA RUNOFF(CFS) =      1.14 
   TOTAL AREA(ACRES) =      0.21   PEAK FLOW RATE(CFS) =      1.14 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    210.00 TO NODE    211.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    87.50 
   ELEVATION DATA: UPSTREAM(FEET) =    251.00  DOWNSTREAM(FEET) =    216.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.32      0.20     0.900    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA RUNOFF(CFS) =      1.73 
   TOTAL AREA(ACRES) =      0.32   PEAK FLOW RATE(CFS) =      1.73 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 



   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   172.00 
   ELEVATION DATA: UPSTREAM(FEET) =    265.80  DOWNSTREAM(FEET) =    251.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   CONDOMINIUMS               D        0.19      0.20     0.350    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.350 
   SUBAREA RUNOFF(CFS) =      1.05 
   TOTAL AREA(ACRES) =      0.19   PEAK FLOW RATE(CFS) =      1.05 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    301.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.11      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.61 
   EFFECTIVE AREA(ACRES) =      0.30   AREA-AVERAGED Fm(INCH/HR) =  0.05 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.26 
   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       1.66 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   249.00  DOWNSTREAM(FEET) =   247.00 
   FLOW LENGTH(FEET) =   101.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.51 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.66 
   PIPE TRAVEL TIME(MIN.) =   0.31    Tc(MIN.) =    5.31 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     273.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.31 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.981 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.12      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 



   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.12      SUBAREA RUNOFF(CFS) =    0.64 
   EFFECTIVE AREA(ACRES) =      0.42   AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.21 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       2.24 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    303.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   247.00  DOWNSTREAM(FEET) =   245.00 
   FLOW LENGTH(FEET) =   101.50   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.96 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.24 
   PIPE TRAVEL TIME(MIN.) =   0.28    Tc(MIN.) =    5.59 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     374.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    310.00 TO NODE    311.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   141.00 
   ELEVATION DATA: UPSTREAM(FEET) =    252.50  DOWNSTREAM(FEET) =    249.80 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.489 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.909 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   "1 DWELLING/ACRE"          D        0.23      0.20     0.800    91    7.49 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.800 
   SUBAREA RUNOFF(CFS) =      0.98 
   TOTAL AREA(ACRES) =      0.23   PEAK FLOW RATE(CFS) =      0.98 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    311.00 TO NODE    311.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.49 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.909 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.11      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.11      SUBAREA RUNOFF(CFS) =    0.48 



   EFFECTIVE AREA(ACRES) =      0.34   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.57 
   TOTAL AREA(ACRES) =        0.3       PEAK FLOW RATE(CFS) =       1.47 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    311.00 TO NODE    303.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   247.80  DOWNSTREAM(FEET) =   245.00 
   FLOW LENGTH(FEET) =    26.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN   8.0 INCH PIPE IS   3.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.11 
   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.47 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    7.53 
   LONGEST FLOWPATH FROM NODE    310.00 TO NODE    303.00 =     167.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        1.47    7.53    4.893  0.20( 0.11) 0.57       0.3     310.00 
   LONGEST FLOWPATH FROM NODE    310.00 TO NODE    303.00 =     167.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.24    5.59    5.805  0.20( 0.04) 0.21       0.4     300.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     374.50 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.54    5.59    5.805  0.20( 0.07) 0.35       0.7     300.00 
       2        3.36    7.53    4.893  0.20( 0.07) 0.37       0.8     310.00 
     TOTAL AREA(ACRES) =         0.8 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        3.54  Tc(MIN.) =    5.589 
   EFFECTIVE AREA(ACRES) =      0.67  AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.37 
   TOTAL AREA(ACRES) =        0.8 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     374.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    403.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   245.00  DOWNSTREAM(FEET) =   225.70 
   FLOW LENGTH(FEET) =    81.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.74 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.54 



   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    5.67 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    403.00 =     455.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    403.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.67 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.757 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.05      0.20     0.900    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   SUBAREA AREA(ACRES) =    0.05      SUBAREA RUNOFF(CFS) =    0.25 
   EFFECTIVE AREA(ACRES) =      0.72   AREA-AVERAGED Fm(INCH/HR) =  0.08 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.39 
   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       3.69 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    403.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    62.00 
   ELEVATION DATA: UPSTREAM(FEET) =    275.20  DOWNSTREAM(FEET) =    273.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.10      0.20     0.100    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.56 
   TOTAL AREA(ACRES) =      0.10   PEAK FLOW RATE(CFS) =      0.56 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  82 
 ---------------------------------------------------------------------------- 
   >>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<< 
   >>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   509.00 
   ELEVATION DATA: UPSTREAM(FEET) =    273.00  DOWNSTREAM(FEET) =    250.50 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.862 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.161 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        2.03      0.20     0.100    91    6.86 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    2.03   INITIAL SUBAREA RUNOFF(CFS) =    9.39 
 
   ** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc: 
   MAINLINE Tc(MIN.) =    5.00 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA AREA(ACRES) =    2.03      SUBAREA RUNOFF(CFS) =   11.27 
   EFFECTIVE AREA(ACRES) =      2.13   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        2.1       PEAK FLOW RATE(CFS) =      11.82 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    403.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   243.60  DOWNSTREAM(FEET) =   225.70 
   FLOW LENGTH(FEET) =   123.30   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.1 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.59 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      11.82 
   PIPE TRAVEL TIME(MIN.) =   0.11    Tc(MIN.) =    5.11 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =     185.30 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    403.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       11.82    5.11    6.110  0.20( 0.02) 0.10       2.1     400.00 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    403.00 =     185.30 FEET. 
 
   ** MEMORY BANK #  3 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        3.69    5.67    5.757  0.20( 0.08) 0.39       0.7     300.00 
       2        3.49    7.61    4.862  0.20( 0.08) 0.41       0.8     310.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    403.00 =     455.50 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       15.36    5.11    6.110  0.20( 0.03) 0.17       2.8     400.00 
       2       14.83    5.67    5.757  0.20( 0.03) 0.17       2.9     300.00 
       3       12.89    7.61    4.862  0.20( 0.04) 0.18       2.9     310.00 
     TOTAL AREA(ACRES) =         2.9 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       15.36  Tc(MIN.) =    5.111 
   EFFECTIVE AREA(ACRES) =      2.78  AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.17 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    403.00 =     455.50 FEET. 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    403.00 TO NODE    404.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   225.70  DOWNSTREAM(FEET) =   209.30 
   FLOW LENGTH(FEET) =    79.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  22.35 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      15.36 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    5.17 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    404.00 =     534.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    404.00 TO NODE    502.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   211.00  DOWNSTREAM(FEET) =   210.50 
   FLOW LENGTH(FEET) =    10.00   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  10.96 
   (PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW 
    AT DEPTH = 0.82 * DIAMETER) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      15.36 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    5.18 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    502.00 =     544.50 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE      0.00 TO NODE      0.00 IS CODE =  12 
 ---------------------------------------------------------------------------- 
   >>>>>CLEAR MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    502.00 TO NODE    502.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   143.00 
   ELEVATION DATA: UPSTREAM(FEET) =    263.50  DOWNSTREAM(FEET) =    252.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.869 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.644 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.07      0.20     0.900    91    5.87 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 



   SUBAREA RUNOFF(CFS) =      0.34 
   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.34 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    501.00 TO NODE    502.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    252.00  DOWNSTREAM(FEET) =    210.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   336.00   CHANNEL SLOPE =  0.1235 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.284 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   RESIDENTIAL 
   ".4 DWELLING/ACRE"         D        0.24      0.20     0.900    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.900 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.90 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.82 
   AVERAGE FLOW DEPTH(FEET) =   0.24   TRAVEL TIME(MIN.) =   0.72 
   Tc(MIN.) =    6.59 
   SUBAREA AREA(ACRES) =     0.24       SUBAREA RUNOFF(CFS) =    1.10 
   EFFECTIVE AREA(ACRES) =      0.31     AREA-AVERAGED Fm(INCH/HR) =   0.18 
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   0.90 
   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.42 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.29   FLOW VELOCITY(FEET/SEC.) =   8.76 
   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    502.00 =     479.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    502.00 TO NODE    502.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.59 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.284 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.20      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    0.95 
   EFFECTIVE AREA(ACRES) =      0.51   AREA-AVERAGED Fm(INCH/HR) =  0.12 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.59 
   TOTAL AREA(ACRES) =        0.5       PEAK FLOW RATE(CFS) =       2.37 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    502.00 TO NODE    502.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.37    6.59    5.284  0.20( 0.12) 0.59       0.5     500.00 
   LONGEST FLOWPATH FROM NODE    500.00 TO NODE    502.00 =     479.00 FEET. 



 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       15.36    5.18    6.060  0.20( 0.03) 0.17       2.8     400.00 
       2       14.83    5.74    5.714  0.20( 0.03) 0.17       2.9     300.00 
       3       12.89    7.69    4.835  0.20( 0.04) 0.18       2.9     310.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    502.00 =     544.50 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       17.51    5.18    6.060  0.20( 0.04) 0.22       3.2     400.00 
       2       17.07    5.74    5.714  0.20( 0.05) 0.23       3.3     300.00 
       3       16.36    6.59    5.284  0.20( 0.05) 0.24       3.4     500.00 
       4       15.05    7.69    4.835  0.20( 0.05) 0.24       3.4     310.00 
     TOTAL AREA(ACRES) =         3.4 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       17.51  Tc(MIN.) =    5.185 
   EFFECTIVE AREA(ACRES) =      3.18  AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.23 
   TOTAL AREA(ACRES) =        3.4 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    502.00 =     544.50 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        3.4  TC(MIN.) =      5.18 
   EFFECTIVE AREA(ACRES) =      3.18  AREA-AVERAGED Fm(INCH/HR)=  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.220 
   PEAK FLOW RATE(CFS)   =      17.51 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       17.51    5.18    6.060  0.20( 0.04) 0.22       3.2     400.00 
       2       17.07    5.74    5.714  0.20( 0.05) 0.23       3.3     300.00 
       3       16.36    6.59    5.284  0.20( 0.05) 0.24       3.4     500.00 
       4       15.05    7.69    4.835  0.20( 0.05) 0.24       3.4     310.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
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 ____________________________________________________________________________
 ****************************************************************************
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
          (c) Copyright 1983-2008 Advanced Engineering Software (aes)
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204

                            Analysis prepared by:

                     Adams-Streeter Civil Engineers, Inc.                    
                              15 Corporate Park                              
                               Irvine, CA 92606                              
                                 949-474-2330                                

  ************************** DESCRIPTION OF STUDY **************************
 * AREA "E" - EXISTING CONDITION                                            *
 * 100-YEAR FREQUENCY                                                       *
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      *
  **************************************************************************

   FILE NAME: EXIST-E.DAT                                       
   TIME/DATE OF STUDY: 09:46 02/29/2012
 ============================================================================
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
 ============================================================================
                     --*TIME-OF-CONCENTRATION MODEL*--

   USER SPECIFIED STORM EVENT(YEAR) =  100.00
   SPECIFIED MINIMUM PIPE SIZE(INCH) =  12.00
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
   *DATA BANK RAINFALL USED*
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

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

   GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
     1. Relative Flow-Depth =  0.50 FEET
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
     2. (Depth)*(Velocity) Constraint =  1.0 (FT*FT/S)
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

 ****************************************************************************
   FLOW PROCESS FROM NODE    600.00 TO NODE    601.00 IS CODE =  21
 ----------------------------------------------------------------------------
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
 ============================================================================
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   131.00
   ELEVATION DATA: UPSTREAM(FEET) =    274.40  DOWNSTREAM(FEET) =    274.00

   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.805
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.186
   SUBAREA Tc AND LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.)
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   COMMERCIAL                 D        0.15      0.20     0.100    91    6.80
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100
   SUBAREA RUNOFF(CFS) =      0.70
   TOTAL AREA(ACRES) =      0.15   PEAK FLOW RATE(CFS) =      0.70

 ****************************************************************************
   FLOW PROCESS FROM NODE    601.00 TO NODE    602.00 IS CODE =  62
 ----------------------------------------------------------------------------
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<<
 ============================================================================
   UPSTREAM ELEVATION(FEET) =  274.00  DOWNSTREAM ELEVATION(FEET) =  260.00
   STREET LENGTH(FEET) =   420.00   CURB HEIGHT(INCHES) =  8.0
   STREET HALFWIDTH(FEET) = 30.00

   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00
   INSIDE STREET CROSSFALL(DECIMAL) =  0.018
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018

   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200

     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.10
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
     STREET FLOW DEPTH(FEET) =  0.23
     HALFSTREET FLOOD WIDTH(FEET) =    3.91
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.34
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.77
   STREET FLOW TRAVEL TIME(MIN.) =   2.10   Tc(MIN.) =    8.90
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.445
   SUBAREA LOSS RATE DATA(AMC III):
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN
   PUBLIC PARK                D        0.21      0.20     0.850    91
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850
   SUBAREA AREA(ACRES) =    0.21      SUBAREA RUNOFF(CFS) =    0.81
   EFFECTIVE AREA(ACRES) =      0.36    AREA-AVERAGED Fm(INCH/HR) =  0.11
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.54
   TOTAL AREA(ACRES) =        0.4        PEAK FLOW RATE(CFS) =       1.41

   END OF SUBAREA STREET FLOW HYDRAULICS:
   DEPTH(FEET) = 0.25   HALFSTREET FLOOD WIDTH(FEET) =   5.03
   FLOW VELOCITY(FEET/SEC.) =  3.35   DEPTH*VELOCITY(FT*FT/SEC.) =   0.84
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =     551.00 FEET.
 ============================================================================
   END OF STUDY SUMMARY:
   TOTAL AREA(ACRES)     =        0.4  TC(MIN.) =      8.90
   EFFECTIVE AREA(ACRES) =      0.36  AREA-AVERAGED Fm(INCH/HR)=  0.11
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.537
   PEAK FLOW RATE(CFS)   =       1.41
 ============================================================================
 ============================================================================
   END OF RATIONAL METHOD ANALYSIS

� 
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 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * DEVELOPED CONDITION - 100-YEAR FREQUENCY                                 * 
 * AREAS A, B, AND C                                                        * 
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      * 
  ************************************************************************** 
 
   FILE NAME: SSC.DAT                                            
   TIME/DATE OF STUDY: 10:27 12/30/2014 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 
  



 +--------------------------------------------------------------------------+ 
 | AREA "A"                                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    101.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    94.00 
   ELEVATION DATA: UPSTREAM(FEET) =    259.50  DOWNSTREAM(FEET) =    259.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.333 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.963 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.03      0.20     0.100    91    5.33 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.16 
   TOTAL AREA(ACRES) =      0.03   PEAK FLOW RATE(CFS) =      0.16 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   258.00  DOWNSTREAM(FEET) =   256.70 
   FLOW LENGTH(FEET) =   131.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN   8.0 INCH PIPE IS   1.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.84 
   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.16 
   PIPE TRAVEL TIME(MIN.) =   0.77    Tc(MIN.) =    6.10 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     225.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    102.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.10 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.521 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.09      0.20     0.100    91 
   COMMERCIAL                 D        0.30      0.20     0.100    91 
   PUBLIC PARK                D        0.07      0.20     0.850    91 
   COMMERCIAL                 D        0.12      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 



   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.191 
   SUBAREA AREA(ACRES) =    0.58      SUBAREA RUNOFF(CFS) =    2.86 
   EFFECTIVE AREA(ACRES) =      0.61   AREA-AVERAGED Fm(INCH/HR) =  0.04 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.19 
   TOTAL AREA(ACRES) =        0.6       PEAK FLOW RATE(CFS) =       3.01 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   256.70  DOWNSTREAM(FEET) =   256.00 
   FLOW LENGTH(FEET) =    60.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.54 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.01 
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    6.25 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     285.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    103.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.25 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.443 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.23      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.23      SUBAREA RUNOFF(CFS) =    1.12 
   EFFECTIVE AREA(ACRES) =      0.84   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.16 
   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       4.09 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   256.00  DOWNSTREAM(FEET) =   255.25 
   FLOW LENGTH(FEET) =    84.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   8.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.25 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.09 
   PIPE TRAVEL TIME(MIN.) =   0.27    Tc(MIN.) =    6.52 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     369.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    104.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 



   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.52 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.314 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.40      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.40      SUBAREA RUNOFF(CFS) =    1.91 
   EFFECTIVE AREA(ACRES) =      1.24   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.14 
   TOTAL AREA(ACRES) =        1.2       PEAK FLOW RATE(CFS) =       5.90 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    105.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   255.25  DOWNSTREAM(FEET) =   254.30 
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   9.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.00 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       5.90 
   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    6.78 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     464.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    105.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.78 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.195 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.29      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.29      SUBAREA RUNOFF(CFS) =    1.35 
   EFFECTIVE AREA(ACRES) =      1.53   AREA-AVERAGED Fm(INCH/HR) =  0.03 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.13 
   TOTAL AREA(ACRES) =        1.5       PEAK FLOW RATE(CFS) =       7.12 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    106.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   254.30  DOWNSTREAM(FEET) =   248.00 
   FLOW LENGTH(FEET) =   207.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   7.9 INCHES 



   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.53 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       7.12 
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    7.15 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     671.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ============================================================================ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   237.00 
   ELEVATION DATA: UPSTREAM(FEET) =    277.00  DOWNSTREAM(FEET) =    269.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.335 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.962 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.52      0.20     0.100    91    5.33 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      2.78 
   TOTAL AREA(ACRES) =      0.52   PEAK FLOW RATE(CFS) =      2.78 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    201.00 TO NODE    202.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   263.00  DOWNSTREAM(FEET) =   257.00 
   FLOW LENGTH(FEET) =   170.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.5 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.97 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.78 
   PIPE TRAVEL TIME(MIN.) =   0.36    Tc(MIN.) =    5.69 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    202.00 =     407.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    202.00 TO NODE    202.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.69 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.746 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.81      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.81      SUBAREA RUNOFF(CFS) =    4.17 
   EFFECTIVE AREA(ACRES) =      1.33   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        1.3       PEAK FLOW RATE(CFS) =       6.85 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    202.00 TO NODE    106.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   257.00  DOWNSTREAM(FEET) =   248.00 
   FLOW LENGTH(FEET) =   147.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  18.0 INCH PIPE IS   6.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  12.19 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.85 
   PIPE TRAVEL TIME(MIN.) =   0.20    Tc(MIN.) =    5.89 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    106.00 =     554.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.85    5.89    5.632  0.20( 0.02) 0.10       1.3     200.00 
   LONGEST FLOWPATH FROM NODE    200.00 TO NODE    106.00 =     554.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        7.12    7.15    5.042  0.20( 0.03) 0.13       1.5     100.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     671.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1       13.41    5.89    5.632  0.20( 0.02) 0.12       2.6     200.00 
       2       13.25    7.15    5.042  0.20( 0.02) 0.12       2.9     100.00 
     TOTAL AREA(ACRES) =         2.9 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       13.41  Tc(MIN.) =    5.891 
   EFFECTIVE AREA(ACRES) =      2.59  AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.12 
   TOTAL AREA(ACRES) =        2.9 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     671.00 FEET. 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    106.00 TO NODE    106.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    5.89 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.632 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.52      0.20     0.100    91 
   COMMERCIAL                 D        0.21      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.73      SUBAREA RUNOFF(CFS) =    3.69 
   EFFECTIVE AREA(ACRES) =      3.32   AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.11 
   TOTAL AREA(ACRES) =        3.6       PEAK FLOW RATE(CFS) =      16.77 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    107.10 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   248.00  DOWNSTREAM(FEET) =   247.50 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   9.49 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  18.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =      16.77 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    5.94 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    107.10 =     699.00 FEET. 
 
