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Dear Ms. Whitmore: 
 
In accordance with your request, Geocon, Inc. has updated the Hazardous Materials Technical Study 
(HMTS) of the Otay Mesa community in San Diego, California. The report provides updated 
information regarding properties/facilities of potential environmental concern identified in our initial 
HMTS dated July 27, 2007, and additional facilities identified during this update study. We understand 
that our report will be included in an updated Environmental Impact Report that is currently being 
developed as part of the April 2011 Otay Mesa Community Plan Update.  
 
We appreciate the opportunity to assist RECON with this project. Please contact us if you have any 
questions concerning this report or if we may be of further service. 
 
Sincerely, 
 
GEOCON, INC. 
 
 
 
 
Matthew Lesh 
Project Geologist 

 Jim Brake, PG 
Senior Geologist/Associate 
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UPDATED HAZARDOUS MATERIALS TECHNICAL STUDY 

1. INTRODUCTION 

This report presents the results of an Updated Hazardous Materials Technical Study (Updated HMTS) 

of an approximate 8,175-acre area of land in the Otay Mesa community of the City of San Diego 

identified as the Otay Mesa Community Plan project area (the Site). Geocon, Inc. (Geocon) prepared 

this report in accordance with the request of RECON Environmental (the Client).  

We previously conducted an HMTS of the Site in 2007 and presented our findings in a report titled 

Hazardous Materials Technical Study, Otay Community Plan Update, San Diego, California, dated 

July 27, 2007. We prepared the 2007 HMTS to provide information regarding properties/facilities of 

potential environmental concern on or within the vicinity of the Site as part of a program-level 

Environmental Impact Report (EIR). This Updated HMTS was requested to provide current 

information regarding properties/facilities of potential environmental concern to include in an updated 

EIR that is being prepared for the Site as part of the April 2011 Otay Mesa Community Plan Update. 

The following sections identify the purpose and scope of services including any limitations/exceptions 

associated with the Updated HMTS.  

1.1 Purpose  

The purpose of the Updated HMTS was to provide an updated evaluation of existing and potential 

impacts to the Site (i.e., levels of hazardous materials or petroleum likely to warrant mitigation 

pursuant to current regulatory guidelines) from the presence of hazardous materials or petroleum on or 

within the vicinity of the Site and to discuss necessary mitigation measures that can be implemented to 

reduce or eliminate the potential impact. The scope of services for the Updated HMTS was developed 

in general accordance with the California Environmental Quality Act (CEQA) and American Society 

for Testing and Materials (ASTM) Designation E 1527-05 Standard Practice for Environmental Site 

Assessments: Phase I Environmental Site Assessment Process.  

1.2 Scope of Services 

We performed the following scope of services in general accordance with Proposal No. LG-11143, 

dated May 12, 2011, and revised June 13, 2011. No exceptions or limitations to the scope of services 

were identified or encountered during the performance of the Updated HMTS. 

 Conducted an updated review of available Federal, State, and local databases for the Site and 
for properties located within approximately 660 feet (⅛ mile) of the Site. 
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 Reviewed the State Water Resources Control Board (SWRCB) GeoTracker website 
(http://geotracker.waterboards.ca.gov) and Department of Toxic Substances Control (DTSC) 
EnviroStor website (http://www.envirostor.dtsc.ca.gov) for records pertaining to 
properties/facilities located within or near the boundaries of the Site whose environmental 
conditions might potentially impact the Site. These properties were identified during our 
review of regulatory agency databases and/or from information in the 2007 HMTS. 

 Contacted representatives of the County of San Diego – Department of Environmental Health 
(DEH) and San Diego County Solid Waste Local Enforcement Agency (County LEA) for 
information regarding select properties/facilities of potential environmental concern identified 
during our review of regulatory agency databases and/or in the 2007 HMTS. 

 Performed a limited visual reconnaissance of properties/facilities of potential environmental 
concern identified within the boundaries of the Site. These properties/facilities were selected 
based on our review of regulatory agency databases and/or information in the 2007 HMTS. 
The visual reconnaissance was generally limited to observing the exterior portions of the 
properties/facilities from nearby public streets. 

 Reviewed recent aerial photographs to obtain information regarding land use changes to the 
Site since completion of our 2007 HMTS.  

2. GENERAL SITE CHARACTERISTICS 

The following sections describe the location, current and historical uses, and physical setting of the 

Site. 

2.1 Site Location 

The Site is roughly bounded by the Otay River to the north, the United States-Mexico international 

border to the south, Interstate 805 (I-805) to the west, and Highways 125 and 905 to the east. As with 

our 2007 HMTS, we divided the Site into six areas (Areas 1 through 6) for discussion purposes. The 

approximate location of the Site is shown on Figure 1, and the approximate boundaries of the six areas 

are shown on Figure 2 and Figures 3-1 to 3-6.  

2.2 Current Land Use 

The Site is a mixed-use area within the Otay Mesa community, currently supporting residential, 

commercial, industrial, agricultural, and municipal uses. The Site also includes areas of undeveloped, 

naturally vegetated land. Area-specific land use information is provided below. The information was 

obtained during the limited visual site reconnaissance and from reviews of recent aerial photographs. 
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2.2.1 Area 1 

Area 1 is bounded by the Otay River to the north, Otay Mesa Road and Highway 905 to the south, 

Johnson Canyon and Piper Ranch Road to the east, and I-805 to the west (Figure 3-1). The majority of 

Area 1 has been developed and includes industrial developments and Brown Field Municipal Airport 

(Brown Field) in the eastern portion of the area, automobile sales/recycling and junkyard facilities in 

the central portion, residential development in the central and western portions of the area, and 

commercial improvements along the western area boundary. Undeveloped portions of Area 1 exist in 

the northeastern portion of the area and in Dennery Canyon in the western portion of the area. 

2.2.2 Area 2 

Area 2 is bounded by Otay Mesa Road and Highway 905 to the north, the US-Mexico international 

border to the south, Heritage Road to the east, and I-805 to the west (Figure 3-2). Area 2 is largely 

comprised of undeveloped, naturally vegetated land and is cut by several canyons, including Moody 

Canyon, Dillon Canyon, Finger Canyon, Spring Canyon, and Wruck Canyon. Residential development 

is present in the northwestern portion of the area. Single-family residences and San Ysidro High School 

(5353 Airway Road) are in the northern portion of Area 2 just south of Otay Mesa Road. 

Commercial/light-industrial developments are located at the northern and eastern boundaries of Area 2. 

An area used for agricultural purposes is located at the eastern boundary of the area.  

2.2.3 Area 3 

Area 3 is bounded by Otay Mesa Road to the north, the US-Mexico international border to the south, 

Britannia Boulevard to the east, and Heritage Road to the west (Figure 3-3). Undeveloped areas of 

Area 3 include Wruck Canyon and Spring Canyon, traversing the southwestern and western portions of 

the area, respectively. The area between the two canyons consists of agricultural land. The balance of 

Area 3 primarily consists of commercial/light-industrial-related development. Commercial 

establishments are present along the northern perimeter of Area 3, just south of Otay Mesa Road. 