 +--------------------------------------------------------------------------+ 
 | ON-SITE DETENTION SYSTEM                                                 | 
 | PEAK FLOW REDUCTION FROM Q100=16.77 CFS TO Q100=2.89 CFS                 | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.10 TO NODE    107.20 IS CODE =   7 
 ---------------------------------------------------------------------------- 
   >>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<< 
 ============================================================================ 
   USER-SPECIFIED VALUES ARE AS FOLLOWS: 
   TC(MIN.) =    5.89   RAINFALL INTENSITY(INCH/HR) =  5.63 
   EFFECTIVE AREA(ACRES) =     0.57 
   TOTAL AREA(ACRES) =     3.60        PEAK FLOW RATE(CFS) =      2.89 
   AREA-AVERAGED Fm(INCH/HR) =   0.02  AREA-AVERAGED Fp(INCH/HR) =   0.20 
   AREA-AVERAGED Ap =  0.10 
   NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL 
          CONFLUENCE ANALYSES. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    107.20 TO NODE    108.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 



   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   242.00  DOWNSTREAM(FEET) =   229.00 
   FLOW LENGTH(FEET) =   128.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.85 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.89 
   PIPE TRAVEL TIME(MIN.) =   0.18    Tc(MIN.) =    6.07 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     827.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    108.00 TO NODE    108.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<< 
 ============================================================================ 
 
 +--------------------------------------------------------------------------+ 
 | AREA "B"                                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   121.00 
   ELEVATION DATA: UPSTREAM(FEET) =    250.00  DOWNSTREAM(FEET) =    248.75 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    7.001 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.102 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   SCHOOL                     D        0.22      0.20     0.600    91    7.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA RUNOFF(CFS) =      0.99 
   TOTAL AREA(ACRES) =      0.22   PEAK FLOW RATE(CFS) =      0.99 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    301.00 TO NODE    302.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   247.00  DOWNSTREAM(FEET) =   245.50 
   FLOW LENGTH(FEET) =   152.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN   8.0 INCH PIPE IS   4.7 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.65 
   GIVEN PIPE DIAMETER(INCH) =   8.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.99 



   PIPE TRAVEL TIME(MIN.) =   0.55    Tc(MIN.) =    7.55 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    302.00 =     273.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    302.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    7.55 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.887 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   SCHOOL                     D        0.14      0.20     0.600    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.14      SUBAREA RUNOFF(CFS) =    0.60 
   EFFECTIVE AREA(ACRES) =      0.36   AREA-AVERAGED Fm(INCH/HR) =  0.12 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.60 
   TOTAL AREA(ACRES) =        0.4       PEAK FLOW RATE(CFS) =       1.54 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    302.00 TO NODE    303.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   245.50  DOWNSTREAM(FEET) =   243.90 
   FLOW LENGTH(FEET) =   159.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  10.0 INCH PIPE IS   5.3 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.23 
   GIVEN PIPE DIAMETER(INCH) =  10.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.54 
   PIPE TRAVEL TIME(MIN.) =   0.51    Tc(MIN.) =    8.05 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    303.00 =     432.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    303.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.05 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.708 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.11      0.20     0.100    91 
   COMMERCIAL                 D        0.12      0.20     0.100    91 
   COMMERCIAL                 D        0.11      0.20     0.100    91 
   SCHOOL                     D        0.11      0.20     0.600    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.222 
   SUBAREA AREA(ACRES) =    0.45      SUBAREA RUNOFF(CFS) =    1.89 
   EFFECTIVE AREA(ACRES) =      0.81   AREA-AVERAGED Fm(INCH/HR) =  0.08 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.39 
   TOTAL AREA(ACRES) =        0.8       PEAK FLOW RATE(CFS) =       3.38 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    303.00 TO NODE    304.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   243.90  DOWNSTREAM(FEET) =   243.00 
   FLOW LENGTH(FEET) =    95.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   6.17 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.38 
   PIPE TRAVEL TIME(MIN.) =   0.26    Tc(MIN.) =    8.31 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    304.00 =     527.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    304.00 TO NODE    304.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.31 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.625 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   SCHOOL                     D        0.09      0.20     0.600    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.36 
   EFFECTIVE AREA(ACRES) =      0.90   AREA-AVERAGED Fm(INCH/HR) =  0.08 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.41 
   TOTAL AREA(ACRES) =        0.9       PEAK FLOW RATE(CFS) =       3.68 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    304.00 TO NODE    305.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   243.00  DOWNSTREAM(FEET) =   242.00 
   FLOW LENGTH(FEET) =    73.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   7.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   7.27 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.68 
   PIPE TRAVEL TIME(MIN.) =   0.17    Tc(MIN.) =    8.48 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    305.00 =     600.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    305.00 TO NODE    305.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.48 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.572 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 



        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   SCHOOL                     D        0.09      0.20     0.600    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.600 
   SUBAREA AREA(ACRES) =    0.09      SUBAREA RUNOFF(CFS) =    0.36 
   EFFECTIVE AREA(ACRES) =      0.99   AREA-AVERAGED Fm(INCH/HR) =  0.09 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.43 
   TOTAL AREA(ACRES) =        1.0       PEAK FLOW RATE(CFS) =       4.00 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    305.00 TO NODE    108.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   242.00  DOWNSTREAM(FEET) =   229.00 
   FLOW LENGTH(FEET) =    86.00   MANNING'S N =  0.010 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   3.9 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  18.11 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       4.00 
   PIPE TRAVEL TIME(MIN.) =   0.08    Tc(MIN.) =    8.56 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    108.00 =     686.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    108.00 TO NODE    108.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        4.00    8.56    4.548  0.20( 0.09) 0.43       1.0     300.00 
   LONGEST FLOWPATH FROM NODE    300.00 TO NODE    108.00 =     686.00 FEET. 
 
   ** MEMORY BANK #  2 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.89    6.07    5.537  0.20( 0.02) 0.10       0.6     100.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     827.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.35    6.07    5.537  0.20( 0.06) 0.28       1.3     100.00 
       2        6.37    8.56    4.548  0.20( 0.06) 0.31       1.6     300.00 
     TOTAL AREA(ACRES) =         4.6 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        6.37  Tc(MIN.) =    8.557 
   EFFECTIVE AREA(ACRES) =      1.56  AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.28 
   TOTAL AREA(ACRES) =        4.6 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    108.00 =     827.00 FEET. 
 
 **************************************************************************** 



   FLOW PROCESS FROM NODE    108.00 TO NODE    109.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   229.00  DOWNSTREAM(FEET) =   221.00 
   FLOW LENGTH(FEET) =    36.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.2 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  19.55 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.37 
   PIPE TRAVEL TIME(MIN.) =   0.03    Tc(MIN.) =    8.59 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    109.00 =     863.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    109.00 TO NODE    109.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    8.59 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  4.538 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.13      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.13      SUBAREA RUNOFF(CFS) =    0.53 
   EFFECTIVE AREA(ACRES) =      1.69   AREA-AVERAGED Fm(INCH/HR) =  0.06 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.29 
   TOTAL AREA(ACRES) =        4.7       PEAK FLOW RATE(CFS) =       6.81 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.90    6.10    5.521  0.20( 0.05) 0.26       1.4     100.00 
       2        6.81    8.59    4.538  0.20( 0.06) 0.29       1.7     300.00 
   NEW PEAK FLOW DATA ARE: 
   PEAK FLOW RATE(CFS) =       6.90  Tc(MIN.) =    6.10 
   AREA-AVERAGED Fm(INCH/HR) =  0.05  AREA-AVERAGED Fp(INCH/HR) =  0.20 
   AREA-AVERAGED Ap =  0.26  EFFECTIVE AREA(ACRES) =       1.40 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    109.00 TO NODE    110.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   221.00  DOWNSTREAM(FEET) =   210.00 
   FLOW LENGTH(FEET) =    47.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   5.4 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  20.33 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.90 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    6.14 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     910.00 FEET. 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 IS CODE =  10 
 ---------------------------------------------------------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<< 
 ============================================================================ 
 
 +--------------------------------------------------------------------------+ 
 | AREA "C"                                                                 | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   160.00 
   ELEVATION DATA: UPSTREAM(FEET) =    262.00  DOWNSTREAM(FEET) =    248.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.987 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.581 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   PUBLIC PARK                D        0.09      0.20     0.850    91    5.99 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   SUBAREA RUNOFF(CFS) =      0.44 
   TOTAL AREA(ACRES) =      0.09   PEAK FLOW RATE(CFS) =      0.44 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    401.00 TO NODE    402.00 IS CODE =  51 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =    248.00  DOWNSTREAM(FEET) =    217.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   270.00   CHANNEL SLOPE =  0.1148 
   CHANNEL BASE(FEET) =    0.00   "Z" FACTOR =   2.000 
   MANNING'S FACTOR = 0.015   MAXIMUM DEPTH(FEET) =   1.50 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.291 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   PUBLIC PARK                D        0.20      0.20     0.850    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.850 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.90 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =   7.72 
   AVERAGE FLOW DEPTH(FEET) =   0.24   TRAVEL TIME(MIN.) =   0.58 
   Tc(MIN.) =    6.57 
   SUBAREA AREA(ACRES) =     0.20       SUBAREA RUNOFF(CFS) =    0.92 
   EFFECTIVE AREA(ACRES) =      0.29     AREA-AVERAGED Fm(INCH/HR) =   0.17 
   AREA-AVERAGED Fp(INCH/HR) =   0.20  AREA-AVERAGED Ap =   0.85 



   TOTAL AREA(ACRES) =        0.3         PEAK FLOW RATE(CFS) =       1.34 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.28   FLOW VELOCITY(FEET/SEC.) =   8.56 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    402.00 =     430.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    402.00 IS CODE =  81 
 ---------------------------------------------------------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
 ============================================================================ 
   MAINLINE Tc(MIN.) =    6.57 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.291 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.20      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.20      SUBAREA RUNOFF(CFS) =    0.95 
   EFFECTIVE AREA(ACRES) =      0.49   AREA-AVERAGED Fm(INCH/HR) =  0.11 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.54 
   TOTAL AREA(ACRES) =        0.5       PEAK FLOW RATE(CFS) =       2.29 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    402.00 TO NODE    110.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   217.00  DOWNSTREAM(FEET) =   210.00 
   FLOW LENGTH(FEET) =    22.00   MANNING'S N =  0.013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   2.8 INCHES 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  16.69 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.29 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    6.59 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    110.00 =     452.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    110.00 IS CODE =  11 
 ---------------------------------------------------------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<< 
 ============================================================================ 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        2.29    6.59    5.281  0.20( 0.11) 0.54       0.5     400.00 
   LONGEST FLOWPATH FROM NODE    400.00 TO NODE    110.00 =     452.00 FEET. 
 
   ** MEMORY BANK #  3 CONFLUENCE DATA ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        6.90    6.14    5.501  0.20( 0.05) 0.26       1.4     100.00 
       2        6.81    8.63    4.527  0.20( 0.06) 0.29       1.7     300.00 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     910.00 FEET. 



 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.12    6.14    5.501  0.20( 0.07) 0.33       1.9     100.00 
       2        9.17    6.59    5.281  0.20( 0.07) 0.34       1.9     400.00 
       3        8.77    8.63    4.527  0.20( 0.07) 0.35       2.2     300.00 
     TOTAL AREA(ACRES) =         5.2 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =        9.17  Tc(MIN.) =    6.592 
   EFFECTIVE AREA(ACRES) =      1.94  AREA-AVERAGED Fm(INCH/HR) =  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.33 
   TOTAL AREA(ACRES) =        5.2 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    110.00 =     910.00 FEET. 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111.00 IS CODE =  41 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 
 ============================================================================ 
   ELEVATION DATA: UPSTREAM(FEET) =   210.00  DOWNSTREAM(FEET) =   209.75 
   FLOW LENGTH(FEET) =     4.50   MANNING'S N =  0.013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =  11.68 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       9.17 
   PIPE TRAVEL TIME(MIN.) =   0.01    Tc(MIN.) =    6.60 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    111.00 =     914.50 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        5.2  TC(MIN.) =      6.60 
   EFFECTIVE AREA(ACRES) =      1.94  AREA-AVERAGED Fm(INCH/HR)=  0.07 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.339 
   PEAK FLOW RATE(CFS)   =       9.17 
 
   ** PEAK FLOW RATE TABLE ** 
    STREAM       Q      Tc   Intensity   Fp(Fm)     Ap     Ae     HEADWATER 
    NUMBER     (CFS)  (MIN.) (INCH/HR) (INCH/HR)         (ACRES)    NODE 
       1        9.12    6.15    5.497  0.20( 0.07) 0.33       1.9     100.00 
       2        9.17    6.60    5.278  0.20( 0.07) 0.34       1.9     400.00 
       3        8.77    8.63    4.525  0.20( 0.07) 0.35       2.2     300.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
  



 ____________________________________________________________________________ 
 **************************************************************************** 
              RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             (Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
          (c) Copyright 1983-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * PROPOSED CONDITION - AREA "D" AND "E"                                    * 
 * 100-YEAR FREQUENCY STORM                                                 * 
 * SOUTH SHORES CHURCH, DANA POINT, CA                                      * 
  ************************************************************************** 
 
   FILE NAME: SSC-D-E.DAT                                        
   TIME/DATE OF STUDY: 16:35 12/29/2014 
 ============================================================================ 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ============================================================================ 
                     --*TIME-OF-CONCENTRATION MODEL*-- 
 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   *DATA BANK RAINFALL USED* 
   *ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD* 
 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
   *USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 
 
 +--------------------------------------------------------------------------+ 
 | AREA D                                                                   | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 



   INITIAL SUBAREA FLOW-LENGTH(FEET) =   225.00 
   ELEVATION DATA: UPSTREAM(FEET) =    270.00  DOWNSTREAM(FEET) =    229.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    6.440 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.352 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.06      0.20     1.000    98    6.44 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      0.28 
   TOTAL AREA(ACRES) =      0.06   PEAK FLOW RATE(CFS) =      0.28 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    600.00 TO NODE    601.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   175.00 
   ELEVATION DATA: UPSTREAM(FEET) =    250.00  DOWNSTREAM(FEET) =    192.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.168 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.071 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.24      0.20     1.000    98    5.17 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      1.27 
   TOTAL AREA(ACRES) =      0.24   PEAK FLOW RATE(CFS) =      1.27 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    700.00 TO NODE    701.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    54.00 
   ELEVATION DATA: UPSTREAM(FEET) =    250.00  DOWNSTREAM(FEET) =    224.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.34      0.20     1.000    98    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      1.83 
   TOTAL AREA(ACRES) =      0.34   PEAK FLOW RATE(CFS) =      1.83 
 



 **************************************************************************** 
   FLOW PROCESS FROM NODE    800.00 TO NODE    801.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    42.00 
   ELEVATION DATA: UPSTREAM(FEET) =    249.00  DOWNSTREAM(FEET) =    227.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   NATURAL POOR COVER 
   "CHAPARRAL,NARROWLEAF"     D        0.18      0.20     1.000    98    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  1.000 
   SUBAREA RUNOFF(CFS) =      0.97 
   TOTAL AREA(ACRES) =      0.18   PEAK FLOW RATE(CFS) =      0.97 
 
 +--------------------------------------------------------------------------+ 
 | AREA E                                                                   | 
 |                                                                          | 
 |                                                                          | 
 +--------------------------------------------------------------------------+ 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    900.00 TO NODE    901.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
   >>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
 ============================================================================ 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    71.50 
   ELEVATION DATA: UPSTREAM(FEET) =    275.50  DOWNSTREAM(FEET) =    275.00 
 
   Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
   SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =    5.000 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  6.187 
   SUBAREA Tc AND LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS   Tc 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN  (MIN.) 
   COMMERCIAL                 D        0.07      0.20     0.100    91    5.00 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA RUNOFF(CFS) =      0.39 
   TOTAL AREA(ACRES) =      0.07   PEAK FLOW RATE(CFS) =      0.39 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    901.00 TO NODE    902.00 IS CODE =  62 
 ---------------------------------------------------------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<< 
   >>>>>(STREET TABLE SECTION #  1 USED)<<<<< 
 ============================================================================ 
   UPSTREAM ELEVATION(FEET) =  275.00  DOWNSTREAM ELEVATION(FEET) =  260.00 
   STREET LENGTH(FEET) =   415.00   CURB HEIGHT(INCHES) =  8.0 
   STREET HALFWIDTH(FEET) = 30.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  20.00 



   INSIDE STREET CROSSFALL(DECIMAL) =  0.018 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.018 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) =   0.0150 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0200 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.62 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
     STREET FLOW DEPTH(FEET) =  0.20 
     HALFSTREET FLOOD WIDTH(FEET) =    2.00 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    4.13 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.82 
   STREET FLOW TRAVEL TIME(MIN.) =   1.68   Tc(MIN.) =    6.68 
   * 100 YEAR RAINFALL INTENSITY(INCH/HR) =  5.243 
   SUBAREA LOSS RATE DATA(AMC III): 
    DEVELOPMENT TYPE/      SCS SOIL   AREA      Fp         Ap     SCS 
        LAND USE            GROUP   (ACRES)  (INCH/HR)  (DECIMAL)  CN 
   COMMERCIAL                 D        0.10      0.20     0.100    91 
   SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) =  0.20 
   SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap =  0.100 
   SUBAREA AREA(ACRES) =    0.10      SUBAREA RUNOFF(CFS) =    0.47 
   EFFECTIVE AREA(ACRES) =      0.17    AREA-AVERAGED Fm(INCH/HR) =  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap =  0.10 
   TOTAL AREA(ACRES) =        0.2        PEAK FLOW RATE(CFS) =       0.80 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.20   HALFSTREET FLOOD WIDTH(FEET) =   2.00 
   FLOW VELOCITY(FEET/SEC.) =  4.13   DEPTH*VELOCITY(FT*FT/SEC.) =   0.82 
   LONGEST FLOWPATH FROM NODE    900.00 TO NODE    902.00 =     486.50 FEET. 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.2  TC(MIN.) =      6.68 
   EFFECTIVE AREA(ACRES) =      0.17  AREA-AVERAGED Fm(INCH/HR)=  0.02 
   AREA-AVERAGED Fp(INCH/HR) =  0.20  AREA-AVERAGED Ap = 0.100 
   PEAK FLOW RATE(CFS)   =       0.80 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
  



 

X. On-Site Detention Basin Calculations   
 

 Detention Basin Volume & Outflow Calculations 

 Y-Bar Calculations 

 25-Year Frequency 

 100-Year Frequency 

  



THE SUBMERGED 
ORIFICE EQUATION IS: Q=0.60A(2G∆H)1/2

AREA OF 7 INCH OPENING= 0.267 SQUARE FEET

BASIN PONDED
CALCULATED, Q OUTLET WATER

INVERT SURFACE
Q=0.60A(2G∆H)1/2 ELEVATION ELEVATION

(FTS) (FT) (FT) (FT) (FT)
0.50 0.292 0.59 242 242.50
1.00 0.292 1.08 242 243.00
1.50 0.292 1.41 242 243.50
2.00 0.292 1.68 242 244.00
2.50 0.292 1.91 242 244.50
3.00 0.292 2.12 242 245.00
3.50 0.292 2.30 242 245.50
4.00 0.292 2.48 242 246.00
4.50 0.292 2.64 242 246.50
5.00 0.292 2.79 242 247.00
5.67 0.292 2.98 242 247.67

     SIZE AND INVERT ELEVATIONS OF UNDERGROUND STORAGE BASIN
BASIN BASIN BASIN BASIN BASIN OUTLET INVERT

NO LENGTH WIDTH HEIGHT AREA (SF) ELEV (FT)
1 75 28 5.67 2100 242

ASSUMED DEPTH 
OF FLOW AT 

ORIFICE

DETENTION BASIN SIZING

WHERE A IS THE OPENING AREA IN SF, ∆H IS THE DIFFERENCE IN 
DEPTHS ON EACH SIDE OF THE ORIFICE OPENING (MEASURED 

FROM THE CENTROID OF THE ORIFICE OPENING).  G IS EQUAL TO 
32.2 FPS.

CALCULATION OF DETENTION BASIN OUTLET CAPACITY THE OUTLET CONSISTS OF A 7" HDPE PIPE AT THE OUTLET OF 
THE DETENTION BASIN. THE CAPACITY OF THE OUTLET IS BASED UPON THE SUBMERGED ORIFICE EQUATION.  THE 

OUTFLOW RATE FOR THE SUBMERGED ORIFICE IS BASED, IN PART, BY THE HEAD DIFFERENCE BETWEEN THE WATER 
SURFACES ON EACH SIDE OF THE ORIFICE OPENING.

DEPTH OF 
WATER IN 

BASIN



VOLUME OF UNDERGROUND STORAGE BASIN

INCREMENTAL ACCUMULATED ACCUMULATED
VOLUME VOLUME VOLUME

(CUBIC FEET) (CUBIC FEET) (ACRE-FEET)

(FT)
0 0 0 0

0.50 1050 1050 0.024
1.00 1050 2100 0.048
1.50 1050 3150 0.072
2.00 1050 4200 0.096
2.50 1050 5250 0.121
3.00 1050 6300 0.145
3.50 1050 7350 0.169
4.00 1050 8400 0.193
4.50 1050 9450 0.217
5.00 1050 10500 0.241
5.67 1407 11907 0.273

OUTFLOW RATING DATA FOR:
OUTFLOW WITH RESTRICTOR PLATE AT 18" DIAMETER OUTLET OF BASIN 
SET TO CONSTRICT FLOWS WITH ONLY THE BOTTOM 0.875 FEET (10.5") OPEN.

PONDED DEPTH OF ACCUMULATED OUTFLOW
WATER FLOW AT VOLUME CFS

SURFACE BASIN (ACRE-FEET)
ELEVATION OUTLET

(FT) (FT)
242 0 0.000 0

242.50 0.50 0.024 0.59
243.00 1.00 0.048 1.08
243.50 1.50 0.072 1.41
244.00 2.00 0.096 1.68
244.50 2.50 0.121 1.91
245.00 3.00 0.145 2.12
245.50 3.50 0.169 2.30
246.00 4.00 0.193 2.48
246.50 4.50 0.217 2.64
247.00 5.00 0.241 2.79
247.67 5.67 0.273 2.98

DEPTH OF 
WATER IN 

BASIN



SOUTH SHORES CHURCH - DANA POINT
CALCULATION OF LOW LOSS RATE, YBAR

The low loss rate is required to perform hydrograph calculations.  The low loss rate, YBAR

is defined in the A38, formula (C.5) as:

YBAR = 1-Y

Where: Y = (P24-Ia)2

(P24-Ia+S)P24

P24= 24-hour storm rainfall

Ia= 0.2 * S
S= 1000 -10

CN

CN is found by utilizing the Orange County Hydrology Manual Figure C-3 and Figure C-4.
The AES software used to develop the peak flow rates lists the CN value for each sub-area.
A composite CN value is shown on Table 1.  That composite is shown herein.

 
 
 

   
CN= 75

The CN value of 75 is for AMC Condition II
AMC I is used for 2- and 5- year storm events; AMC II is used for 10-, 25- and 50- year
events; AMC III is used for the 100-year event.

Table C.1 of the Orange County Hydrology Manual shows that for an AMC II CN of 75
the AMC I CN is 57 and the AMC III CN is 91

The calculated values of S are: And Ia= 02 * S
(AMC III) S= 1000 -10 (AMCIII) Ia 0.99 * 0.2  = 0.20

CN
= 1000 -10        = 0.99

91

(AMC II) S= 1000 -10 (AMCII) Ia= 3.33 * 0.2  = 0.67
CN

= 1000 -10        = 3.33
75

(AMC I) S= 1000 -10 (AMCI) Ia= 7.54 * 0.2  = 1.51
CN

= 1000 -10        = 7.54
57



SOUTH SHORES CHURCH - DANA POINT
CALCULATION OF LOW LOSS RATE, YBAR

YBAR = 1-Y and Y = (P24-Ia)2

(P24-Ia+S)P24

For 100-year event, AMC III P24= 5.63 inches per the Table B.1 from the 

Orange County Hydrology Manual

Y = (5.63-0.20)2

(5.63-0.20+0.92)*5.63
= 0.82

 
AMC III YBAR = 1-Y

= 0.18

For 25-year event, AMC II P24= 4.49 inches per the Table B.1 from the 

Orange County Hydrology Manual

Y = (4.49-0.67)2

(4.49-0.67+3.09)*4.49
= 0.45

 
AMC II YBAR = 1-Y

= 0.55

For 10-year event, AMC II P24= 3.68 inches per the Table B.1 from the 

Orange County Hydrology Manual

Y = (3.68-0.67)2

(3.68-0.67+3.09)*3.68
= 0.39

 
AMC II YBAR = 1-Y

= 0.61

For 5-year event, AMC I P24= 3.03 inches per the Table B.1 from the 

Orange County Hydrology Manual

Y = (3.03-1.51)2

3.03-1.51+7.18)*3.03
= 0.08

 
AMC I YBAR = 1-Y

= 0.92



SOUTH SHORES CHURCH - DANA POINT
CALCULATION OF LOW LOSS RATE, YBAR

For 2-year event, AMC I P24= 2.05 inches per the Table B.1 from the 

Orange County Hydrology Manual

Y = (2.05-1.44)2

2.05-1.44+7.18)*2.05
= 0.02

 
AMC I YBAR = 1-Y

= 0.98



SUB-AREA AREA CN (AMCII) WEIGHTED CN
A-1 0.03 75 2.25
A-2 0.09 75 6.75
A-3 0.30 75 22.50
A-4 0.07 75 5.25
A-5 0.12 75 9.00
A-6 0.23 75 17.25
A-7 0.40 75 30.00
A-8 0.29 75 21.75
A-9 0.52 75 39.00
A-10 0.81 75 60.75
A-11 0.52 75 39.00
A-12 0.21 75 15.75
SUM 3.59  269.25

AVERAGE 75.0

WEIGHTED CN (AMC II) BASED UPON RATIONAL METHOD (AES)   
PRINTOUT FOR THE 25YEAR-YEAR PEAK FLOW RATES

SOUTH SHORES CHURCH - DANA POINT



SOUTH SHORES CHURCH - DANA POINT

WEIGHTED CN (AMC II) BASED UPON RATIONAL METHOD (AES) 
PRINTOUT FOR THE 25YEAR-YEAR PEAK FLOW RATES

SUB-AREA AREA CN (AMCII) % Pervious Weighted %
A-1 0.03 75 0.10 0.00
A-2 0.09 75 0.10 0.01
A-3 0.30 75 0.10 0.03
A-4 0.07 75 0.10 0.01
A-5 0.12 75 0.10 0.01
A-6 0.23 75 0.10 0.02
A-7 0.40 75 0.10 0.04
A-8 0.29 75 0.10 0.03
A-9 0.52 75 0.10 0.05
A-10 0.81 75 0.10 0.08
A-11 0.52 75 0.10 0.05
A-12 0.21 75 0.10 0.02
SUM 2.86  0.286

AVERAGE 10%



 ____________________________________________________________________________ 
 **************************************************************************** 
                       SMALL AREA UNIT HYDROGRAPH MODEL 
 ============================================================================ 
          (C) Copyright 1989-2008 Advanced Engineering Software (aes) 
              Ver. 15.0  Release Date: 04/01/2008  License ID 1204 
 
                            Analysis prepared by: 
 
                                                                              
                                                                              
                                                                              
                                                                              
 
 **************************************************************************** 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
   25-YEAR FREQUENCY 
   HYDROGRAPH 
   SOUTH SHORES CHURCH, DANA POINT, CA 
 ---------------------------------------------------------------------------- 
 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90 
     TOTAL CATCHMENT AREA(ACRES) =    3.59 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.200 
     LOW LOSS FRACTION = 0.550 
     TIME OF CONCENTRATION(MIN.) =  5.89 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) =  25 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.40 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.87 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.15 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  1.94 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  2.71 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  4.49 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.67 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.67 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.        5.0      10.0      15.0      20.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.10      0.0004      0.10  Q         .         .         .         . 
   0.20      0.0012      0.10  Q         .         .         .         . 
   0.29      0.0020      0.10  Q         .         .         .         . 
   0.39      0.0028      0.10  Q         .         .         .         . 
   0.49      0.0036      0.10  Q         .         .         .         . 
   0.59      0.0045      0.10  Q         .         .         .         . 
   0.69      0.0053      0.10  Q         .         .         .         . 
   0.78      0.0061      0.10  Q         .         .         .         . 
   0.88      0.0069      0.10  Q         .         .         .         . 
   0.98      0.0078      0.10  Q         .         .         .         . 
   1.08      0.0086      0.10  Q         .         .         .         . 
   1.18      0.0094      0.10  Q         .         .         .         . 
   1.28      0.0103      0.10  Q         .         .         .         . 
   1.37      0.0111      0.10  Q         .         .         .         . 
   1.47      0.0120      0.10  Q         .         .         .         . 



   1.57      0.0128      0.11  Q         .         .         .         . 
   1.67      0.0137      0.11  Q         .         .         .         . 
   1.77      0.0146      0.11  Q         .         .         .         . 
   1.86      0.0154      0.11  Q         .         .         .         . 
   1.96      0.0163      0.11  Q         .         .         .         . 
   2.06      0.0172      0.11  Q         .         .         .         . 
   2.16      0.0180      0.11  Q         .         .         .         . 
   2.26      0.0189      0.11  Q         .         .         .         . 
   2.35      0.0198      0.11  Q         .         .         .         . 
   2.45      0.0207      0.11  Q         .         .         .         . 
   2.55      0.0216      0.11  Q         .         .         .         . 
   2.65      0.0225      0.11  Q         .         .         .         . 
   2.75      0.0234      0.11  Q         .         .         .         . 
   2.85      0.0243      0.11  Q         .         .         .         . 
   2.94      0.0252      0.11  Q         .         .         .         . 
   3.04      0.0261      0.11  Q         .         .         .         . 
   3.14      0.0270      0.11  Q         .         .         .         . 
   3.24      0.0279      0.11  Q         .         .         .         . 
   3.34      0.0289      0.11  Q         .         .         .         . 
   3.43      0.0298      0.11  Q         .         .         .         . 
   3.53      0.0307      0.12  Q         .         .         .         . 
   3.63      0.0317      0.12  Q         .         .         .         . 
   3.73      0.0326      0.12  Q         .         .         .         . 
   3.83      0.0336      0.12  Q         .         .         .         . 
   3.93      0.0345      0.12  Q         .         .         .         . 
   4.02      0.0355      0.12  Q         .         .         .         . 
   4.12      0.0365      0.12  Q         .         .         .         . 
   4.22      0.0374      0.12  Q         .         .         .         . 
   4.32      0.0384      0.12  Q         .         .         .         . 
   4.42      0.0394      0.12  Q         .         .         .         . 
   4.51      0.0404      0.12  Q         .         .         .         . 
   4.61      0.0414      0.12  Q         .         .         .         . 
   4.71      0.0423      0.12  Q         .         .         .         . 
   4.81      0.0433      0.12  Q         .         .         .         . 
   4.91      0.0444      0.12  Q         .         .         .         . 
   5.01      0.0454      0.13  Q         .         .         .         . 
   5.10      0.0464      0.13  Q         .         .         .         . 
   5.20      0.0474      0.13  Q         .         .         .         . 
   5.30      0.0484      0.13  Q         .         .         .         . 
   5.40      0.0495      0.13  Q         .         .         .         . 
   5.50      0.0505      0.13  Q         .         .         .         . 
   5.59      0.0516      0.13  Q         .         .         .         . 
   5.69      0.0526      0.13  Q         .         .         .         . 
   5.79      0.0537      0.13  Q         .         .         .         . 
   5.89      0.0547      0.13  Q         .         .         .         . 
   5.99      0.0558      0.13  Q         .         .         .         . 
   6.09      0.0569      0.13  Q         .         .         .         . 
   6.18      0.0580      0.13  Q         .         .         .         . 
   6.28      0.0591      0.14  Q         .         .         .         . 
   6.38      0.0602      0.14  Q         .         .         .         . 
   6.48      0.0613      0.14  Q         .         .         .         . 
   6.58      0.0624      0.14  Q         .         .         .         . 
   6.67      0.0635      0.14  Q         .         .         .         . 
   6.77      0.0647      0.14  Q         .         .         .         . 
   6.87      0.0658      0.14  Q         .         .         .         . 
   6.97      0.0669      0.14  Q         .         .         .         . 
   7.07      0.0681      0.14  Q         .         .         .         . 
   7.17      0.0693      0.14  Q         .         .         .         . 
   7.26      0.0704      0.14  Q         .         .         .         . 
   7.36      0.0716      0.15  Q         .         .         .         . 
   7.46      0.0728      0.15  Q         .         .         .         . 
   7.56      0.0740      0.15  Q         .         .         .         . 
   7.66      0.0752      0.15  Q         .         .         .         . 