2.2.4 Area 4 

Area 4 is bounded by Otay Mesa Road to the north, the US-Mexico international border to the south, 

La Media Road to the east, and Britannia Boulevard to the west (Figure 3-4). The western portion of 

Area 4 is predominantly developed with commercial/light-industrial properties and the eastern portion 

consists of agricultural land.  
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2.2.5 Area 5 

Area 5 is bounded by Otay Mesa Road to the north, the US-Mexico international border to the south, 

Highway 905 to the east, and La Media Road to the west (Figure 3-5). The southern and central 

portions of Area 5 are predominantly developed with commercial/light-industrial improvements. 

Commercial developments occupy the western corner of Highway 905 and Siempre Viva Road. The 

northern portion of Area 5 is predominately undeveloped land. 

2.2.6 Area 6 

Area 6 is bounded by Otay Mesa Road to the north, the US-Mexico international border to the south, 

Enrico Fermi Drive the east, and Highway 905 to the west (Figure 3-6). Vacant land is located in the 

northwestern portion of Area 6. The balance of Area 6 consists of commercial/light-industrial 

developments, with low-density commercial development located in the western and southwestern 

portions of the area. 

2.3 Historical Land Use 

As part of our 2007 HMTS, we reviewed historical aerial photographs for the Site and surrounding 

properties for selected years from 1953 to 2002. Review of the aerial photographs and our knowledge 

of the Otay Mesa community indicate that Brown Field was the first major development to occur 

within the boundaries of the Site. Brown Field was first opened in 1918 and was primarily used for 

military purposes until 1962. Since 1962, Brown Field has been used as municipal airport and a port-

of-entry for private aircrafts entering the U.S. from Mexico. Overall development of the Site appeared 

to dramatically increase subsequent to the completion of Highway 905 in 1976. The Site primarily 

consisted of undeveloped land or land used for agricultural purposes from prior to 1953 to sometime 

between 1980 and 1990, when construction of the current commercial/light-industrial facilities in 

Areas 3, 4, 5, and 6 commenced. Construction of the current single-family residential communities in 

Areas 1 and 2 began sometime between 1990 and 2002.  

Comparison of site descriptions provided in our 2007 HMTS and of recent aerial photographs indicates 

that significant additional development has not occurred since our 2007 HMTS. RECON personnel 

have informed us that several development projects are planned for the Otay Mesa community in the 

near future, particularly in the western potions of Areas 1 and 2, but construction has not started. The 

primary change to the Otay Mesa community since 2007 has been the completion of Highway 125 

along the eastern site boundary in November 2007 and the nearly completed relocation of Highway 

905 to the south of its former alignment that coincided with Otay Mesa Road. 
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2.4 Physical Setting 

We provided a detailed discussion of the topographic, geologic, and hydrogeologic conditions in the 

vicinity of the Site in our 2007 HMTS. Information sources reviewed and our limited visual 

reconnaissance as part of this Updated HMTS do not indicate significant changes to these conditions.  

3. REGULATORY AGENCY RECORDS 

This section describes our review of updated regulatory agency databases to identify 

properties/facilities of potential environmental concern. In addition, this section includes discussion of 

SWRCB GeoTracker and DTSC EnviroStor records and regulatory agency correspondence regarding 

properties/facilities of potential environmental concern identified in the database listings and/or the 

2007 HMTS.  

3.1 Database Review 

EDR performed a search of Federal, State, and local databases for the Site and surrounding areas. 

Copies of the EDR database executive summary and overview map are in Appendix A.  

A complete electronic copy (CD) of the report titled EDR DataMap Area Study, dated August 30, 

2012, is also in Appendix A (CD pocket).   

We reviewed the EDR report to identify properties/facilities within the site boundaries or approximate 

⅛-mile of the Site that have had unauthorized releases of hazardous substances or petroleum or other 

events with potentially adverse environmental effects. In general, our review focused on those 

databases that report spills and leaks from features such as underground storage tanks (USTs) and 

waste disposal facilities. 

Site Plans depicting the site boundaries and properties/facilities of potential environmental concern 

with indicated Map Identification Numbers (Map ID Nos.) are presented as Figures 3-1 through 3-6. 

Information provided in the database report is summarized below. 

3.1.1 LUST and CORTESE Listings  

The EDR report lists four leaking UST facilities within the Site boundaries on the LUST and/or 

CORTESE databases.  The table below lists the referenced facilities as well as the associated DEH 

case(s) for each listing. 
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Facility Name  Address Map ID DEH Case No(s).  

Brown Field 1424 Continental Street 2 H10618-001 through -024 
Former Rohr Engine Facility 1500 Heritage Road 11 H19053-001 
Arco Service Station 2510 Otay Center Road 22 H29556-001  
Air Liquide Industrial  9955 Via De La Amistad 23 125243-001 

 

Additional information from agency file reviews performed as part of our 2007 HMTS and/or from 

GeoTracker as part of this Updated HMTS for the four facilities located within the Site boundaries is 

summarized in Section 3.2.  

The following offsite facilities within ⅛-mile of the Site are also referenced on the LUST and/or 

CORTESE databases: 

 City of San Diego General Services Yard, 4515 Otay Mesa Road (adjacent to the west of 
the Site), is referenced for UST-related diesel release in 1991 that impacted soil only. The case 
was closed in 1993 following excavation and disposal of the impacted soil. Based upon the 
offsite location and closed status of the case, it is unlikely operations at this facility have 
negatively impacted the Site.     

 Former Red Cab, 803 E San Ysidro Boulevard, (approximately 530 feet west of the Site), 
is referenced for UST-related gasoline and diesel release in 2006 that impacted soil only. 
Additional site investigations were conducted between 2006 and 2009 that indicated the extent 
of soil impacts was limited to the property boundaries. Based on this information, it is unlikely 
operations at this facility have negatively impacted the Site.     

3.1.2 SLIC Listings 

Review of the EDR Report indicates that ten facilities located within the Site boundaries are referenced 

on the Spills, Leaks, Investigations, and Cleanups (SLIC) database. Offsite properties/facilities within 

⅛-mile of the Site were not referenced on the SLIC database. The table below provides a list of the 

referenced facilities well as the associated DEH case(s) for each listing. 

Facility Name  Address Map ID(s) DEH Case No(s).  