   7.75      0.0764      0.15  Q         .         .         .         . 
   7.85      0.0776      0.15  Q         .         .         .         . 
   7.95      0.0789      0.15  Q         .         .         .         . 
   8.05      0.0801      0.15  Q         .         .         .         . 
   8.15      0.0814      0.15  Q         .         .         .         . 
   8.24      0.0826      0.16  Q         .         .         .         . 
   8.34      0.0839      0.16  Q         .         .         .         . 
   8.44      0.0852      0.16  Q         .         .         .         . 
   8.54      0.0865      0.16  Q         .         .         .         . 
   8.64      0.0878      0.16  Q         .         .         .         . 
   8.74      0.0891      0.16  Q         .         .         .         . 
   8.83      0.0904      0.16  Q         .         .         .         . 
   8.93      0.0917      0.17  Q         .         .         .         . 
   9.03      0.0931      0.17  Q         .         .         .         . 
   9.13      0.0944      0.17  Q         .         .         .         . 
   9.23      0.0958      0.17  Q         .         .         .         . 
   9.32      0.0972      0.17  Q         .         .         .         . 
   9.42      0.0986      0.17  Q         .         .         .         . 
   9.52      0.1000      0.17  Q         .         .         .         . 
   9.62      0.1014      0.18  Q         .         .         .         . 
   9.72      0.1029      0.18  Q         .         .         .         . 
   9.82      0.1043      0.18  Q         .         .         .         . 
   9.91      0.1058      0.18  Q         .         .         .         . 
  10.01      0.1073      0.18  Q         .         .         .         . 
  10.11      0.1088      0.19  Q         .         .         .         . 
  10.21      0.1103      0.19  Q         .         .         .         . 
  10.31      0.1118      0.19  Q         .         .         .         . 
  10.40      0.1133      0.19  Q         .         .         .         . 
  10.50      0.1149      0.19  Q         .         .         .         . 
  10.60      0.1165      0.20  Q         .         .         .         . 
  10.70      0.1181      0.20  Q         .         .         .         . 
  10.80      0.1197      0.20  Q         .         .         .         . 
  10.90      0.1213      0.20  Q         .         .         .         . 
  10.99      0.1230      0.21  Q         .         .         .         . 
  11.09      0.1247      0.21  Q         .         .         .         . 
  11.19      0.1264      0.21  Q         .         .         .         . 
  11.29      0.1281      0.21  Q         .         .         .         . 
  11.39      0.1298      0.22  Q         .         .         .         . 
  11.48      0.1316      0.22  Q         .         .         .         . 
  11.58      0.1334      0.22  Q         .         .         .         . 
  11.68      0.1352      0.22  Q         .         .         .         . 
  11.78      0.1370      0.23  Q         .         .         .         . 
  11.88      0.1389      0.23  Q         .         .         .         . 
  11.98      0.1408      0.24  Q         .         .         .         . 
  12.07      0.1427      0.25  Q         .         .         .         . 
  12.17      0.1450      0.32  Q         .         .         .         . 
  12.27      0.1477      0.32  Q         .         .         .         . 
  12.37      0.1503      0.33  Q         .         .         .         . 
  12.47      0.1530      0.33  Q         .         .         .         . 
  12.56      0.1557      0.34  Q         .         .         .         . 
  12.66      0.1585      0.34  Q         .         .         .         . 
  12.76      0.1613      0.35  Q         .         .         .         . 
  12.86      0.1642      0.35  Q         .         .         .         . 
  12.96      0.1671      0.36  Q         .         .         .         . 
  13.05      0.1700      0.36  Q         .         .         .         . 
  13.15      0.1730      0.37  Q         .         .         .         . 
  13.25      0.1760      0.38  Q         .         .         .         . 
  13.35      0.1791      0.39  Q         .         .         .         . 
  13.45      0.1823      0.39  Q         .         .         .         . 
  13.55      0.1855      0.40  Q         .         .         .         . 
  13.64      0.1888      0.41  Q         .         .         .         . 
  13.74      0.1922      0.42  Q         .         .         .         . 
  13.84      0.1956      0.43  Q         .         .         .         . 



  13.94      0.1991      0.44  Q         .         .         .         . 
  14.04      0.2027      0.45  Q         .         .         .         . 
  14.13      0.2064      0.46  Q         .         .         .         . 
  14.23      0.2101      0.46  Q         .         .         .         . 
  14.33      0.2139      0.48  Q         .         .         .         . 
  14.43      0.2179      0.49  Q         .         .         .         . 
  14.53      0.2220      0.51  .Q        .         .         .         . 
  14.63      0.2262      0.53  .Q        .         .         .         . 
  14.72      0.2307      0.58  .Q        .         .         .         . 
  14.82      0.2355      0.61  .Q        .         .         .         . 
  14.92      0.2408      0.69  .Q        .         .         .         . 
  15.02      0.2465      0.73  .Q        .         .         .         . 
  15.12      0.2528      0.82  .Q        .         .         .         . 
  15.21      0.2597      0.88  .Q        .         .         .         . 
  15.31      0.2674      1.01  . Q       .         .         .         . 
  15.41      0.2757      1.04  . Q       .         .         .         . 
  15.51      0.2841      1.02  . Q       .         .         .         . 
  15.61      0.2929      1.15  . Q       .         .         .         . 
  15.71      0.3038      1.53  .  Q      .         .         .         . 
  15.80      0.3180      1.97  .  Q      .         .         .         . 
  15.90      0.3383      3.02  .     Q   .         .         .         . 
  16.00      0.3681      4.31  .       Q .         .         .         . 
  16.10      0.4403     13.49  .         .         .     Q   .         . 
  16.20      0.5046      2.38  .   Q     .         .         .         . 
  16.29      0.5196      1.31  . Q       .         .         .         . 
  16.39      0.5286      0.91  .Q        .         .         .         . 
  16.49      0.5362      0.94  .Q        .         .         .         . 
  16.59      0.5431      0.77  .Q        .         .         .         . 
  16.69      0.5489      0.65  .Q        .         .         .         . 
  16.79      0.5538      0.55  .Q        .         .         .         . 
  16.88      0.5580      0.50  .Q        .         .         .         . 
  16.98      0.5620      0.47  Q         .         .         .         . 
  17.08      0.5657      0.45  Q         .         .         .         . 
  17.18      0.5693      0.43  Q         .         .         .         . 
  17.28      0.5727      0.41  Q         .         .         .         . 
  17.37      0.5760      0.40  Q         .         .         .         . 
  17.47      0.5792      0.38  Q         .         .         .         . 
  17.57      0.5822      0.37  Q         .         .         .         . 
  17.67      0.5852      0.36  Q         .         .         .         . 
  17.77      0.5880      0.35  Q         .         .         .         . 
  17.87      0.5908      0.34  Q         .         .         .         . 
  17.96      0.5935      0.33  Q         .         .         .         . 
  18.06      0.5961      0.32  Q         .         .         .         . 
  18.16      0.5983      0.23  Q         .         .         .         . 
  18.26      0.6002      0.23  Q         .         .         .         . 
  18.36      0.6020      0.22  Q         .         .         .         . 
  18.45      0.6038      0.21  Q         .         .         .         . 
  18.55      0.6055      0.21  Q         .         .         .         . 
  18.65      0.6072      0.20  Q         .         .         .         . 
  18.75      0.6088      0.20  Q         .         .         .         . 
  18.85      0.6104      0.19  Q         .         .         .         . 
  18.94      0.6120      0.19  Q         .         .         .         . 
  19.04      0.6135      0.19  Q         .         .         .         . 
  19.14      0.6150      0.18  Q         .         .         .         . 
  19.24      0.6165      0.18  Q         .         .         .         . 
  19.34      0.6179      0.18  Q         .         .         .         . 
  19.44      0.6193      0.17  Q         .         .         .         . 
  19.53      0.6207      0.17  Q         .         .         .         . 
  19.63      0.6221      0.17  Q         .         .         .         . 
  19.73      0.6234      0.16  Q         .         .         .         . 
  19.83      0.6247      0.16  Q         .         .         .         . 
  19.93      0.6260      0.16  Q         .         .         .         . 
  20.02      0.6273      0.16  Q         .         .         .         . 



  20.12      0.6285      0.15  Q         .         .         .         . 
  20.22      0.6297      0.15  Q         .         .         .         . 
  20.32      0.6310      0.15  Q         .         .         .         . 
  20.42      0.6322      0.15  Q         .         .         .         . 
  20.52      0.6333      0.14  Q         .         .         .         . 
  20.61      0.6345      0.14  Q         .         .         .         . 
  20.71      0.6356      0.14  Q         .         .         .         . 
  20.81      0.6368      0.14  Q         .         .         .         . 
  20.91      0.6379      0.14  Q         .         .         .         . 
  21.01      0.6390      0.13  Q         .         .         .         . 
  21.10      0.6401      0.13  Q         .         .         .         . 
  21.20      0.6412      0.13  Q         .         .         .         . 
  21.30      0.6422      0.13  Q         .         .         .         . 
  21.40      0.6433      0.13  Q         .         .         .         . 
  21.50      0.6443      0.13  Q         .         .         .         . 
  21.60      0.6453      0.13  Q         .         .         .         . 
  21.69      0.6463      0.12  Q         .         .         .         . 
  21.79      0.6473      0.12  Q         .         .         .         . 
  21.89      0.6483      0.12  Q         .         .         .         . 
  21.99      0.6493      0.12  Q         .         .         .         . 
  22.09      0.6503      0.12  Q         .         .         .         . 
  22.18      0.6512      0.12  Q         .         .         .         . 
  22.28      0.6522      0.12  Q         .         .         .         . 
  22.38      0.6531      0.12  Q         .         .         .         . 
  22.48      0.6541      0.11  Q         .         .         .         . 
  22.58      0.6550      0.11  Q         .         .         .         . 
  22.68      0.6559      0.11  Q         .         .         .         . 
  22.77      0.6568      0.11  Q         .         .         .         . 
  22.87      0.6577      0.11  Q         .         .         .         . 
  22.97      0.6586      0.11  Q         .         .         .         . 
  23.07      0.6595      0.11  Q         .         .         .         . 
  23.17      0.6603      0.11  Q         .         .         .         . 
  23.26      0.6612      0.11  Q         .         .         .         . 
  23.36      0.6621      0.11  Q         .         .         .         . 
  23.46      0.6629      0.10  Q         .         .         .         . 
  23.56      0.6637      0.10  Q         .         .         .         . 
  23.66      0.6646      0.10  Q         .         .         .         . 
  23.76      0.6654      0.10  Q         .         .         .         . 
  23.85      0.6662      0.10  Q         .         .         .         . 
  23.95      0.6670      0.10  Q         .         .         .         . 
  24.05      0.6679      0.10  Q         .         .         .         . 
  24.15      0.6683      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
   25-YEAR FREQUENCY 
   ON-SITE DETENTION SYSTEM 
   SOUTH SHORES CHURCH, DANA POINT, CA 
 
 
 
============================================================================ 
     FLOW-THROUGH DETENTION BASIN MODEL 
 
     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =    5.890 
     DEAD STORAGE(AF) =       0.00 
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00 
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00 
 
 
                    INFLOW 
                      | 



                      | 
                      | 
                      V               __effective depth 
                -------------         |   (and volume) 
                |           |    |    | 
                | detention |    |....V............. 
                |   basin   |<-->|          outflow 
                |           |    |........._________ 
                -------------    |         |   \  
                      |          | storage |     basin outlet 
                      V          ----------- 
                   OUTFLOW 
 
 
     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =  12 
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  * 
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   * 
     *      0.000      0.000      0.000**      0.500      0.024      0.590* 
     *      1.000      0.048      1.080**      1.500      0.072      1.410* 
     *      2.000      0.096      1.680**      2.500      0.121      1.910* 
     *      3.000      0.145      2.120**      3.500      0.169      2.300* 
     *      4.000      0.193      2.480**      4.500      0.217      2.640* 
     *      5.000      0.241      2.790**      5.670      0.273      2.980* 
---------------------------------------------------------------------------- 
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2} 
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET) 
           1     0.00       0.00000      0.00000 
           2     0.50       0.02161      0.02639 
           3     1.00       0.04362      0.05238 
           4     1.50       0.06628      0.07772 
           5     2.00       0.08919      0.10281 
           6     2.50       0.11325      0.12875 
           7     3.00       0.13640      0.15360 
           8     3.50       0.15967      0.17833 
           9     4.00       0.18294      0.20306 
          10     4.50       0.20629      0.22771 
          11     5.00       0.22968      0.25232 
          12     5.67       0.26091      0.28509 
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 
---------------------------------------------------------------------------- 
     DETENTION BASIN ROUTING RESULTS: 
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 
 
        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE 
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF) 
---------------------------------------------------------------------------- 
       0.097        0.000     0.10      0.02     0.01      0.001 
       0.195        0.000     0.10      0.03     0.03      0.001 
       0.293        0.000     0.10      0.04     0.04      0.002 
       0.392        0.000     0.10      0.05     0.05      0.002 
       0.490        0.000     0.10      0.05     0.06      0.003 
       0.588        0.000     0.10      0.06     0.07      0.003 
       0.686        0.000     0.10      0.06     0.07      0.003 
       0.784        0.000     0.10      0.07     0.08      0.003 
       0.882        0.000     0.10      0.07     0.08      0.003 
       0.981        0.000     0.10      0.07     0.09      0.004 
       1.079        0.000     0.10      0.08     0.09      0.004 
       1.177        0.000     0.10      0.08     0.09      0.004 
       1.275        0.000     0.10      0.08     0.09      0.004 



       1.373        0.000     0.10      0.08     0.10      0.004 
       1.471        0.000     0.10      0.08     0.10      0.004 
       1.570        0.000     0.11      0.08     0.10      0.004 
       1.668        0.000     0.11      0.09     0.10      0.004 
       1.766        0.000     0.11      0.09     0.10      0.004 
       1.864        0.000     0.11      0.09     0.10      0.004 
       1.962        0.000     0.11      0.09     0.10      0.004 
       2.060        0.000     0.11      0.09     0.10      0.004 
       2.159        0.000     0.11      0.09     0.10      0.004 
       2.257        0.000     0.11      0.09     0.11      0.004 
       2.355        0.000     0.11      0.09     0.11      0.004 
       2.453        0.000     0.11      0.09     0.11      0.004 
       2.551        0.000     0.11      0.09     0.11      0.004 
       2.649        0.000     0.11      0.09     0.11      0.004 
       2.748        0.000     0.11      0.09     0.11      0.004 
       2.846        0.000     0.11      0.09     0.11      0.004 
       2.944        0.000     0.11      0.09     0.11      0.004 
       3.042        0.000     0.11      0.09     0.11      0.004 
       3.140        0.000     0.11      0.09     0.11      0.005 
       3.238        0.000     0.11      0.09     0.11      0.005 
       3.337        0.000     0.11      0.09     0.11      0.005 
       3.435        0.000     0.11      0.10     0.11      0.005 
       3.533        0.000     0.12      0.10     0.11      0.005 
       3.631        0.000     0.12      0.10     0.11      0.005 
       3.729        0.000     0.12      0.10     0.11      0.005 
       3.827        0.000     0.12      0.10     0.11      0.005 
       3.926        0.000     0.12      0.10     0.12      0.005 
       4.024        0.000     0.12      0.10     0.12      0.005 
       4.122        0.000     0.12      0.10     0.12      0.005 
       4.220        0.000     0.12      0.10     0.12      0.005 
       4.318        0.000     0.12      0.10     0.12      0.005 
       4.416        0.000     0.12      0.10     0.12      0.005 
       4.515        0.000     0.12      0.10     0.12      0.005 
       4.613        0.000     0.12      0.10     0.12      0.005 
       4.711        0.000     0.12      0.10     0.12      0.005 
       4.809        0.000     0.12      0.10     0.12      0.005 
       4.907        0.000     0.12      0.10     0.12      0.005 
       5.005        0.000     0.13      0.10     0.12      0.005 
       5.104        0.000     0.13      0.10     0.12      0.005 
       5.202        0.000     0.13      0.10     0.12      0.005 
       5.300        0.000     0.13      0.11     0.12      0.005 
       5.398        0.000     0.13      0.11     0.12      0.005 
       5.496        0.000     0.13      0.11     0.13      0.005 
       5.594        0.000     0.13      0.11     0.13      0.005 
       5.693        0.000     0.13      0.11     0.13      0.005 
       5.791        0.000     0.13      0.11     0.13      0.005 
       5.889        0.000     0.13      0.11     0.13      0.005 
       5.987        0.000     0.13      0.11     0.13      0.005 
       6.085        0.000     0.13      0.11     0.13      0.005 
       6.183        0.000     0.13      0.11     0.13      0.005 
       6.282        0.000     0.14      0.11     0.13      0.005 
       6.380        0.000     0.14      0.11     0.13      0.005 
       6.478        0.000     0.14      0.11     0.13      0.005 
       6.576        0.000     0.14      0.11     0.13      0.005 
       6.674        0.000     0.14      0.11     0.13      0.005 
       6.772        0.000     0.14      0.12     0.14      0.006 
       6.871        0.000     0.14      0.12     0.14      0.006 
       6.969        0.000     0.14      0.12     0.14      0.006 
       7.067        0.000     0.14      0.12     0.14      0.006 
       7.165        0.000     0.14      0.12     0.14      0.006 
       7.263        0.000     0.14      0.12     0.14      0.006 
       7.361        0.000     0.15      0.12     0.14      0.006 
       7.460        0.000     0.15      0.12     0.14      0.006 



       7.558        0.000     0.15      0.12     0.14      0.006 
       7.656        0.000     0.15      0.12     0.14      0.006 
       7.754        0.000     0.15      0.12     0.14      0.006 
       7.852        0.000     0.15      0.12     0.15      0.006 
       7.950        0.000     0.15      0.13     0.15      0.006 
       8.049        0.000     0.15      0.13     0.15      0.006 
       8.147        0.000     0.15      0.13     0.15      0.006 
       8.245        0.000     0.16      0.13     0.15      0.006 
       8.343        0.000     0.16      0.13     0.15      0.006 
       8.441        0.000     0.16      0.13     0.15      0.006 
       8.539        0.000     0.16      0.13     0.15      0.006 
       8.637        0.000     0.16      0.13     0.15      0.006 
       8.736        0.000     0.16      0.13     0.16      0.006 
       8.834        0.000     0.16      0.13     0.16      0.006 
       8.932        0.000     0.17      0.14     0.16      0.006 
       9.030        0.000     0.17      0.14     0.16      0.007 
       9.128        0.000     0.17      0.14     0.16      0.007 
       9.227        0.000     0.17      0.14     0.16      0.007 
       9.325        0.000     0.17      0.14     0.16      0.007 
       9.423        0.000     0.17      0.14     0.17      0.007 
       9.521        0.000     0.17      0.14     0.17      0.007 
       9.619        0.000     0.18      0.14     0.17      0.007 
       9.717        0.000     0.18      0.14     0.17      0.007 
       9.816        0.000     0.18      0.15     0.17      0.007 
       9.914        0.000     0.18      0.15     0.17      0.007 
      10.012        0.000     0.18      0.15     0.18      0.007 
      10.110        0.000     0.19      0.15     0.18      0.007 
      10.208        0.000     0.19      0.15     0.18      0.007 
      10.306        0.000     0.19      0.15     0.18      0.007 
      10.405        0.000     0.19      0.16     0.18      0.007 
      10.503        0.000     0.19      0.16     0.18      0.008 
      10.601        0.000     0.20      0.16     0.19      0.008 
      10.699        0.000     0.20      0.16     0.19      0.008 
      10.797        0.000     0.20      0.16     0.19      0.008 
      10.895        0.000     0.20      0.16     0.19      0.008 
      10.993        0.000     0.21      0.17     0.19      0.008 
      11.092        0.000     0.21      0.17     0.20      0.008 
      11.190        0.000     0.21      0.17     0.20      0.008 
      11.288        0.000     0.21      0.17     0.20      0.008 
      11.386        0.000     0.22      0.17     0.20      0.008 
      11.484        0.000     0.22      0.18     0.21      0.008 
      11.583        0.000     0.22      0.18     0.21      0.009 
      11.681        0.000     0.22      0.18     0.21      0.009 
      11.779        0.000     0.23      0.18     0.21      0.009 
      11.877        0.000     0.23      0.19     0.22      0.009 
      11.975        0.000     0.24      0.19     0.22      0.009 
      12.073        0.000     0.25      0.19     0.22      0.009 
      12.171        0.000     0.32      0.21     0.23      0.010 
      12.270        0.000     0.32      0.22     0.25      0.010 
      12.368        0.000     0.33      0.23     0.26      0.011 
      12.466        0.000     0.33      0.24     0.28      0.011 
      12.564        0.000     0.34      0.25     0.29      0.012 
      12.662        0.000     0.34      0.26     0.30      0.012 
      12.760        0.000     0.35      0.26     0.31      0.013 
      12.859        0.000     0.35      0.27     0.31      0.013 
      12.957        0.000     0.36      0.28     0.32      0.013 
      13.055        0.000     0.36      0.28     0.33      0.014 
      13.153        0.000     0.37      0.29     0.34      0.014 
      13.251        0.000     0.38      0.29     0.34      0.014 
      13.350        0.000     0.39      0.30     0.35      0.014 
      13.448        0.000     0.39      0.31     0.36      0.015 
      13.546        0.000     0.40      0.31     0.36      0.015 
      13.644        0.000     0.41      0.32     0.37      0.015 



      13.742        0.000     0.42      0.33     0.38      0.016 
      13.840        0.000     0.43      0.33     0.39      0.016 
      13.939        0.000     0.44      0.34     0.40      0.016 
      14.037        0.000     0.45      0.35     0.40      0.017 
      14.135        0.000     0.46      0.35     0.41      0.017 
      14.233        0.000     0.46      0.36     0.42      0.017 
      14.331        0.000     0.48      0.37     0.43      0.018 
      14.429        0.000     0.49      0.38     0.44      0.018 
      14.528        0.000     0.51      0.39     0.45      0.019 
      14.626        0.000     0.53      0.40     0.46      0.019 
      14.724        0.000     0.58      0.42     0.48      0.020 
      14.822        0.000     0.61      0.43     0.50      0.021 
      14.920        0.000     0.69      0.46     0.53      0.022 
      15.018        0.000     0.73      0.49     0.56      0.023 
      15.116        0.000     0.82      0.53     0.60      0.025 
      15.215        0.000     0.88      0.57     0.64      0.027 
      15.313        0.000     1.01      0.62     0.68      0.030 
      15.411        0.000     1.04      0.68     0.74      0.032 
      15.509        0.000     1.02      0.72     0.78      0.034 
      15.607        0.000     1.15      0.77     0.83      0.037 
      15.706        0.000     1.53      0.88     0.91      0.042 
      15.804        0.000     1.97      1.04     1.03      0.050 
      15.902        0.000     3.02      1.34     1.21      0.064 
      16.000        0.000     4.31      1.83     1.45      0.088 
      16.098        0.000    13.49      3.75     1.99      0.181 
      16.196        0.000     2.38      3.75     2.39      0.181 
      16.295        0.000     1.31      3.57     2.36      0.172 
      16.393        0.000     0.91      3.34     2.28      0.161 
      16.491        0.000     0.94      3.13     2.20      0.151 
      16.589        0.000     0.77      2.90     2.12      0.140 
      16.687        0.000     0.65      2.67     2.03      0.129 
      16.785        0.000     0.55      2.44     1.93      0.118 
      16.884        0.000     0.50      2.22     1.83      0.107 
      16.982        0.000     0.47      2.02     1.73      0.097 
      17.080        0.000     0.45      1.82     1.63      0.087 
      17.178        0.000     0.43      1.63     1.53      0.078 
      17.276        0.000     0.41      1.46     1.43      0.070 
      17.374        0.000     0.40      1.30     1.33      0.062 
      17.472        0.000     0.38      1.16     1.23      0.056 
      17.571        0.000     0.37      1.03     1.14      0.049 
      17.669        0.000     0.36      0.91     1.04      0.044 
      17.767        0.000     0.35      0.81     0.94      0.039 
      17.865        0.000     0.34      0.72     0.85      0.035 
      17.963        0.000     0.33      0.65     0.77      0.031 
      18.061        0.000     0.32      0.58     0.70      0.028 
      18.160        0.000     0.23      0.51     0.64      0.025 
      18.258        0.000     0.23      0.46     0.57      0.022 
      18.356        0.000     0.22      0.41     0.51      0.020 
      18.454        0.000     0.21      0.37     0.46      0.018 
      18.552        0.000     0.21      0.33     0.41      0.016 
      18.651        0.000     0.20      0.30     0.37      0.015 
      18.749        0.000     0.20      0.28     0.34      0.013 
      18.847        0.000     0.19      0.26     0.32      0.012 
      18.945        0.000     0.19      0.24     0.29      0.012 
      19.043        0.000     0.19      0.23     0.28      0.011 
      19.141        0.000     0.18      0.21     0.26      0.010 
      19.240        0.000     0.18      0.20     0.24      0.010 
      19.338        0.000     0.18      0.19     0.23      0.009 
      19.436        0.000     0.17      0.18     0.22      0.009 
      19.534        0.000     0.17      0.18     0.21      0.008 
      19.632        0.000     0.17      0.17     0.20      0.008 
      19.730        0.000     0.16      0.16     0.20      0.008 
      19.828        0.000     0.16      0.16     0.19      0.008 



      19.927        0.000     0.16      0.15     0.18      0.007 
      20.025        0.000     0.16      0.15     0.18      0.007 
      20.123        0.000     0.15      0.15     0.18      0.007 
      20.221        0.000     0.15      0.14     0.17      0.007 
      20.319        0.000     0.15      0.14     0.17      0.007 
      20.418        0.000     0.15      0.14     0.16      0.007 
      20.516        0.000     0.14      0.13     0.16      0.006 
      20.614        0.000     0.14      0.13     0.16      0.006 
      20.712        0.000     0.14      0.13     0.15      0.006 
      20.810        0.000     0.14      0.13     0.15      0.006 
      20.908        0.000     0.14      0.13     0.15      0.006 
      21.007        0.000     0.13      0.12     0.15      0.006 
      21.105        0.000     0.13      0.12     0.14      0.006 
      21.203        0.000     0.13      0.12     0.14      0.006 
      21.301        0.000     0.13      0.12     0.14      0.006 
      21.399        0.000     0.13      0.12     0.14      0.006 
      21.497        0.000     0.13      0.11     0.14      0.006 
      21.595        0.000     0.13      0.11     0.13      0.005 
      21.694        0.000     0.12      0.11     0.13      0.005 
      21.792        0.000     0.12      0.11     0.13      0.005 
      21.890        0.000     0.12      0.11     0.13      0.005 
      21.988        0.000     0.12      0.11     0.13      0.005 
      22.086        0.000     0.12      0.11     0.13      0.005 
      22.184        0.000     0.12      0.11     0.12      0.005 
      22.283        0.000     0.12      0.10     0.12      0.005 
      22.381        0.000     0.12      0.10     0.12      0.005 
      22.479        0.000     0.11      0.10     0.12      0.005 
      22.577        0.000     0.11      0.10     0.12      0.005 
      22.675        0.000     0.11      0.10     0.12      0.005 
      22.774        0.000     0.11      0.10     0.12      0.005 
      22.872        0.000     0.11      0.10     0.12      0.005 
      22.970        0.000     0.11      0.10     0.11      0.005 
      23.068        0.000     0.11      0.10     0.11      0.005 
      23.166        0.000     0.11      0.09     0.11      0.005 
      23.264        0.000     0.11      0.09     0.11      0.005 
      23.362        0.000     0.11      0.09     0.11      0.004 
      23.461        0.000     0.10      0.09     0.11      0.004 
      23.559        0.000     0.10      0.09     0.11      0.004 
      23.657        0.000     0.10      0.09     0.11      0.004 
      23.755        0.000     0.10      0.09     0.11      0.004 
      23.853        0.000     0.10      0.09     0.11      0.004 
      23.951        0.000     0.10      0.09     0.10      0.004 
      24.050        0.000     0.10      0.09     0.10      0.004 
      24.148        0.000     0.00      0.07     0.09      0.003 
---------------------------------------------------------------------------- 
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 ---------------------------------------------------------------------------- 
 
  Problem Descriptions: 
   100-YEAR FREQUENCY 
   HYDROGRAPH 
   SOUTH SHORES CHURCH, DANA POINT, CA 
 ---------------------------------------------------------------------------- 
 
 
     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90 
     TOTAL CATCHMENT AREA(ACRES) =    3.59 
     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.200 
     LOW LOSS FRACTION = 0.180 
     TIME OF CONCENTRATION(MIN.) =  5.89 
     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
     ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED 
     RETURN FREQUENCY(YEARS) = 100 
        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.52 
       30-MINUTE POINT RAINFALL VALUE(INCHES) =  1.09 
        1-HOUR   POINT RAINFALL VALUE(INCHES) =  1.45 
        3-HOUR   POINT RAINFALL VALUE(INCHES) =  2.43 
        6-HOUR   POINT RAINFALL VALUE(INCHES) =  3.36 
       24-HOUR   POINT RAINFALL VALUE(INCHES) =  5.63 
 
 ---------------------------------------------------------------------------- 
 
     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     1.26 
     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.42 
 
 **************************************************************************** 
   TIME     VOLUME       Q    0.        5.0      10.0      15.0      20.0 
  (HOURS)    (AF)      (CFS) 
 ---------------------------------------------------------------------------- 
   0.10      0.0009      0.23  Q         .         .         .         . 
   0.20      0.0028      0.23  Q         .         .         .         . 
   0.29      0.0047      0.23  Q         .         .         .         . 
   0.39      0.0066      0.23  Q         .         .         .         . 
   0.49      0.0085      0.24  Q         .         .         .         . 
   0.59      0.0104      0.24  Q         .         .         .         . 
   0.69      0.0123      0.24  Q         .         .         .         . 
   0.78      0.0143      0.24  Q         .         .         .         . 
   0.88      0.0162      0.24  Q         .         .         .         . 
   0.98      0.0181      0.24  Q         .         .         .         . 
   1.08      0.0201      0.24  Q         .         .         .         . 
   1.18      0.0221      0.24  Q         .         .         .         . 
   1.28      0.0240      0.24  Q         .         .         .         . 
   1.37      0.0260      0.24  Q         .         .         .         . 
   1.47      0.0280      0.24  Q         .         .         .         . 



   1.57      0.0300      0.25  Q         .         .         .         . 
   1.67      0.0320      0.25  Q         .         .         .         . 
   1.77      0.0340      0.25  Q         .         .         .         . 
   1.86      0.0360      0.25  Q         .         .         .         . 
   1.96      0.0380      0.25  Q         .         .         .         . 
   2.06      0.0401      0.25  Q         .         .         .         . 
   2.16      0.0421      0.25  Q         .         .         .         . 
   2.26      0.0442      0.25  Q         .         .         .         . 
   2.35      0.0462      0.25  Q         .         .         .         . 
   2.45      0.0483      0.26  Q         .         .         .         . 
   2.55      0.0504      0.26  Q         .         .         .         . 
   2.65      0.0525      0.26  Q         .         .         .         . 
   2.75      0.0546      0.26  Q         .         .         .         . 
   2.85      0.0567      0.26  Q         .         .         .         . 
   2.94      0.0588      0.26  Q         .         .         .         . 
   3.04      0.0609      0.26  Q         .         .         .         . 
   3.14      0.0631      0.26  Q         .         .         .         . 
   3.24      0.0652      0.27  Q         .         .         .         . 
   3.34      0.0674      0.27  Q         .         .         .         . 
   3.43      0.0695      0.27  Q         .         .         .         . 
   3.53      0.0717      0.27  Q         .         .         .         . 
   3.63      0.0739      0.27  Q         .         .         .         . 
   3.73      0.0761      0.27  Q         .         .         .         . 
   3.83      0.0783      0.27  Q         .         .         .         . 
   3.93      0.0806      0.28  Q         .         .         .         . 
   4.02      0.0828      0.28  Q         .         .         .         . 
   4.12      0.0850      0.28  Q         .         .         .         . 
   4.22      0.0873      0.28  Q         .         .         .         . 
   4.32      0.0896      0.28  Q         .         .         .         . 
   4.42      0.0919      0.28  Q         .         .         .         . 
   4.51      0.0942      0.28  Q         .         .         .         . 
   4.61      0.0965      0.28  Q         .         .         .         . 
   4.71      0.0988      0.29  Q         .         .         .         . 
   4.81      0.1011      0.29  Q         .         .         .         . 
   4.91      0.1035      0.29  Q         .         .         .         . 
   5.01      0.1058      0.29  Q         .         .         .         . 
   5.10      0.1082      0.29  Q         .         .         .         . 
   5.20      0.1106      0.29  Q         .         .         .         . 
   5.30      0.1130      0.30  Q         .         .         .         . 
   5.40      0.1154      0.30  Q         .         .         .         . 
   5.50      0.1178      0.30  Q         .         .         .         . 
   5.59      0.1203      0.30  Q         .         .         .         . 
   5.69      0.1227      0.30  Q         .         .         .         . 
   5.79      0.1252      0.30  Q         .         .         .         . 
   5.89      0.1277      0.31  Q         .         .         .         . 
   5.99      0.1302      0.31  Q         .         .         .         . 
   6.09      0.1327      0.31  Q         .         .         .         . 
   6.18      0.1352      0.31  Q         .         .         .         . 
   6.28      0.1378      0.32  Q         .         .         .         . 
   6.38      0.1403      0.32  Q         .         .         .         . 
   6.48      0.1429      0.32  Q         .         .         .         . 
   6.58      0.1455      0.32  Q         .         .         .         . 
   6.67      0.1481      0.32  Q         .         .         .         . 
   6.77      0.1507      0.32  Q         .         .         .         . 
   6.87      0.1534      0.33  Q         .         .         .         . 
   6.97      0.1560      0.33  Q         .         .         .         . 
   7.07      0.1587      0.33  Q         .         .         .         . 
   7.17      0.1614      0.33  Q         .         .         .         . 
   7.26      0.1641      0.34  Q         .         .         .         . 
   7.36      0.1669      0.34  Q         .         .         .         . 
   7.46      0.1696      0.34  Q         .         .         .         . 
   7.56      0.1724      0.34  Q         .         .         .         . 
   7.66      0.1752      0.35  Q         .         .         .         . 