Brown Field 1424 Continental Street 2 H21496-001 
Former U.S. Border Patrol Pistol 
Range 

North of Pogo Row 3 H37776-001 

Former Rohr Engine Facility 1500 Heritage Road 11 H19053-002 
Auto Recycling 980 Otay Valley Road 12 H30802-001 
Kaiser Foundation 4650 Palm Avenue 13 H37970-001 
OLA Imports and Exports 935 Heritage Road 14 H39789-001 
Tripp Salvage Landfill (Sesi 
Property and Barnhart and 
Dantzler Property) 

West of northern 
termination of Cactus Road

16,17 H32115-001 

Martinez Ranch 2160 Cactus Road 18 H99064-001 
Former Martinez Outdoor Storage 2770 Martinez Ranch Road 20 H39743-001 
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Additional information from agency file reviews performed as part of our 2007 HMTS and/or obtained 

from GeoTracker as part of this Updated HMTS for the above facilities is summarized in Section 3.2.  

3.1.3 ERNS and HMIRS Listings  

We reviewed the Emergency Response Notification System (ERNS) and the Hazardous Material 

Incident Report System (HMIRS) databases for facilities with reported hazardous substance release 

incidents. Fifteen facilities located within the boundaries of the Site are listed on one or both of these 

databases. Offsite facilities within ⅛-mile of the Site were not referenced on either database.  

Information in the database listings for the 15 onsite facilities indicates that the releases generally 

consisted of surficial spills of fuel or temporary exposure of workers or personnel to noxious fumes 

that were mitigated by or under the oversight of the local fire department or office of emergency 

services. In addition, these 15 facilities do not appear on any other database that reports unauthorized 

releases of hazardous substances. Based on this information and the nature of the releases, there is low 

likelihood that these facilities present an environmental concern to the Site at this time. 

3.1.4 SWF/LF Listings 

The Solid Waste Facilities/Landfill Sites (SWF/LF) database is maintained by the California Integrated 

Waste Management Board (CIWMB) and lists solid waste facilities, operations, and disposal facilities 

throughout the State of California. One waste facility within the boundaries of the Site is listed on this 

database, Tripp Salvage Landfill. Agency records reviewed at the County LEA as part of our 2007 

HMTS indicate that this landfill is comprised of two adjacent properties located west of the northern 

termination of Cactus Road, the Barnhart and Dantzler Property (Map ID 16) and the Sesi Property 

(Map ID 17). One offsite waste facility was also identified on this database, the Shinohara II Burn Site 

(Map ID 9). Agency records reviewed at the County LEA as part of our 2007 HMTS indicate that this 

property is adjacent to the north of Area 1 on the south side of the Otay River. Additional information 

regarding these facilities in our 2007 HMTS and a summary of our recent discussions with 

representatives of the County LEA as part of this Updated HMTS is in Section 3.2.   

The following facilities were identified in our 2007 HMTS as solid waste disposal sites, but were not 

referenced in the EDR Report on the SWF/LF listings or on databases that report releases of hazardous 

materials: 

 Former INS Shooting Range (Map ID 4). According to our 2007 HMTS, this facility was 
located at the north end of Brown Field and was a former disposal site for burn ash and sand 
blast grit. Additional information from regulatory agency files reviewed as part of our 2007 
HMTS and GeoTracker website as part of this Updated HMTS is in Section 3.2.     
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 Organic Recycling West, 1202 La Media Road (Map ID 5). As discussed in our 2007 
HMTS, this facility was classified as a composting facility. Additional information from 
regulatory agency files reviewed as part of our 2007 HMTS and GeoTracker website as part of 
this Updated HMTS is in Section 3.2.     

 Dillons Trail Site (Map ID 15). According to our 2007 HMTS, the Dillons Trail Site was 
located in Area 2 southwest of the southern termination of Caliente Avenue. This property 
reportedly consisted of several parcels where illegal disposal activities were initially 
discovered in 1987. Additional information from regulatory agency files reviewed as part of 
our 2007 HMTS is in Section 3.2.     

 Martinez Ranch Canyon Fill (Map ID 19). According to our 2007 HMTS, this property was 
located to the southwest of the Martinez Ranch Compound (Map ID 18). Previous assessment 
activities revealed that fill containing debris was present at this property. Additional 
information from regulatory agency files reviewed as part of our 2007 HMTS agency 
correspondence as part of this Updated HMTS is in Section 3.2.     

 San Ysidro Burn Site. According to our 2007 HMTS, this property was located in Area 2 
approximately ⅛-mile southwest of the intersection of Otay Mesa Road and Hawken Drive. 
Reportedly, approximately 12,000 to 15,000 cubic yards of burn ash were placed at this 
property from 1947 to 1957. Discussions with a representative of the County LEA indicated 
that the property was issued a “clean closed” status in 2000 following the excavation of the 
impacted soils. As previously concluded in our 2007 HMTS, the “clean closed” status of the 
case and cleanup under County LEA oversight indicates that this property is unlikely to require 
additional mitigation prior to future redevelopment and does not represent an environmental 
concern for the Site at this time. 

3.1.5 Underground Storage Tank Listings 

The EDR Report indicates that 18 onsite facilities and one offsite facility are referenced as containing 

either registered USTs (UST database), active or inactive USTs (SWEEPS database), or historical 

USTs (HIST UST database).  

Five of the 19 listings are associated with onsite facilities that are also listed on the LUST database. 

These listings are identified as:  

 Brown Field, 1424 Continental Street, Map ID 2. 

 Piper Ranch, Map ID 6. 

 Former Rohr Engine Facility, 1500 Heritage Road, Map ID 11. 

 Arco Service Station, 2510 Otay Center Drive, Map ID 22.  

 Air Liquide Industrial, 9955 Via De La Amistad, Map ID 23.  

The referenced offsite facility is Former Red Cab, 803 E San Ysidro Boulevard, which is also listed on 

the LUST database. However, based on information provided in the LUST database, it is unlikely that 

operations at this facility have negatively impacted the Site.       
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The remaining 13 listings are not on databases that report unauthorized releases of hazardous 

substances. As such, there is a low likelihood that these 13 listings present an environmental concern to 

the Site at this time. 

3.1.6 No Further Remedial Action Planned (NFRAP) Listings 

The NFRAP list is maintained by the United States Environmental Protection Agency (EPA) and 

includes archived facilities where assessment has reportedly been completed, and it has been 

determined that no further steps will be taken to include the site on the National Priority List (NPL).  

One property was identified on the NFRAP database, identified as the Brown Field Hazardous Waste 

Site. Review of EPA case files for this facility as part of our 2007 HMTS indicates that this property 

was located in Area 1, approximately one mile west of Brown Field Airport in an 

industrial/commercial area adjacent to Otay Valley Road. Reportedly, the EPA provided oversight of 

the cleanup of approximately 300 deteriorated drums containing hazardous substances deposited at the 

property by a trucker enroute to Tijuana, Mexico. Cleanup activities were conducted in 1983 and 

included proper disposal of the drums and excavation and disposal of approximately 40 cubic yards of 

contaminated soil. Following completion of the cleanup, the EPA reportedly stated that no further 

action was required. As previously concluded in our 2007 HMTS, the closed status of the case and 

cleanup under EPA oversight indicates that this property is unlikely to require additional mitigation 

prior to future redevelopment and does not represent environmental concern for the Site at this time. 