   7.75      0.1780      0.35  Q         .         .         .         . 
   7.85      0.1809      0.35  Q         .         .         .         . 
   7.95      0.1837      0.35  Q         .         .         .         . 
   8.05      0.1866      0.36  Q         .         .         .         . 
   8.15      0.1895      0.36  Q         .         .         .         . 
   8.24      0.1924      0.36  Q         .         .         .         . 
   8.34      0.1954      0.36  Q         .         .         .         . 
   8.44      0.1984      0.37  Q         .         .         .         . 
   8.54      0.2014      0.37  Q         .         .         .         . 
   8.64      0.2044      0.37  Q         .         .         .         . 
   8.74      0.2074      0.38  Q         .         .         .         . 
   8.83      0.2105      0.38  Q         .         .         .         . 
   8.93      0.2136      0.38  Q         .         .         .         . 
   9.03      0.2167      0.39  Q         .         .         .         . 
   9.13      0.2199      0.39  Q         .         .         .         . 
   9.23      0.2231      0.39  Q         .         .         .         . 
   9.32      0.2263      0.40  Q         .         .         .         . 
   9.42      0.2295      0.40  Q         .         .         .         . 
   9.52      0.2328      0.40  Q         .         .         .         . 
   9.62      0.2361      0.41  Q         .         .         .         . 
   9.72      0.2394      0.41  Q         .         .         .         . 
   9.82      0.2428      0.42  Q         .         .         .         . 
   9.91      0.2462      0.42  Q         .         .         .         . 
  10.01      0.2496      0.43  Q         .         .         .         . 
  10.11      0.2531      0.43  Q         .         .         .         . 
  10.21      0.2566      0.43  Q         .         .         .         . 
  10.31      0.2601      0.44  Q         .         .         .         . 
  10.40      0.2637      0.44  Q         .         .         .         . 
  10.50      0.2673      0.45  Q         .         .         .         . 
  10.60      0.2710      0.45  Q         .         .         .         . 
  10.70      0.2747      0.46  Q         .         .         .         . 
  10.80      0.2784      0.46  Q         .         .         .         . 
  10.90      0.2822      0.47  Q         .         .         .         . 
  10.99      0.2860      0.48  Q         .         .         .         . 
  11.09      0.2899      0.48  Q         .         .         .         . 
  11.19      0.2938      0.49  Q         .         .         .         . 
  11.29      0.2978      0.49  Q         .         .         .         . 
  11.39      0.3018      0.50  .Q        .         .         .         . 
  11.48      0.3059      0.51  .Q        .         .         .         . 
  11.58      0.3101      0.51  .Q        .         .         .         . 
  11.68      0.3142      0.52  .Q        .         .         .         . 
  11.78      0.3185      0.53  .Q        .         .         .         . 
  11.88      0.3228      0.53  .Q        .         .         .         . 
  11.98      0.3272      0.54  .Q        .         .         .         . 
  12.07      0.3317      0.57  .Q        .         .         .         . 
  12.17      0.3369      0.70  .Q        .         .         .         . 
  12.27      0.3426      0.71  .Q        .         .         .         . 
  12.37      0.3484      0.72  .Q        .         .         .         . 
  12.47      0.3543      0.73  .Q        .         .         .         . 
  12.56      0.3603      0.74  .Q        .         .         .         . 
  12.66      0.3664      0.75  .Q        .         .         .         . 
  12.76      0.3725      0.77  .Q        .         .         .         . 
  12.86      0.3788      0.78  .Q        .         .         .         . 
  12.96      0.3851      0.79  .Q        .         .         .         . 
  13.05      0.3916      0.80  .Q        .         .         .         . 
  13.15      0.3982      0.82  .Q        .         .         .         . 
  13.25      0.4049      0.83  .Q        .         .         .         . 
  13.35      0.4117      0.85  .Q        .         .         .         . 
  13.45      0.4187      0.86  .Q        .         .         .         . 
  13.55      0.4258      0.89  .Q        .         .         .         . 
  13.64      0.4331      0.90  .Q        .         .         .         . 
  13.74      0.4405      0.93  .Q        .         .         .         . 
  13.84      0.4480      0.94  .Q        .         .         .         . 



  13.94      0.4558      0.97  .Q        .         .         .         . 
  14.04      0.4637      0.99  .Q        .         .         .         . 
  14.13      0.4719      1.03  . Q       .         .         .         . 
  14.23      0.4803      1.05  . Q       .         .         .         . 
  14.33      0.4890      1.09  . Q       .         .         .         . 
  14.43      0.4979      1.11  . Q       .         .         .         . 
  14.53      0.5071      1.16  . Q       .         .         .         . 
  14.63      0.5166      1.19  . Q       .         .         .         . 
  14.72      0.5265      1.25  . Q       .         .         .         . 
  14.82      0.5367      1.28  . Q       .         .         .         . 
  14.92      0.5474      1.36  . Q       .         .         .         . 
  15.02      0.5586      1.40  . Q       .         .         .         . 
  15.12      0.5703      1.50  . Q       .         .         .         . 
  15.21      0.5827      1.56  .  Q      .         .         .         . 
  15.31      0.5959      1.69  .  Q      .         .         .         . 
  15.41      0.6098      1.74  .  Q      .         .         .         . 
  15.51      0.6240      1.76  .  Q      .         .         .         . 
  15.61      0.6388      1.90  .  Q      .         .         .         . 
  15.71      0.6557      2.28  .   Q     .         .         .         . 
  15.80      0.6754      2.57  .    Q    .         .         .         . 
  15.90      0.7013      3.80  .      Q  .         .         .         . 
  16.00      0.7387      5.42  .         Q         .         .         . 
  16.10      0.8323     17.67  .         .         .         .    Q    . 
  16.20      0.9161      2.99  .    Q    .         .         .         . 
  16.29      0.9366      2.06  .   Q     .         .         .         . 
  16.39      0.9517      1.65  .  Q      .         .         .         . 
  16.49      0.9650      1.62  .  Q      .         .         .         . 
  16.59      0.9774      1.45  . Q       .         .         .         . 
  16.69      0.9886      1.32  . Q       .         .         .         . 
  16.79      0.9989      1.22  . Q       .         .         .         . 
  16.88      1.0084      1.13  . Q       .         .         .         . 
  16.98      1.0173      1.07  . Q       .         .         .         . 
  17.08      1.0257      1.01  . Q       .         .         .         . 
  17.18      1.0337      0.96  .Q        .         .         .         . 
  17.28      1.0413      0.91  .Q        .         .         .         . 
  17.37      1.0485      0.88  .Q        .         .         .         . 
  17.47      1.0555      0.84  .Q        .         .         .         . 
  17.57      1.0622      0.81  .Q        .         .         .         . 
  17.67      1.0687      0.78  .Q        .         .         .         . 
  17.77      1.0749      0.76  .Q        .         .         .         . 
  17.87      1.0810      0.74  .Q        .         .         .         . 
  17.96      1.0869      0.72  .Q        .         .         .         . 
  18.06      1.0926      0.70  .Q        .         .         .         . 
  18.16      1.0977      0.54  .Q        .         .         .         . 
  18.26      1.1020      0.52  .Q        .         .         .         . 
  18.36      1.1062      0.51  .Q        .         .         .         . 
  18.45      1.1102      0.50  Q         .         .         .         . 
  18.55      1.1142      0.48  Q         .         .         .         . 
  18.65      1.1181      0.47  Q         .         .         .         . 
  18.75      1.1219      0.46  Q         .         .         .         . 
  18.85      1.1256      0.45  Q         .         .         .         . 
  18.94      1.1292      0.44  Q         .         .         .         . 
  19.04      1.1327      0.43  Q         .         .         .         . 
  19.14      1.1362      0.42  Q         .         .         .         . 
  19.24      1.1396      0.41  Q         .         .         .         . 
  19.34      1.1429      0.41  Q         .         .         .         . 
  19.44      1.1462      0.40  Q         .         .         .         . 
  19.53      1.1494      0.39  Q         .         .         .         . 
  19.63      1.1526      0.39  Q         .         .         .         . 
  19.73      1.1557      0.38  Q         .         .         .         . 
  19.83      1.1587      0.37  Q         .         .         .         . 
  19.93      1.1617      0.37  Q         .         .         .         . 
  20.02      1.1647      0.36  Q         .         .         .         . 



  20.12      1.1676      0.36  Q         .         .         .         . 
  20.22      1.1704      0.35  Q         .         .         .         . 
  20.32      1.1733      0.34  Q         .         .         .         . 
  20.42      1.1760      0.34  Q         .         .         .         . 
  20.52      1.1788      0.34  Q         .         .         .         . 
  20.61      1.1815      0.33  Q         .         .         .         . 
  20.71      1.1841      0.33  Q         .         .         .         . 
  20.81      1.1868      0.32  Q         .         .         .         . 
  20.91      1.1894      0.32  Q         .         .         .         . 
  21.01      1.1919      0.31  Q         .         .         .         . 
  21.10      1.1945      0.31  Q         .         .         .         . 
  21.20      1.1970      0.31  Q         .         .         .         . 
  21.30      1.1994      0.30  Q         .         .         .         . 
  21.40      1.2019      0.30  Q         .         .         .         . 
  21.50      1.2043      0.30  Q         .         .         .         . 
  21.60      1.2067      0.29  Q         .         .         .         . 
  21.69      1.2090      0.29  Q         .         .         .         . 
  21.79      1.2114      0.29  Q         .         .         .         . 
  21.89      1.2137      0.28  Q         .         .         .         . 
  21.99      1.2159      0.28  Q         .         .         .         . 
  22.09      1.2182      0.28  Q         .         .         .         . 
  22.18      1.2204      0.27  Q         .         .         .         . 
  22.28      1.2227      0.27  Q         .         .         .         . 
  22.38      1.2248      0.27  Q         .         .         .         . 
  22.48      1.2270      0.27  Q         .         .         .         . 
  22.58      1.2292      0.26  Q         .         .         .         . 
  22.68      1.2313      0.26  Q         .         .         .         . 
  22.77      1.2334      0.26  Q         .         .         .         . 
  22.87      1.2355      0.26  Q         .         .         .         . 
  22.97      1.2376      0.25  Q         .         .         .         . 
  23.07      1.2396      0.25  Q         .         .         .         . 
  23.17      1.2417      0.25  Q         .         .         .         . 
  23.26      1.2437      0.25  Q         .         .         .         . 
  23.36      1.2457      0.25  Q         .         .         .         . 
  23.46      1.2477      0.24  Q         .         .         .         . 
  23.56      1.2496      0.24  Q         .         .         .         . 
  23.66      1.2516      0.24  Q         .         .         .         . 
  23.76      1.2535      0.24  Q         .         .         .         . 
  23.85      1.2554      0.24  Q         .         .         .         . 
  23.95      1.2573      0.23  Q         .         .         .         . 
  24.05      1.2592      0.23  Q         .         .         .         . 
  24.15      1.2602      0.00  Q         .         .         .         . 
 ---------------------------------------------------------------------------- 
 
 
  



 
 
  Problem Descriptions: 
   100-YEAR FREQUENCY 
   ON-SITE DETENTION SYSTEM 
   SOUTH SHORES CHURCH, DANA POINT, CA 
 
 
 
============================================================================ 
     FLOW-THROUGH DETENTION BASIN MODEL 
 
     SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
     CONSTANT HYDROGRAPH TIME UNIT(MINUTES) =    5.890 
     DEAD STORAGE(AF) =       0.00 
     SPECIFIED DEAD STORAGE(AF) FILLED =       0.00 
     ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN =    0.00 
 
 
                    INFLOW 
                      | 
                      | 
                      | 
                      V               __effective depth 
                -------------         |   (and volume) 
                |           |    |    | 
                | detention |    |....V............. 
                |   basin   |<-->|          outflow 
                |           |    |........._________ 
                -------------    |         |   \  
                      |          | storage |     basin outlet 
                      V          ----------- 
                   OUTFLOW 
 
 
     DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
     TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES =  12 
     *BASIN-DEPTH  STORAGE    OUTFLOW  **BASIN-DEPTH  STORAGE    OUTFLOW  * 
     *   (FEET)  (ACRE-FEET)   (CFS)   **   (FEET)  (ACRE-FEET)   (CFS)   * 
     *      0.000      0.000      0.000**      0.500      0.024      0.590* 
     *      1.000      0.048      1.080**      1.500      0.072      1.410* 
     *      2.000      0.096      1.680**      2.500      0.121      1.910* 
     *      3.000      0.145      2.120**      3.500      0.169      2.300* 
     *      4.000      0.193      2.480**      4.500      0.217      2.640* 
     *      5.000      0.241      2.790**      5.670      0.273      2.980* 
---------------------------------------------------------------------------- 
     BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
      INTERVAL   DEPTH   {S-O*DT/2}   {S+O*DT/2} 
       NUMBER   (FEET)   (ACRE-FEET)  (ACRE-FEET) 
           1     0.00       0.00000      0.00000 
           2     0.50       0.02161      0.02639 
           3     1.00       0.04362      0.05238 
           4     1.50       0.06628      0.07772 
           5     2.00       0.08919      0.10281 
           6     2.50       0.11325      0.12875 
           7     3.00       0.13640      0.15360 
           8     3.50       0.15967      0.17833 
           9     4.00       0.18294      0.20306 
          10     4.50       0.20629      0.22771 
          11     5.00       0.22968      0.25232 
          12     5.67       0.26091      0.28509 
     WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 
---------------------------------------------------------------------------- 



     DETENTION BASIN ROUTING RESULTS: 
     NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
           OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
           AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 
 
        TIME  DEAD-STORAGE  INFLOW  EFFECTIVE  OUTFLOW  EFFECTIVE 
       (HRS)   FILLED(AF)    (CFS)  DEPTH(FT)   (CFS)   VOLUME(AF) 
---------------------------------------------------------------------------- 
       0.097        0.000     0.23      0.04     0.02      0.002 
       0.195        0.000     0.23      0.06     0.06      0.003 
       0.293        0.000     0.23      0.09     0.09      0.004 
       0.392        0.000     0.23      0.11     0.12      0.005 
       0.490        0.000     0.24      0.13     0.14      0.006 
       0.588        0.000     0.24      0.14     0.16      0.007 
       0.686        0.000     0.24      0.15     0.17      0.007 
       0.784        0.000     0.24      0.16     0.18      0.008 
       0.882        0.000     0.24      0.17     0.19      0.008 
       0.981        0.000     0.24      0.17     0.20      0.008 
       1.079        0.000     0.24      0.18     0.21      0.009 
       1.177        0.000     0.24      0.18     0.21      0.009 
       1.275        0.000     0.24      0.19     0.22      0.009 
       1.373        0.000     0.24      0.19     0.22      0.009 
       1.471        0.000     0.24      0.19     0.23      0.009 
       1.570        0.000     0.25      0.20     0.23      0.009 
       1.668        0.000     0.25      0.20     0.23      0.010 
       1.766        0.000     0.25      0.20     0.24      0.010 
       1.864        0.000     0.25      0.20     0.24      0.010 
       1.962        0.000     0.25      0.20     0.24      0.010 
       2.060        0.000     0.25      0.21     0.24      0.010 
       2.159        0.000     0.25      0.21     0.24      0.010 
       2.257        0.000     0.25      0.21     0.25      0.010 
       2.355        0.000     0.25      0.21     0.25      0.010 
       2.453        0.000     0.26      0.21     0.25      0.010 
       2.551        0.000     0.26      0.21     0.25      0.010 
       2.649        0.000     0.26      0.21     0.25      0.010 
       2.748        0.000     0.26      0.21     0.25      0.010 
       2.846        0.000     0.26      0.22     0.25      0.010 
       2.944        0.000     0.26      0.22     0.26      0.010 
       3.042        0.000     0.26      0.22     0.26      0.010 
       3.140        0.000     0.26      0.22     0.26      0.011 
       3.238        0.000     0.27      0.22     0.26      0.011 
       3.337        0.000     0.27      0.22     0.26      0.011 
       3.435        0.000     0.27      0.22     0.26      0.011 
       3.533        0.000     0.27      0.22     0.26      0.011 
       3.631        0.000     0.27      0.22     0.26      0.011 
       3.729        0.000     0.27      0.23     0.27      0.011 
       3.827        0.000     0.27      0.23     0.27      0.011 
       3.926        0.000     0.28      0.23     0.27      0.011 
       4.024        0.000     0.28      0.23     0.27      0.011 
       4.122        0.000     0.28      0.23     0.27      0.011 
       4.220        0.000     0.28      0.23     0.27      0.011 
       4.318        0.000     0.28      0.23     0.27      0.011 
       4.416        0.000     0.28      0.23     0.28      0.011 
       4.515        0.000     0.28      0.23     0.28      0.011 
       4.613        0.000     0.28      0.24     0.28      0.011 
       4.711        0.000     0.29      0.24     0.28      0.011 
       4.809        0.000     0.29      0.24     0.28      0.011 
       4.907        0.000     0.29      0.24     0.28      0.012 
       5.005        0.000     0.29      0.24     0.28      0.012 
       5.104        0.000     0.29      0.24     0.29      0.012 
       5.202        0.000     0.29      0.24     0.29      0.012 
       5.300        0.000     0.30      0.25     0.29      0.012 
       5.398        0.000     0.30      0.25     0.29      0.012 



       5.496        0.000     0.30      0.25     0.29      0.012 
       5.594        0.000     0.30      0.25     0.29      0.012 
       5.693        0.000     0.30      0.25     0.30      0.012 
       5.791        0.000     0.30      0.25     0.30      0.012 
       5.889        0.000     0.31      0.25     0.30      0.012 
       5.987        0.000     0.31      0.26     0.30      0.012 
       6.085        0.000     0.31      0.26     0.30      0.012 
       6.183        0.000     0.31      0.26     0.30      0.012 
       6.282        0.000     0.32      0.26     0.31      0.012 
       6.380        0.000     0.32      0.26     0.31      0.013 
       6.478        0.000     0.32      0.26     0.31      0.013 
       6.576        0.000     0.32      0.26     0.31      0.013 
       6.674        0.000     0.32      0.27     0.31      0.013 
       6.772        0.000     0.32      0.27     0.32      0.013 
       6.871        0.000     0.33      0.27     0.32      0.013 
       6.969        0.000     0.33      0.27     0.32      0.013 
       7.067        0.000     0.33      0.27     0.32      0.013 
       7.165        0.000     0.33      0.27     0.32      0.013 
       7.263        0.000     0.34      0.28     0.33      0.013 
       7.361        0.000     0.34      0.28     0.33      0.013 
       7.460        0.000     0.34      0.28     0.33      0.013 
       7.558        0.000     0.34      0.28     0.33      0.014 
       7.656        0.000     0.35      0.28     0.33      0.014 
       7.754        0.000     0.35      0.29     0.34      0.014 
       7.852        0.000     0.35      0.29     0.34      0.014 
       7.950        0.000     0.35      0.29     0.34      0.014 
       8.049        0.000     0.36      0.29     0.34      0.014 
       8.147        0.000     0.36      0.29     0.35      0.014 
       8.245        0.000     0.36      0.30     0.35      0.014 
       8.343        0.000     0.36      0.30     0.35      0.014 
       8.441        0.000     0.37      0.30     0.35      0.014 
       8.539        0.000     0.37      0.30     0.36      0.015 
       8.637        0.000     0.37      0.31     0.36      0.015 
       8.736        0.000     0.38      0.31     0.36      0.015 
       8.834        0.000     0.38      0.31     0.37      0.015 
       8.932        0.000     0.38      0.31     0.37      0.015 
       9.030        0.000     0.39      0.32     0.37      0.015 
       9.128        0.000     0.39      0.32     0.37      0.015 
       9.227        0.000     0.39      0.32     0.38      0.015 
       9.325        0.000     0.40      0.32     0.38      0.016 
       9.423        0.000     0.40      0.33     0.38      0.016 
       9.521        0.000     0.40      0.33     0.39      0.016 
       9.619        0.000     0.41      0.33     0.39      0.016 
       9.717        0.000     0.41      0.34     0.39      0.016 
       9.816        0.000     0.42      0.34     0.40      0.016 
       9.914        0.000     0.42      0.34     0.40      0.016 
      10.012        0.000     0.43      0.35     0.41      0.017 
      10.110        0.000     0.43      0.35     0.41      0.017 
      10.208        0.000     0.43      0.35     0.41      0.017 
      10.306        0.000     0.44      0.36     0.42      0.017 
      10.405        0.000     0.44      0.36     0.42      0.017 
      10.503        0.000     0.45      0.36     0.43      0.017 
      10.601        0.000     0.45      0.37     0.43      0.018 
      10.699        0.000     0.46      0.37     0.44      0.018 
      10.797        0.000     0.46      0.38     0.44      0.018 
      10.895        0.000     0.47      0.38     0.44      0.018 
      10.993        0.000     0.48      0.38     0.45      0.018 
      11.092        0.000     0.48      0.39     0.45      0.019 
      11.190        0.000     0.49      0.39     0.46      0.019 
      11.288        0.000     0.49      0.40     0.47      0.019 
      11.386        0.000     0.50      0.40     0.47      0.019 
      11.484        0.000     0.51      0.41     0.48      0.020 
      11.583        0.000     0.51      0.41     0.48      0.020 



      11.681        0.000     0.52      0.42     0.49      0.020 
      11.779        0.000     0.53      0.42     0.50      0.020 
      11.877        0.000     0.53      0.43     0.50      0.021 
      11.975        0.000     0.54      0.43     0.51      0.021 
      12.073        0.000     0.57      0.44     0.52      0.021 
      12.171        0.000     0.70      0.47     0.54      0.023 
      12.270        0.000     0.71      0.49     0.57      0.024 
      12.368        0.000     0.72      0.52     0.59      0.025 
      12.466        0.000     0.73      0.54     0.62      0.026 
      12.564        0.000     0.74      0.55     0.63      0.027 
      12.662        0.000     0.75      0.57     0.65      0.027 
      12.760        0.000     0.77      0.59     0.67      0.028 
      12.859        0.000     0.78      0.60     0.68      0.029 
      12.957        0.000     0.79      0.62     0.70      0.030 
      13.055        0.000     0.80      0.63     0.71      0.030 
      13.153        0.000     0.82      0.65     0.73      0.031 
      13.251        0.000     0.83      0.66     0.74      0.032 
      13.350        0.000     0.85      0.68     0.76      0.033 
      13.448        0.000     0.86      0.70     0.77      0.033 
      13.546        0.000     0.89      0.71     0.79      0.034 
      13.644        0.000     0.90      0.73     0.81      0.035 
      13.742        0.000     0.93      0.75     0.82      0.036 
      13.840        0.000     0.94      0.76     0.84      0.037 
      13.939        0.000     0.97      0.78     0.86      0.038 
      14.037        0.000     0.99      0.80     0.88      0.038 
      14.135        0.000     1.03      0.82     0.90      0.040 
      14.233        0.000     1.05      0.85     0.92      0.041 
      14.331        0.000     1.09      0.87     0.94      0.042 
      14.429        0.000     1.11      0.89     0.96      0.043 
      14.528        0.000     1.16      0.92     0.99      0.044 
      14.626        0.000     1.19      0.95     1.02      0.046 
      14.724        0.000     1.25      0.98     1.05      0.047 
      14.822        0.000     1.28      1.02     1.08      0.049 
      14.920        0.000     1.36      1.06     1.11      0.051 
      15.018        0.000     1.40      1.11     1.13      0.053 
      15.116        0.000     1.50      1.16     1.17      0.056 
      15.215        0.000     1.56      1.22     1.21      0.059 
      15.313        0.000     1.69      1.30     1.25      0.062 
      15.411        0.000     1.74      1.37     1.30      0.066 
      15.509        0.000     1.76      1.44     1.35      0.069 
      15.607        0.000     1.90      1.52     1.40      0.073 
      15.706        0.000     2.28      1.66     1.46      0.080 
      15.804        0.000     2.57      1.83     1.54      0.088 
      15.902        0.000     3.80      2.19     1.68      0.105 
      16.000        0.000     5.42      2.77     1.89      0.134 
      16.098        0.000    17.67      5.34     2.46      0.257 
      16.196        0.000     2.99      5.36     2.89      0.258 
      16.295        0.000     2.06      5.22     2.87      0.252 
      16.393        0.000     1.65      5.02     2.82      0.242 
      16.491        0.000     1.62      4.83     2.77      0.233 
      16.589        0.000     1.45      4.61     2.71      0.223 
      16.687        0.000     1.32      4.39     2.64      0.212 
      16.785        0.000     1.22      4.16     2.57      0.201 
      16.884        0.000     1.13      3.93     2.49      0.190 
      16.982        0.000     1.07      3.70     2.41      0.179 
      17.080        0.000     1.01      3.48     2.33      0.168 
      17.178        0.000     0.96      3.26     2.25      0.158 
      17.276        0.000     0.91      3.05     2.18      0.147 
      17.374        0.000     0.88      2.84     2.10      0.137 
      17.472        0.000     0.84      2.64     2.01      0.128 
      17.571        0.000     0.81      2.46     1.93      0.119 
      17.669        0.000     0.78      2.28     1.85      0.110 
      17.767        0.000     0.76      2.12     1.77      0.102 



      17.865        0.000     0.74      1.96     1.70      0.094 
      17.963        0.000     0.72      1.81     1.62      0.087 
      18.061        0.000     0.70      1.67     1.54      0.080 
      18.160        0.000     0.54      1.51     1.46      0.073 
      18.258        0.000     0.52      1.37     1.37      0.066 
      18.356        0.000     0.51      1.24     1.28      0.059 
      18.454        0.000     0.50      1.12     1.20      0.054 
      18.552        0.000     0.48      1.01     1.12      0.049 
      18.651        0.000     0.47      0.92     1.04      0.044 
      18.749        0.000     0.46      0.83     0.96      0.040 
      18.847        0.000     0.45      0.76     0.88      0.036 
      18.945        0.000     0.44      0.70     0.81      0.033 
      19.043        0.000     0.43      0.64     0.76      0.031 
      19.141        0.000     0.42      0.59     0.71      0.029 
      19.240        0.000     0.41      0.55     0.66      0.027 
      19.338        0.000     0.41      0.52     0.62      0.025 
      19.436        0.000     0.40      0.48     0.59      0.023 
      19.534        0.000     0.39      0.46     0.55      0.022 
      19.632        0.000     0.39      0.43     0.52      0.021 
      19.730        0.000     0.38      0.41     0.50      0.020 
      19.828        0.000     0.37      0.39     0.48      0.019 
      19.927        0.000     0.37      0.38     0.46      0.018 
      20.025        0.000     0.36      0.37     0.44      0.018 
      20.123        0.000     0.36      0.35     0.43      0.017 
      20.221        0.000     0.35      0.34     0.41      0.017 
      20.319        0.000     0.34      0.33     0.40      0.016 
      20.418        0.000     0.34      0.33     0.39      0.016 
      20.516        0.000     0.34      0.32     0.38      0.015 
      20.614        0.000     0.33      0.31     0.37      0.015 
      20.712        0.000     0.33      0.31     0.36      0.015 
      20.810        0.000     0.32      0.30     0.36      0.014 
      20.908        0.000     0.32      0.29     0.35      0.014 
      21.007        0.000     0.31      0.29     0.34      0.014 
      21.105        0.000     0.31      0.28     0.34      0.014 
      21.203        0.000     0.31      0.28     0.33      0.013 
      21.301        0.000     0.30      0.28     0.33      0.013 
      21.399        0.000     0.30      0.27     0.32      0.013 
      21.497        0.000     0.30      0.27     0.32      0.013 
      21.595        0.000     0.29      0.26     0.31      0.013 
      21.694        0.000     0.29      0.26     0.31      0.013 
      21.792        0.000     0.29      0.26     0.31      0.012 
      21.890        0.000     0.28      0.25     0.30      0.012 
      21.988        0.000     0.28      0.25     0.30      0.012 
      22.086        0.000     0.28      0.25     0.29      0.012 
      22.184        0.000     0.27      0.25     0.29      0.012 
      22.283        0.000     0.27      0.24     0.29      0.012 
      22.381        0.000     0.27      0.24     0.28      0.012 
      22.479        0.000     0.27      0.24     0.28      0.011 
      22.577        0.000     0.26      0.23     0.28      0.011 
      22.675        0.000     0.26      0.23     0.28      0.011 
      22.774        0.000     0.26      0.23     0.27      0.011 
      22.872        0.000     0.26      0.23     0.27      0.011 
      22.970        0.000     0.25      0.23     0.27      0.011 
      23.068        0.000     0.25      0.22     0.26      0.011 
      23.166        0.000     0.25      0.22     0.26      0.011 
      23.264        0.000     0.25      0.22     0.26      0.011 
      23.362        0.000     0.25      0.22     0.26      0.010 
      23.461        0.000     0.24      0.22     0.26      0.010 
      23.559        0.000     0.24      0.21     0.25      0.010 
      23.657        0.000     0.24      0.21     0.25      0.010 
      23.755        0.000     0.24      0.21     0.25      0.010 
      23.853        0.000     0.24      0.21     0.25      0.010 
      23.951        0.000     0.23      0.21     0.24      0.010 



      24.050        0.000     0.23      0.20     0.24      0.010 
      24.148        0.000     0.00      0.17     0.22      0.008 
---------------------------------------------------------------------------- 
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Off‐site Retention Basin Calculations 
 
The purpose of this section of the report is to determine the maximum increase in flow 
the existing retention basin at the Pointe Monarch Community can handle. Per the 
Hydrology and Hydraulic Analysis Report prepared by Hunsaker & Associates (2002), the 
retention basin was designed to keep the post‐development peak runoff rates from the 
developed site from not exceeding the pre‐development levels for the 2‐year 24‐hour 
storm runoff event.  Adams‐Streeter Civil Engineers has performed a field investigation 
of the retention basin and have noted that there is vegetation in the basin and the 
outlet structures are free of debris. Adams‐Streeter feels that the basin is working as 
originally designed in the Hunsaker & Associates report, therefore the assumptions and 
calculations assumed in the report can be relied upon. 
 
 The retention basin was originally designed to accept storm flows, via the existing 
concrete v‐ditch, from approximate 5.83 acres, comprising of the Monarch Bay Villas 
and the natural sloped areas south‐east of the villas.  Since the original Hydrology and 
Hydraulic report prepared by Hunsaker and Associates incorrectly assumed that flows 
from the church property did not drain to the existing v‐ditch at the south‐easterly 
corner of the property, the capacity of the retention basin has to be reevaluated to see 
how much additional flows the church property can contribute to the basin. Since the 
existing retention basin was designed with approximately 2.2 feet of freeboard during a 
100 year storm event, it is assumed that the basin can adequately handle approximately 
an additional 1.2 feet of storage and still meet the minimum 1.0 feet of free‐board 
during a 100 year storm event.  
 
The existing retention basin has two separate outlets. Each has a reinforced concrete 
wingwall headwall with an 18” storm drain outlet pipe. Each 18” storm drain pipe will be 
analyzed using the Submerged Orifice Equation.  
 
   



 

It should be noted that the Discharge Coefficient used was determined from the 
Hydrology and Hydraulic Report prepared by Hunsaker and Associates (2002). Using 
information from Section F of the report, the following Cd was determined for one of the 
two outlets: 
 

2 ∆
 

 
Where, 
Cd =  Discharge Coefficient 
Q =  Flow, 8.2 cfs 
g =  32.2 fps 
h =  Water Depth at Outlet (113.3 – (111.9‐0.75)=0.65’ 
A =  Area of outlet, 18” Pipe = 1.77 ft2 

 
Therefore, Cd = 0.71 
 
For the purpose of this report, a Cd value of 0.70 will be used. 
 
 
The below calculations, using the submerged orifice equation, show the maximum flows 
the two outlet pipes can handle and still maintain 1.0 feet of freeboard. 
 
The lower outlet, Outlet #1, has an invert elevation of 110.5. The second outlet, Outlet 
#2, has an invert elevation of 111.9. The retention basin’s top of berm is as at elevation 
of approximately 115.50. To insure a minimum 1.0 feet of freeboard, the calculation 
below assumes a maximum water surface elevation of 114.5. 
 
Submerged Orifice Equation 

 
2 ∆  

 
Where, 
Q =  Flow, cfs 
Cd =  Discharge Coefficient, 0.70 
g =  32.2 fps 
h =  Water Depth at Outlet 
A =  Area of outlet, 18” Pipe = 1.77 ft2 

 
   



 

Outlet #1 – 18” Pipe, 110.5 Invert Elevation 
 
Q = (0.7)(1.77 ft2)[2 x 32.2 fps x (114.5‐(110.5+0.75))]1/2 

 
Q = 17.9 cfs 
 
Outlet #2 – 18” Pipe, 111.9 Invert Elevation 
 
Q = (0.7)(1.77 ft2)[2 x 32.2 fps x (114.5‐(111.9+0.75))]1/2 

 
Q100 = 13.5 cfs 
 

Maximum Qtotal = 17.9 cfs + 13.5 cfs = 31.4 cfs 
 
Per the Hunsaker report, the basin assumed an outflow of 23.1 cfs for the 100‐year 
storm. This included flow from the v‐ditch and the actual basin itself. Utilizing the basin 
to within a 1.0 foot of free‐board, the maximum outflow is 31.4 cfs. Therefore the 
difference between these two flows would be the allowable addition from the church 
property to the basin. 
 
Maximum Allowable Q100 from South Shores Church is equal to 8.3 cfs. 
 
It should be noted that while the hydrology report and maps state that 9.2 cfs is being 
discharged from the property into the v‐ditch, 1.0 cfs is being contributed from the 
Monarch Bay Villas. Since this area was already included in the retention basin’s original 
sizing calculations, it can be ignored. Therefore, the 100‐year flow being contributed 
from the church property is equal to 8.2 cfs.  
 
Q100 Actual < Q100 Allowable 
Q100 =8.2 cfs < Q100 8.3cfs 
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Hydraulic Analysis of Existing Concrete V‐Ditch 
 
The purpose of this section of the report is to prove that the existing concrete v‐ditch 
that the church property drains to can handle the 100‐year frequency 8.2 cfs (See Table 
A‐1, Section IV).  
 