3.1.7 EnviroStor Listings  

One facility was identified on the DTSC EnviroStor database: Honeywell, Inc, 2055 Dublin Drive, 

which is located in Area 4. This facility is reportedly under DTSC oversight for permitted hazardous 

waste disposal. References regarding unauthorized releases of hazardous substances were not noted in 

EnviroStor. In addition, this facility is not listed on databases that report unauthorized releases of 

hazardous substances or petroleum. As such, there is a low likelihood that this facility presents an 

environmental concern to the Site at this time. 

3.1.8 Orphan Summary 

The EDR Orphan Summary identifies properties/facilities that have incomplete address information 

and could not be specifically plotted. A total of 290 properties/facilities were listed in the Orphan 

Summary; however in some cases, multiple records were listed for the same property/facility. Based on 

the distances of these properties/facilities from the Site and the nature of the databases on which the 

listings appear, 283 of the 290 records do not appear to present an environmental concern to the Site at 

the present time.  
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The remaining seven listings are associated with properties/facilities interpreted to be located within or 

in proximity to the boundaries of the Site and referenced on databases that report unauthorized releases 

of hazardous substances, petroleum, or waste disposal facilities. Information regarding these 

properties/facilities is provided below. 

 Otay Mesa Road Widening Project, Map ID 1, is referenced on the LUST database. 
According to our 2007 HMTS, this project included several properties immediately north and 
south of Otay Mesa Road (former Highway 905). Additional information from regulatory 
agency files reviewed as part of our 2007 HMTS and from GeoTracker as part of this Updated 
HMTS is in Section 3.2.     

 Piper Ranch, Map ID 6, is referenced on the LUST database. Additional information from 
regulatory agency files reviewed as part of our 2007 HMTS and from GeoTracker as part of 
this Updated HMTS is in Section 3.2.   

 Former Dennery Ranch, Map ID 7, is referenced on the EnviroStor database. Additional 
information from regulatory agency files reviewed as part of our 2007 HMTS and from 
EnviroStor as part of this Updated HMTS is in Section 3.2.   

 Shinohara I Burn Site, Map ID 9, is referenced on the SWF/LF database. According to our 
2007 HMTS, this property is approximately ⅛-mile north of Area 1 on the north side of the 
Otay River. Reportedly, approximately 850,000 cubic yards of burn ash material were placed 
at this property and the Shinohara Burn Site II (Map ID 9) in 1978. Additional information 
from regulatory agency files reviewed as part of our 2007 HMTS is in Section 3.2.  

 Southbay Operations Center, Map ID 10, is referenced on the LUST database. Information 
regarding this facility from review of GeoTracker is in Section 3.2. 

 Britannia Boulevard Property, 2133 Britannia Boulevard, Map ID 21, is referenced on the 
EnviroStor database. Information regarding this property from review of the EnviroStor 
website is in Section 3.2. 

 South Bay Burn Site, is referenced on the SWF/LF database. According to our 2007 HMTS, 
this facility consists of a 50-acre parcel in Area 1 southeast of the intersection of Palm Avenue 
and I-805, which was used as a trash incineration facility from approximately 1950 to 1963. 
Approximately 850,000 cubic yards of material were reportedly exported from this facility in 
1978 and used as fill material on the Shinohara I Burn Site (Map ID 8) and Shinohara II Burn 
Site (Map ID 9). Approximately 73,000 cubic yards of additional material found at this facility 
were hauled to a landfill in 1993 and 1994 as part of mitigation activities. Following 
completion of the excavation activities, the County LEA issued a “clean closed” status for this 
facility, and the property was redeveloped with a shopping center. As previously concluded in 
our 2007 HMTS, the “clean closed” status of the case from the County LEA and 
redevelopment of the property indicates that it is unlikely to require additional mitigation prior 
to future redevelopment and does not represent environmental concern for the Site at this time. 

3.2 Regulatory Case Document Review 

This section summarizes additional information obtained from agency file reviews conducted as part of 

our 2007 HMTS and from GeoTracker and EnviroStor as part of this Updated HMTS for 
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properties/facilities of potential environmental concern identified in Section 3.1. Copies of GeoTracker 

and EnviroStor records are in Appendix B.  

 

3.2.1 Area 1 

Fourteen properties/facilities of potential environmental concern were identified in Area 1 or within  

⅛-mile of the boundaries of Area 1. The approximate locations of these properties/facilities (Map IDs 1 

through 14) are depicted on Figure 3-1, and additional information for each property/facility from the 

sources listed in Section 3.2 follows below. 

Otay Mesa Widening Project (Map ID 1) 

As discussed in our 2007 HMTS, the Otay Mesa Widening Project (OMWP) included the areas 

immediately north and south of the former alignment of Highway 905, which is currently Otay Mesa 

Road. The project reportedly involved the expansion of former Highway 905 from four to six lanes. 

Assessment conducted in 1996 indicated that the pesticides dieldrin, endrin, DDT, and DDD were 

detected in soil in the eastern and western portions of the OMWP. Information on GeoTracker indicates 

that DEH Case H36821-001 was opened in May 1997 to further evaluate the pesticide-impacted soil 

initially reported in 1996. Reportedly, a letter from the City of San Diego dated August 8, 1998, was 

sent to DEH stating that the soil generated from the project was not contaminated. DEH 

administratively closed the case on August 15, 2012. 

Based on the information above, a site reconnaissance of the OMWP site did not appear warranted and 

was not performed for this assessment. 

Brown Field Municipal Airport, 1424 Continental Street (Map ID 2) 

Information available in regulatory databases (Section 3.1) indicates 24 LUST cases and 1 SLIC case 

are associated with Brown Field that were historically or are currently under the oversight of the DEH. 

At the time of the 2007 HMTS, 14 of the LUST cases and the SLIC case were closed and involved 

contamination of soil only or a failed tank integrity test. Based on this information, it was concluded 

that there was a low likelihood that these 15 cases presented an environmental concern to the Site.  

The remaining 10 cases were open and/or reportedly involved contamination of groundwater. The 10 

cases pertain to UST fuel releases in the western portion of the Brown Field operations area, 

predominately in the area of the former fuel farm (Figure 3-1). Depth to groundwater in this area of 

Brown Field is estimated to be 200 feet; however, areas of perched groundwater have been encountered 

at shallower depths. A detailed summary of the nature and status of each of these cases was included in 

our 2007 HMTS. An updated summary of each case from review of information on GeoTracker is 

summarized in the following table. 
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DEH Case No. 
Location in 

Operations Area 
Updated Information 

H10618-002 Northern Portion The DEH indicated that “no further action related to the petroleum release at 
the site [was] required” in a letter dated May 23, 2011.  
 
Reportedly, the release associated with this case affected soil only and did not 
extend vertically to groundwater. At the time of case closure, residual 
hydrocarbon-impacted soil was reported to be left in place at an approximate 
depth of 15 feet in the area of a former waste oil UST.  

H10618-015 Central Portion The DEH indicated that “no further action related to the petroleum release at 
the site [was] required” in a letter dated August 19, 2003. 
 
Reportedly, the release associated with this case affected soil only and did not 
extend vertically to groundwater. At the time of case closure, residual 
hydrocarbon-impacted soil was reported to be left in place at an approximate 
depth of 32 feet in the area of a former heating oil tank. 

H10618-016 Enclosed area in 
northwestern 

portion, known as 
the “fuel farm” 

In January 2010, DEH consolidated Case Nos. H10618-016, -017, -018, -019, 
-022, and -023 into DEH Case No. H10618-016. 
 
In October 2011, additional site assessment of soil and groundwater was 
conducted by Ninyo and Moore downgradient of the former USTs associated 
with the cases above. Three soil borings were advanced to depths ranging 
from 205 to 210 feet, and soil samples were collected at 5- to 10-foot 
intervals. Groundwater was encountered in the borings at depths ranging from 
176 to 185 feet. Following soil sampling activities, the borings were converted 
to monitoring wells MW9, MW10, and MW11, and groundwater samples 
were collected. 
 
Analysis of soil samples from boring MW11 detected oil-range hydrocarbons 
at depths ranging from 58 to 193 feet. Benzene was detected in one soil 
sample from boring MW10 at a depth of 63 feet. Petroleum hydrocarbons and 
volatile organic compounds (VOCs) were not detected in the remaining soil 
samples analyzed.  
 
Petroleum hydrocarbons and VOCs were not detected in groundwater samples 
collected from wells MW9, MW10, and MW11. Analysis of groundwater 
samples collected from existing monitoring wells MW4, MW5, MW6, and 
MW8 detected gasoline-range organics and VOCs, but at decreased 
concentrations compared to results from previous monitoring events. 
Approximately 1.85 feet of liquid phase hydrocarbons (LPH) were present in 
well MW7, located in the southwest portion of the former fuel farm.  
 
Based on the results of the October 2011 assessment and previous assessments 
related to former USTs, Ninyo and Moore estimates 111,500 cubic yards of 
hydrocarbon-impacted soil remain in the former fuel farm at variable depths 
ranging from existing ground surface to approximately 200 feet. 
 
Following review of the October 2011 assessment results, the DEH requested 
further delineation of soil and groundwater impacts downgradient (east) of 
well MW7. Ninyo and Moore submitted a workplan for this work in 
September 2012 that is currently in review by DEH.  

H10618-017 Fuel Farm In January 2010, DEH consolidated Case Nos. H10618-016, -017, -018, -019, 
-022, and -023 into DEH Case No. H10618-016. 

H10618-018 Fuel Farm In January 2010, DEH consolidated Case Nos. H10618-016, -017, -018, -019, 
-022, and -023 into DEH Case No. H10618-016. 

H10618-019 Fuel Farm In January 2010, DEH consolidated Case Nos. H10618-016, -017, -018, -019, 
-022, and -023 into DEH Case No. H10618-016. 
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DEH Case No. 
Location in 

Operations Area 
Updated Information 

H10618-020 Northeastern 
Portion 

The DEH indicated that “no further action related to the petroleum release at 
the site [was] required” in a letter dated August 19, 2003.  
 
Reportedly, the release associated with this case affected soil only and did not 
extend vertically to groundwater. At the time of case closure, residual 
hydrocarbon-impacted soil was reported to be left in place at an approximate 
depths ranging from 11.5 to at least 20 feet in the area of a former heating oil 
tank. 

H10618-022 Fuel Farm In January 2010, DEH consolidated Case Nos. H10618-016, -017, -018, -019, 
-022, and -023 into DEH Case No. H10618-016. 

H10618-023 Fuel Farm In January 2010, DEH consolidated Case Nos. H10618-016, -017, -018, -019, 
-022, and -023 into DEH Case No. H10618-016. 

H10618-024 Northwestern 
Portion 

The DEH indicated that “no further action related to the petroleum release at 
the site [was] required” in a letter dated July 2, 2012.  
 
Reportedly, the release associated with this case affected soil only and did not 
extend vertically to groundwater. At the time of case closure, residual 
hydrocarbon-impacted soil was reported to be left in place at an approximate 
depth of 15 feet in the area of a former aviation fuel tank. 

 

Section 4.1 summarizes our limited visual reconnaissance of Brown Field. 

Former U.S. Border Patrol Pistol Range (Map ID 3) 

As discussed in our 2007 HMTS, the former U.S. Border Patrol Pistol Range (historically known as 

Brown Field Firing Range) was formerly located on the north side of Brown Field, north of Pogo Row. 

The facility consisted of three adjacent firing ranges that were previously used by the Immigration and 

Naturalization Service (INS) from 1989 to approximately 2002.  

DEH records reviewed for our 2007 HMTS regarding Case No. H37776-001 indicated that an 

assessment conducted in 1998 identified 3,000 cubic yards of lead-containing soil at this facility. 

Additional assessment in 2000 found that at least 3,500 cubic meters of soil at the three firing ranges 

contained high concentrations of lead, antimony, arsenic, copper, molybdenum, and zinc. Excavation, 

characterization, and disposal of the impacted soil were recommended to mitigate the former facility.  

Information available on GeoTracker indicates that this case is open as of November 1998. However, 

recent aerial photographs of the facility show that the western portion of the former pistol range has 

been redeveloped with a large concrete building and maintenance yard.  

Information available on EnviroStor indicates that the eastern portion of this facility is currently 

occupied by the San Diego Space Surveillance Station (SDSSS) and that assessment is ongoing to 

evaluate former munitions installations that were operated by the U.S. Navy, prior to use of the facility 

by the U.S. Border Patrol. A Remedial Investigation/Feasibility Study (RI/FS) Workplan was prepared 
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by the U.S. Army Corps of Engineers and Sky Research in February 2012. The workplan details a 

comprehensive investigation of soil and debris in the area of a former small arms range and skeet range 

located in the northeastern and southwestern portions of the SDSSS facility, respectively. In addition, 

the workplan proposes an interim removal action (IRA) that includes excavation and disposal of lead 

and polycyclic aromatic hydrocarbon (PAH) impacted soil previously identified at both of these former 

ranges. Reportedly, the IRA will be completed in 2013 and the RI/FS in 2014. 

Section 4.1 summarizes our limited visual reconnaissance of the former U.S. Border Patrol Pistol 

Range. 

Former INS Shooting Range (Map ID 4) 

As described in our 2007 HMTS, the former INS Shooting Range was located on the north side of 

Brown Field north of the eastern termination of Pogo Row. City of San Diego Local Enforcement 

Agency (City LEA) records indicate that the facility was used by the INS for firearms training in the 

1980s. The INS reportedly vacated the property in 1989 and relocated to a new facility approximately 

¼ mile west of the original location, to the site of the former U.S. Border Patrol Shooting Range (Map 

ID 3). In 1987, fill material reportedly containing burn ash and sand blast grit was excavated from a 

solid waste disposal site and deposited at the INS Shooting Range. The materials were used to create 

safety berms at the property, approximately 4 to 7 feet high. Remedial excavation activities were 

conducted in 2001 at the facility followed by grading and revegetaiton. In 2002, the City LEA issued a 

“no further action” designation for the facility.  