Analyzing the Hydrology & Hydraulic Analysis Report prepared by Hunsaker & Associates 
(2002), the Monarch Bay Villas also drain to this existing v‐ditch. At the end of Pompeii 
Drive and Atlantis Way, pipes discharge directly to the v‐ditch approximately 8.7 cfs and 
11.4 cfs, respectively. These flows are the individual flows being contributed from the 
two subareas of the villas. These flows should cannot be added to find the total flow 
that confluence in the v‐ditch. Per the Hunsaker Drainage Report, the total confluenced 
flow draining from the Monarch Bay Villas is equal to Q100=19.6 cfs, which is comprised 
of Areas A1, A2, A65, A66 and A67 (See Developed Condition Hydrology Map in 
Hunsaker Drainage Report). Downstream of the Monarch Bay Villas, an additional 1.0 
acre drains to another v‐ditch which ultimately connects to the v‐ditch in this analysis. 
This 1.0 acre (Area A3 of the Hunsaker Developed Condition Hydrology Map) contributes 
a Q100 of approximately 3.5 cfs. Once confluenced at Node 4.1, the total Q100 draining 
to the retention basin is equal to 20.3 cfs.  
 
Assuming that the church property drains approximately 8.2 cfs during a 100‐year storm 
event, along with flow from the Monarch Bay Villas and surrounding natural area, the 
maximum flow in the v‐ditch would be 28.5 cfs (20.3 cfs + 8.2 cfs) during a 100‐year 
storm event. 
 
Using the Water Surface Pressure Gradient Program (WSPGW) supplied by Civil Design, 
the v‐ditch can be evaluated by computing the uniform and non‐uniform steady flow 
water surface profiles and pressure gradients in the open channel.  
 
To determine the downstream HGL control, a water surface elevation of 131.33 was 
assumed (Invert elevation of 131.05 + depth of v‐ditch, 1.5’). Since the water surface 
elevation for the retention basin during a 100‐year storm is equal to 114.50, this is a 
conservative assumption.  
 
As shown in the calculations within this section, the water surface elevation never 
exceeds the top of the v‐ditch, therefore it is acceptable to assume that the v‐ditch can 
sufficiently contain flows during a 100‐year storm event. 
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
      .000   129.830    1.242   131.072     28.50   17.11    4.54   135.62     .00    2.14     2.58    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .636    .1784                                         .0721      .05     1.24    3.75    1.04    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
      .636   129.943    1.247   131.190     28.50   16.97    4.47   135.66     .00    2.14     2.59    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.373    .1784                                         .0671      .23     1.25    3.72    1.04    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
     4.009   130.545    1.278   131.823     28.50   16.18    4.07   135.89     .00    2.14     2.66    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.831    .1784                                         .0591      .17     1.28    3.50    1.04    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
     6.840   131.050    1.310   132.360     28.50   15.43    3.70   136.06     .00    2.14     2.72    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    23.560    .0586                                         .0543     1.28     1.31    3.30    1.30    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
    30.400   132.430    1.320   133.750     28.50   15.20    3.59   137.34     .00    2.14     2.74    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    31.367    .0532                                         .0532     1.67     1.32    3.24    1.32    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
    61.767   134.098    1.320   135.418     28.50   15.20    3.59   139.00     .00    2.14     2.74    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    89.124    .0532                                         .0535     4.77     1.32    3.24    1.32    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   150.892   138.837    1.317   140.154     28.50   15.27    3.62   143.77     .00    2.14     2.73    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    76.598    .0532                                         .0575     4.40     1.32    3.26    1.32    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   227.490   142.910    1.285   144.195     28.50   16.01    3.98   148.18     .00    2.14     2.67    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.072    .0544                                         .0622      .75     1.29    3.46    1.31    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   239.562   143.566    1.276   144.843     28.50   16.23    4.09   148.93     .00    2.14     2.65    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    28.568    .0544                                         .0676     1.93     1.28    3.51    1.31    .014       .00  1.00  TRAP    
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   268.130   145.120    1.245   146.365     28.50   17.02    4.50   150.86     .00    2.14     2.59    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    16.492    .0652                                         .0735     1.21     1.25    3.73    1.27    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   284.622   146.195    1.234   147.429     28.50   17.30    4.65   152.08     .00    2.14     2.57    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    28.918    .0652                                         .0802     2.32     1.23    3.81    1.27    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   313.540   148.080    1.204   149.284     28.50   18.15    5.11   154.40     .00    2.14     2.51    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0903                                          .0892      .00    1.20    4.04             .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   313.551   148.081    1.172   149.253     27.80   18.65    5.40   154.65     .00    2.12     2.44    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    13.766    .0813                                         .0956     1.32     1.17    4.21    1.20    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   327.317   149.200    1.160   150.360     27.80   19.01    5.61   155.97     .00    2.12     2.42    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    22.729    .0813                                         .1047     2.38     1.16    4.31    1.20    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   350.046   151.048    1.132   152.179     27.80   19.94    6.17   158.35     .00    2.12     2.36    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    15.683    .0813                                         .1189     1.86     1.13    4.57    1.20    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   365.729   152.322    1.104   153.426     27.80   20.91    6.79   160.22     .00    2.12     2.31    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.151    .0813                                         .1349     1.64     1.10    4.86    1.20    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   377.880   153.310    1.077   154.387     27.80   21.93    7.47   161.86     .00    2.12     2.25    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.617    .1197                                         .1455      .82     1.08    5.15    1.12    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   383.497   153.983    1.071   155.054     27.80   22.16    7.63   162.68     .00    2.12     2.24    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    19.523    .1197                                         .1574     3.07     1.07    5.22    1.12    .014       .00  1.00  TRAP    
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   403.020   156.320    1.045   157.365     27.80   23.24    8.39   165.75     .00    2.12     2.19    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    25.780    .1564                                         .1736     4.48     1.04    5.54    1.06    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   428.800   160.353    1.030   161.383     27.80   23.87    8.85   170.23     .00    2.12     2.16    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    24.210    .1564                                         .1919     4.65     1.03    5.73    1.06    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   453.010   164.140    1.005   165.145     27.80   25.04    9.74   174.88     .00    2.12     2.11    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    31.165    .2119                                         .1981     6.17     1.00    6.08    1.00    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   484.175   170.744    1.017   171.761     27.80   24.47    9.30   181.06     .00    2.12     2.13    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    26.178    .2119                                         .1806     4.73     1.02    5.91    1.00    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   510.354   176.291    1.043   177.334     27.80   23.33    8.45   185.79     .00    2.12     2.19    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    14.056    .2119                                         .1591     2.24     1.04    5.57    1.00    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   524.410   179.270    1.069   180.339     27.80   22.25    7.69   188.02     .00    2.12     2.24    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.812    .2124                                         .1468      .41     1.07    5.25    1.00    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   527.222   179.867    1.075   180.943     27.80   22.00    7.52   188.46     .00    2.12     2.25    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     8.590    .2124                                         .1361     1.17     1.08    5.17    1.00    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   535.812   181.692    1.102   182.795     27.80   20.98    6.83   189.63     .00    2.12     2.30    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.409    .2124                                         .1199      .77     1.10    4.87    1.00    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   542.221   183.054    1.130   184.184     27.80   20.00    6.21   190.39     .00    2.12     2.36    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.019    .2124                                         .1056      .53     1.13    4.59    1.00    .014       .00  1.00  TRAP    
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   547.240   184.120    1.158   185.278     27.80   19.07    5.65   190.92     .00    2.12     2.42    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.531    .1773                                         .0964      .24     1.16    4.33    1.03    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   549.771   184.569    1.170   185.739     27.80   18.70    5.43   191.17     .00    2.12     2.44    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.219    .1773                                         .0883      .46     1.17    4.22    1.03    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   554.990   185.494    1.200   186.694     27.80   17.83    4.94   191.63     .00    2.12     2.50    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.209    .1773                                         .0778      .33     1.20    3.98    1.03    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   559.199   186.240    1.230   187.470     27.80   17.00    4.49   191.96     .00    2.12     2.56    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.468    .1773                                         .0685      .24     1.23    3.75    1.03    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   562.667   186.855    1.261   188.116     27.80   16.21    4.08   192.20     .00    2.12     2.62    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.903    .1773                                         .0604      .18     1.26    3.53    1.03    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   565.570   187.370    1.292   188.662     27.80   15.46    3.71   192.37     .00    2.12     2.68    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .1819                                          .1066      .00    1.29    3.33             .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   565.581   187.372     .870   188.242     16.90   20.04    6.24   194.48     .00    1.73     1.84    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.915    .1772                                         .1556      .45      .87    5.22     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   568.496   187.889     .872   188.761     16.90   19.94    6.17   194.93     .00    1.73     1.84    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    16.935    .1772                                         .1454     2.46      .87    5.18     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   585.431   190.890     .894   191.784     16.90   19.01    5.61   197.40     .00    1.73     1.89    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     9.923    .1772                                         .1281     1.27      .89    4.88     .85    .014       .00  1.00  TRAP    



 FILE: SSC.WSW                               W S P G W - CIVILDESIGN Version 14.06                                         PAGE    5 
                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   595.354   192.648     .917   193.565     16.90   18.13    5.10   198.67     .00    1.73     1.93    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.844    .1772                                         .1128      .77      .92    4.60     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   602.198   193.861     .940   194.801     16.90   17.28    4.64   199.44     .00    1.73     1.98    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.114    .1772                                         .0994      .51      .94    4.33     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   607.312   194.767     .964   195.731     16.90   16.48    4.22   199.95     .00    1.73     2.03    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.005    .1772                                         .0876      .35      .96    4.08     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   611.317   195.477     .988   196.465     16.90   15.71    3.83   200.30     .00    1.73     2.08    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.233    .1772                                         .0772      .25      .99    3.85     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   614.550   196.050    1.013   197.063     16.90   14.98    3.48   200.55     .00    1.73     2.13    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.700    .0901                                         .0719      .12     1.01    3.62     .97    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   616.250   196.203    1.016   197.219     16.90   14.92    3.46   200.67     .00    1.73     2.13    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    12.576    .0901                                         .0672      .85     1.02    3.61     .97    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   628.826   197.337    1.041   198.378     16.90   14.22    3.14   201.52     .00    1.73     2.18    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     8.381    .0901                                         .0592      .50     1.04    3.40     .97    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   637.207   198.093    1.067   199.160     16.90   13.56    2.86   202.02     .00    1.73     2.23    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.126    .0901                                         .0522      .32     1.07    3.20     .97    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   643.333   198.645    1.094   199.739     16.90   12.93    2.60   202.33     .00    1.73     2.29    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.717    .0901                                         .0460      .22     1.09    3.02     .97    .014       .00  1.00  TRAP    
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   648.050   199.070    1.122   200.192     16.90   12.33    2.36   202.55     .00    1.73     2.34    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    53.810    .0433                                         .0426     2.29     1.12    2.84    1.12    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   701.860   201.400    1.127   202.527     16.90   12.22    2.32   204.85     .00    1.73     2.35    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    50.190    .0428                                         .0403     2.02     1.13    2.81    1.12    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   752.050   203.550    1.146   204.696     16.90   11.84    2.18   206.87     .00    1.73     2.39    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.150    .0486                                         .0379      .20     1.15    2.70    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   757.200   203.800    1.155   204.955     16.90   11.66    2.11   207.07     .00    1.73     2.41    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.930    .0486                                         .0349      .42     1.15    2.65    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   769.131   204.380    1.184   205.564     16.90   11.12    1.92   207.48     .00    1.73     2.47    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     8.128    .0486                                         .0308      .25     1.18    2.50    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   777.258   204.775    1.214   205.988     16.90   10.60    1.75   207.73     .00    1.73     2.53    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.970    .0486                                         .0271      .16     1.21    2.35    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   783.228   205.065    1.244   206.309     16.90   10.11    1.59   207.90     .00    1.73     2.59    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.577    .0486                                         .0239      .11     1.24    2.22    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   787.805   205.287    1.275   206.563     16.90    9.64    1.44   208.00     .00    1.73     2.65    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.601    .0486                                         .0210      .08     1.28    2.09    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   791.406   205.462    1.307   206.769     16.90    9.19    1.31   208.08     .00    1.73     2.71    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.879    .0486                                         .0185      .05     1.31    1.97    1.10    .014       .00  1.00  TRAP    
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   794.284   205.602    1.340   206.942     16.90    8.76    1.19   208.13     .00    1.73     2.78    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.322    .0486                                         .0163      .04     1.34    1.85    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   796.606   205.715    1.373   207.088     16.90    8.35    1.08   208.17     .00    1.73     2.85    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.878    .0486                                         .0144      .03     1.37    1.75    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   798.484   205.806    1.407   207.214     16.90    7.97     .99   208.20     .00    1.73     2.91    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.516    .0486                                         .0127      .02     1.41    1.65    1.10    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   800.000   205.880    1.443   207.323     16.90    7.59     .90   208.22     .00    1.73     2.99    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0903                                          .0244      .00    1.44    1.55             .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   800.011   205.881     .870   206.751      8.20    9.72    1.47   208.22     .00    1.28     1.84    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.791    .0480                                         .0362      .10      .87    2.53     .83    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   802.802   206.015     .876   206.891      8.20    9.60    1.43   208.32     .00    1.28     1.85    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.448    .0480                                         .0335      .25      .88    2.49     .83    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   810.250   206.372     .898   207.270      8.20    9.15    1.30   208.57     .00    1.28     1.90    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.170    .0480                                         .0295      .15      .90    2.35     .83    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   815.420   206.620     .921   207.541      8.20    8.72    1.18   208.72     .00    1.28     1.94    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.530    .0206                                         .0283      .13      .92    2.21     .98    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   819.950   206.713     .912   207.625      8.20    8.89    1.23   208.85     .00    1.28     1.92    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     9.603    .0206                                         .0310      .30      .91    2.26     .98    .014       .00  1.00  TRAP    
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                                Program Package Serial Number: 1588                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 2-17-2015  Time: 1:41:48 
                          HYDRAULIC ANALYSIS OF EXISTING CONCRETE V-DITCH                            
                            100-YEAR STORM FREQUENCY                                                 
                              DANA POINTA, CA                                                        
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   829.553   206.911     .889   207.800      8.20    9.32    1.35   209.15     .00    1.28     1.88    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.727    .0206                                         .0352      .27      .89    2.40     .98    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   837.280   207.070     .867   207.937      8.20    9.78    1.48   209.42     .00    1.28     1.83    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    13.391    .0417                                         .0359      .48      .87    2.55     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   850.671   207.629     .882   208.511      8.20    9.47    1.39   209.90     .00    1.28     1.86    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    11.118    .0417                                         .0324      .36      .88    2.45     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   861.790   208.093     .904   208.997      8.20    9.03    1.27   210.26     .00    1.28     1.91    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.971    .0417                                         .0285      .20      .90    2.31     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   868.760   208.384     .927   209.311      8.20    8.61    1.15   210.46     .00    1.28     1.95    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.885    .0417                                         .0251      .12      .93    2.17     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   873.645   208.588     .951   209.538      8.20    8.21    1.05   210.58     .00    1.28     2.00    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.626    .0417                                         .0221      .08      .95    2.05     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   877.271   208.739     .975   209.714      8.20    7.83     .95   210.67     .00    1.28     2.05    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.781    .0417                                         .0195      .05      .97    1.93     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   880.052   208.855     .999   209.854      8.20    7.46     .87   210.72     .00    1.28     2.10    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.174    .0417                                         .0172      .04     1.00    1.82     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   882.226   208.946    1.025   209.970      8.20    7.12     .79   210.76     .00    1.28     2.15    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.715    .0417                                         .0151      .03     1.02    1.71     .85    .014       .00  1.00  TRAP    
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          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   883.942   209.017    1.050   210.068      8.20    6.79     .71   210.78     .00    1.28     2.20    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.356    .0417                                         .0133      .02     1.05    1.61     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   885.298   209.074    1.077   210.151      8.20    6.47     .65   210.80     .00    1.28     2.25    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.066    .0417                                         .0117      .01     1.08    1.52     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   886.364   209.118    1.104   210.222      8.20    6.17     .59   210.81     .00    1.28     2.31    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .826    .0417                                         .0103      .01     1.10    1.43     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   887.190   209.153    1.132   210.285      8.20    5.88     .54   210.82     .00    1.28     2.36    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .625    .0417                                         .0091      .01     1.13    1.35     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   887.815   209.179    1.160   210.339      8.20    5.61     .49   210.83     .00    1.28     2.42    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .453    .0417                                         .0080      .00     1.16    1.27     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   888.267   209.198    1.189   210.387      8.20    5.35     .44   210.83     .00    1.28     2.48    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .303    .0417                                         .0071      .00     1.19    1.20     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   888.571   209.210    1.219   210.430      8.20    5.10     .40   210.83     .00    1.28     2.54    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .173    .0417                                         .0062      .00     1.22    1.13     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   888.743   209.218    1.250   210.467      8.20    4.86     .37   210.83     .00    1.28     2.60    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .057    .0417                                         .0055      .00     1.25    1.06     .85    .014       .00  1.00  TRAP    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   888.800   209.220    1.282   210.502      8.20    4.63     .33   210.83     .00    1.28     2.66    1.500     .100  1.00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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ATTACHMENT B 

REVISED PRELIMINARY WATER QUALITY MANAGEMENT 

PLAN (WQMP) 
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