Information available on GeoTracker indicates that San Diego Regional Water Quality Control Board 

Case No. 2093900 was historically associated with this facility. Information regarding the remedial 

excavation in 2001 indicates that soil containing concentrations of lead less than 350 milligrams per 

kilogram (mg/kg) was left in place at the facility and capped with concrete. Soil containing 

concentrations of lead that exceeded 350 mg/kg was disposed of at a landfill. The case is noted as 

closed as of May 2004.    

Section 4.1 summarizes our limited visual reconnaissance attempted for the former INS Shooting 

Range. 

Former Organic Recycling West, 1202 La Media Road (Map ID 5) 

Documents at the County LEA that we reviewed as part of our 2007 HMTS indicate that this facility 

began operating 1994, is approximately 26 acres in size, and was classified as a composting facility. 

The facility is not located on an existing or closed landfill and, reportedly, only “green” and “woody” 

materials (i.e., materials which are derived from plant material) were accepted at the facility. During a 

routine inspection conducted on July 26, 2006, by City LEA staff, the following observation was noted: 

“Vehicular fluids and leaking batteries were spilled onto soil west of vehicular maintenance area and 
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shall be properly cleaned up during site restoration activities or in accordance with applicable 

regulations from other agencies.” According to the City LEA, the responsibility of overseeing the 

cleanup of this spill was referred to the DEH.  

This facility does not appear on any database that reports unauthorized releases of hazardous 

substances and is not referenced on GeoTracker. This suggests that the unauthorized hazardous waste 

release incident was minor and did not warrant the opening of a DEH case.  

Section 4.1 summarizes our limited visual reconnaissance of former Organic Recycling West. 

Piper Ranch (Map ID 6) 

As described in our 2007 HMTS, the Piper Ranch property includes 27 parcels adjacent to the west of 

Piper Ranch Road. Air Wing Road bisects the 27 parcels in a north-south direction. The property is 

currently improved with several commercial/light-industrial developments, collectively known as the 

Piper Ranch Business Park. Records reviewed as part of our 2007 HMTS and from GeoTracker for 

three DEH cases associated with this property are summarized below.  

 DEH Case No. H25621-001. Surficial soil in the southeastern portion of the property impacted 
with waste oil and pesticides was excavated and disposed of in 1988. A 500-gallon gasoline 
UST was encountered beneath the waste oil contamination which was addressed under DEH 
Case No. H25621-002 (discussed below). The case involving pesticide contamination in soil 
on the property was subsequently transferred to SAM Case No. H26521-003 (discussed 
below). DEH Case No. H25621-001 was closed in 1996. 

 DEH Case No. H25621-002. Due to the observed presence of hydrocarbon-impacted soil 
beneath the 500-gallon UST, excavation and soil sampling activities were conducted in 1988. 
Analysis of soil samples indicated that approximately 2 cubic yards or less of contaminated 
soil was present in soil beneath the former UST location. The vertical extent of impacts did not 
appear to extend to groundwater. Based on this information, the DEH determined that no 
further action was required regarding DEH Case #H26521-002 in 1995. 

 DEH Case No. H25621-003. Additional soil sampling was conducted in 1988 and 1989 to 
assess the extent of residual pesticides in soil initially identified as part of DEH Case No. 
H25621-001. Analyses of the soil samples indicated that approximately 10 to 15 cubic yards of 
soil was impacted with pesticides with concentrations that exceeded regulatory screening 
levels. This soil was subsequently excavated and disposed of at a landfill. In 1994, additional 
soil samples were collected from 24 locations throughout the property and analyzed. Various 
pesticides were detected but concentrations were less than regulatory screening levels. 
Information available on GeoTracker indicates Case No. H25621-003 was closed by DEH in 
1996.   

Section 4.1 summarizes our limited visual reconnaissance of the Piper Ranch Business Park. 
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Former Dennery Ranch (Map ID 7) 

Documents that we reviewed at the County LEA as part of our 2007 HMTS indicate that this property 

is located north of the intersection of Dennery Road and Red Fin Lane. Reportedly, approximately 

5,000 cubic yards of burn ash deposits, originating from the Shinohara II Burn Site (Map ID 9 and 

adjacent to the north of this property), are present over an approximately 0.5-acre area in the 

northwestern portion of this property. In a letter dated October 25, 2006, the County LEA approved a 

plan to construct a 2-foot-thick vegetative soil cap over the areal extent of the burn ash deposits.  

Information available on EnviroStor indicates that Pardee Homes entered into a Voluntary Cleanup 

Agreement (VCA) with the DTSC in 2005 for review and opinion on potential health risks to future 

occupants of a proposed residential community due to the proximity of the Shinohara II Burn Site. 

Based on a health risk assessment prepared in 2005, the DTSC indicated that the Shinohara II Burn Site 

does not pose a significant health threat to future residents of the proposed residential community 

provided the following conditions are met: 

1) The Shinohara II Burn Site will continue to remain undisturbed and covered with 
vegetation. 

2) The DEH or other appropriate regulatory agency will provide oversight of any future 
disturbance to the burn site soils to ensure that potential dust migration will be controlled 
to protect the health of residents in the adjacent residential community. 

Information available on EnviroStor indicates that the VCA case was closed in January 2006. At the 

time of our 2007 HMTS, grading was being conducted at the property as part of redevelopment. 

Section 4.1 summarizes our limited visual reconnaissance of the former Dennery Ranch. 

Shinohara I Burn Site (Map ID 8) 

Information reviewed at the County LEA as part of our 2007 HMTS indicates the Shinohara I Burn 

Site is located approximately ⅛-mile north of Area 1 on the north side of the Otay River. Reportedly, 

approximately 850,000 cubic yards of burn ash material was placed at this property and the Shinohara 

II Burn Site (Map ID 9) in 1978. The majority of the burn ash material reportedly was subsequently 

excavated and removed from this property during mitigation activities in 1993 and 2001. 

Approximately 1,500 cubic yards of burn ash was left in place at the property. In a letter dated July 19, 

2001, the County LEA stated that “it is the position of the LEA that no further action is required at this 

time.” Based on this information and the offsite location of this property, a site reconnaissance of the 

Shinohara I Burn Site did not appear warranted and was not performed for this assessment. 
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Shinohara II Burn Site (Map ID 9) 

Information reviewed at the County LEA as part of our 2007 HMTS indicates the Shinohara II Burn 

Site is located adjacent to the north of Area 1 on the south side of the Otay River. Reportedly, 

approximately 850,000 cubic yards of burn ash material was placed at this property and the Shinohara 

Burn Site I in 1978. Up to a 40-foot-thick layer of burn ash is believed to exist at the Shinohara II Burn 

Site. Ms. Melissa Porter with the County LEA indicated that burn ash material has migrated from the 

Shinohara II Burn Site onto the adjacent property to the south, the former Dennery Ranch (Map ID 7). 

We contacted Ms. Porter on August 31, 2012, regarding the status of this property. Ms. Porter indicated 

the property is currently in litigation and the property owner has recently passed away. She also 

indicated that the owner’s family is not interested in assuming responsibility for the property and it 

may become an orphan site. Ms. Porter also indicated that this property is privately owned and access 

is limited. Due to this information and the offsite location of this property, a site reconnaissance of the 

Shinohara II Burn Site did not appear warranted and was not performed for this assessment. 

Southbay Operations Center (Map ID 10) 

Information available on GeoTracker indicates a 1,500-gallon diesel UST was encountered northwest 

of the northern termination of Air Wing Road in 2007 during construction of the Southbay Expressway 

Operations Center at 1129 La Media Road. Due to the presence of hydrocarbon-impacted soil beneath 

the UST, the DEH opened Case No. 207903-001. Subsequent assessment activities were conducted 

including the collection of soil samples from borings advanced in the area of the former UST to depths 

of 30 feet. Analysis of the soil samples showed that that hydrocarbon-impacted soil extended vertically 

to a depth of 15 feet, laterally to 5 feet beyond the limits of the former UST pit, and that VOCs were 

not detected. Based on this information, the DEH closed the case in a letter dated May 4, 2011. In their 

closure letter, the DEH noted that an estimated 200 cubic yards of hydrocarbon-impacted soil remain at 

this property in the area of the former UST. 

Section 4.1 summarizes our limited visual reconnaissance of the Southbay Operations Center. 

Former Rohr Engine Facility, 1500 Heritage Road (Map ID 11) 

Information available in regulatory databases (Section 3.1) and on GeoTracker indicate two DEH cases 

are associated with this facility, H19053-001 and H19053-002. Each case is summarized as follows: 

 DEH Case No. H19053-001. This case was opened due to an unauthorized release of aviation 
fuel that was identified during removal of a UST from this facility 1987. Reportedly, the 
release affected soil only and the case was closed by DEH in 1988. Additional details 
regarding this case were not available on GeoTracker. 
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 DEH Case No. H19053-002. This case was opened due to an unauthorized release of aviation 
fuel at this facility from an unreported source. Reportedly, the release affected soil only and the 
case was closed by DEH in 1992. Additional details regarding this case were not available on 
GeoTracker. 

Section 4.1 summarizes our limited visual reconnaissance of the former Rohr Engine Test Facility. 

Auto Recycling, 980 Otay Valley Road (Map ID 12) 

Information available in regulatory databases (Section 3.1) and on GeoTracker indicates that DEH 

Case No. H30802-001 is associated with this facility for an unauthorized release of diesel from an 

unreported source. Reportedly, the release affected soil only, and the case was closed by DEH in 2007. 

Additional details regarding this case were not available on GeoTracker. 

Section 4.1 summarizes our limited visual reconnaissance of the Auto Recycling facility. 

Kaiser Foundation, 4650 Palm Avenue (Map ID 13) 

Information available in regulatory databases (Section 3.1) and on GeoTracker indicate that DEH Case 

No. H37970-001 is associated with this facility for a spill of gasoline from an overturned tanker in June 

2010. Gasoline reportedly entered a storm drain below the sidewalk adjacent to this facility and 

impacted sediment in the storm drain and soil and groundwater in the vicinity of the storm drain outfall 

at the Otay River. Approximately 130 cubic yards of impacted soil/sediment were removed from the 

storm drain and outfall area and disposed of at a landfill in July 2010. DEH noted that residual 

concentrations of gasoline and VOCs in soil do not threaten public health or the environment. 

Following the removal of impacted soil/sediment, groundwater samples were collected from twelve 

monitoring wells installed along the storm drain alignment and in the outfall area. Analysis of the 

samples showed that gasoline was not detected and concentrations of VOCs were well below public 

health standards. The DEH closed the case on June 7, 2011. Based on this information, a site 

reconnaissance of the Kaiser Foundation facility did not appear warranted and was not performed for 

this assessment. 

OLA Imports and Exports, 935 Heritage Road (Map ID 14) 

Information available in regulatory databases (Section 3.1) and on GeoTracker indicates that DEH 

Case No. H39789-001 is associated with this facility. This case was opened in April 2012 as a result of 

submittal of a Phase I Environmental Site Assessment (ESA) prepared in 1995 by Geocon and a 

compliance letter prepared in April 2012 by Brash Industries to the DEH for review through the 

Voluntary Assistance Program. During the 1995 Phase I ESA, stained concrete and soil was observed 

in various areas of the facility, and batteries and engines were observed on the ground. It was 
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recommended that the areas of staining be further investigated to determine the extent of potential 

impacts to underlying soils. 

The April 2012 compliance letter describes best management practices (BMPs) that were implemented 

at the facility to minimize current and future discharges to soil and surface waters, including storing 

engines off the ground, use of concrete pads with berms for auto dismantling, and storing hazardous 

waste in a covered space with an impervious floor. The letter also describes the observations from a 

site reconnaissance conducted in March 2012 by Brash Industries during which no oil spills of 

significance were noted and no hydrocarbon sheen was observed in puddles of standing water from 

recent rainfall. Based on this information, Brash Industries concluded that the concerns of petroleum 

hydrocarbon contamination of the soil have no basis and that no significant damage to the environment 

has occurred from the staining observed during the 1995 Phase I ESA. 

Representatives of DEH inspected the facility on May 16, 2012, and noted that asphalt was observed 

under the work areas, engines were located on pallets staged on concrete, and the facility was clean and 

organized. Based on their inspection, the DEH concurred that the BMPs implemented decreased the 

likelihood of an illegal discharge to the environment. However, DEH review of their inspection records 

for the facility revealed multiple violations between 1996 and 2007 where oil/fuel spills/stains were 

noted. In combination with the observations noted in the 1995 Phase I ESA, the DEH concluded that 

petroleum-impacted soil likely remains at shallow depths (up to of depths 5 feet) in various locations at 

the facility. As such, the DEH noted they are unable to provide a closure letter without assessment of 

the extent of petroleum impacts. The DEH did note that they have no objection to the continued use of 

the facility as an auto recycler provided that they are notified prior to surface grading or proposed 

changes in land use. 

Section 4.1 summarizes our limited visual reconnaissance of OLA Imports and Exports. 

3.2.2 Area 2 

One property of potential environmental concern was identified in Area 2 or within ⅛-mile of the 

boundaries of Area 2. The approximate location of this property (Map ID 15) is depicted on Figure 3-2. 

This section summarizes additional information for this property from the sources described in Section 

3.2. 

Dillons Trail Site (Map ID 15) 

Documents reviewed at the City LEA as part of our 2007 HMTS indicate that the Dillons Trail Site is 

located southwest of the southern termination of Caliente Avenue and reportedly consists of several 

parcels where illegal disposal activities were initially discovered in 1987. The discarded materials 

primarily consisted of demolition debris with minor amounts of solid waste. Representatives of the 
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City LEA conducted periodic inspections of the site from 1999 through 2001 and observed “evidence 

of historical surface dumping that had been largely cleaned up.” Subsequently, the City LEA 

recommended a “zero inspection frequency” for the site in a letter dated January 3, 2002. Reportedly, 

City LEA representatives no longer conduct inspections of this property.  

Section 4.2 summarizes our limited visual reconnaissance of the Dillons Trail property.  

3.2.3 Area 3 

Five properties/facilities of potential environmental concern were identified in Area 3. The 

approximate locations of these properties/facilities (Map IDs 16 through 20) are depicted on Figure 3-

3, and additional information for each property/facility from the sources listed in Section 3.2 follows 

below. 

Tripp Salvage Landfill (Map IDs 16 and Map ID 17) 

As discussed in our 2007 HMTS, the Tripp Salvage Landfill is located in Area 3 adjacent to the west of 

Cactus Road. Information available in regulatory agency databases (Section 3.1) and on GeoTracker 

indicates that Case No. H32115-001 was historically associated with this facility for discovery of 

hazardous debris in 1991. This case was transferred to the County LEA in 1996 for oversight and 

administratively closed by DEH in June 2012. 

Records reviewed at the County LEA as part of our 2007 HMTS indicated that the Tripp Salvage 

Landfill consists of one property divided into two properties (due to different property owners) for 

remediation purposes. The two properties are identified as the Barnhart and Dantzler Property (Map ID 

16), located west of the northern termination of Cactus Road, and the Sesi Property (Map ID 17), 

located adjacent to the south of the Barnhart and Dantzler Property. Reportedly, the Barnhart and 

Dantzler Property includes 4.07 acres of land where automobile dismantling waste was accepted from 

approximately 1968 to 1977. The Sesi Property includes 33.25 acres of land where automobile 

dismantling waste was reportedly placed from approximately 1968 to 1977 and burn ash-contaminated 

soil was placed in 1987. It is estimated that the waste extends to a depth of approximately 65 feet 

below both properties. 

Groundwater monitoring activities conducted at the Barnhart and Dantzler Property in 1998 indicated 

that detectable concentrations of VOCs, semi-volatile organic compounds (SVOCs), and metals were 

present in groundwater samples collected from this property. Following additional assessment activities 

at the Barnhart and Dantzler Property, an asphalt cap was reportedly constructed over the areal extent 

of the waste, estimated to encompass 1.1 acres, in 2001. In a letter dated February 3, 2003, the County 

LEA indicated that “no further action” was required for the Barnhart and Dantzler Property and that the 

City LEA would assume future oversight responsibilities for this property. 
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Groundwater monitoring activities conducted at the Sesi Property in 2005 indicated that detectable 

concentrations of VOCs, SVOCs, and metals were present in the groundwater samples collected from 

this property. Following additional assessment, a revegetation plan was submitted to the County LEA 

in 2006 that proposed an engineered soil cap to facilitate in-place closure of the waste at the Sesi 

Property. We contacted Ms. Melissa Porter of the County LEA on August 31, 2012, regarding the 

status of the Sesi Property. Ms. Porter indicated the soil cap design and associated grading plans have 

been submitted to City of San Diego for review but the cap has not yet been constructed. 

Section 4.3 summarizes our limited visual reconnaissance of the Barnhart and Dantzler Property and 

Sesi Property.  

Martinez Ranch, 2160 Cactus Road (Map IDs 18 and 19) 

Information reviewed at the DEH as part of our 2007 HMTS indicates that Martinez Ranch is located 

in Area 3 immediately west-southwest of the intersection of Airway Road and Cactus Road. The 

property is roughly divided into two portions, equal in size, consisting of the operations compound in 

the northeastern portion of the property (Map ID 18) and agricultural fields and a canyon fill area in the 

southwestern portion of the property (Map ID 19). A Phase I and Phase II ESA was performed at the 

property by Rincon in 2004. The Phase I ESA identified the following concerns: 

 Potential for pesticides in soil due to historic and current agricultural land use. 

 Observations of stained soil in the operations compound in proximity to an aboveground 
storage tank (AST) used to store motor oil and drums containing oil additive. 

 The presence of two septic systems at the operations compound. 

 Observations of “burn” areas and areas of minor soil staining observed at the compound. 

 Canyon fill from an unknown source observed in the southwestern corner of the property. 

Rincon conducted the Phase II ESA to address the environmental concerns identified by the Phase I 

ESA. Based on the findings of the Phase II ESA, Rincon concluded that the burn areas, soil stained 

areas, septic system leach field areas, did not appear to contain soil impacted with the various 

constituents analyzed for at concentrations exceeding their respective soil screening levels for 

residential land use. Rincon estimated that approximately 17,300 to 26,100 cubic yards of soil in the 

northeastern portion of Martinez Ranch were impacted with elevated concentrations of the pesticides 

DDE, DDT, and/or toxaphene. In addition, analysis of soil samples collected from the canyon fill in the 

southwestern corner of the property showed elevated concentrations of petroleum hydrocarbons and 

lead.  

Information available in regulatory agency databases (Section 3.1) and on GeoTracker indicates that 

DEH Case No. H99064-001 is associated with Martinez Ranch. This case was opened in 2004 when 

Centex Homes submitted an application to DEH for oversight of mitigation activities under the 

DRAFT



 

Project No. 09721-06-02 - 22 - October 11, 2012 

Voluntary Assistance Program, prior to redevelopment of the property with a residential community. In 

a letter dated July 23, 2007, Centex Homes indicated that they were not moving forward with 

redevelopment of the property due to changes in market conditions and requested to be withdrawn 

from the VAP. We contacted Mr. Scott Weldon at the DEH on September 2, 2012, regarding the status 

of this property. Mr. Weldon indicated that no progress has been made on property following the 

withdrawal of Centex Homes from the VAP. According to Mr. Weldon, the pesticide, hydrocarbon and 

lead-impacted soil identified in the Rincon 2004 Phase II ESA has not been mitigated. 

Section 4.3 summarizes our limited visual reconnaissance of the Martinez Ranch Compound and 

attempted visual reconnaissance of the Martinez Canyon Fill.  

Former Martinez Outdoor Storage, 2770 Martinez Ranch Road (Map ID 20) 

Information from regulatory database review (Section 3.1) and GeoTracker indicates that DEH Case 

No. H39743-001 is associated with this property for review of an assessment of pesticides in shallow 

soil and a former AST. The property was formerly used by Martinez Ranch (Map ID 18) for 

agricultural purposes and assessment activities were conducted in 2009 prior to redevelopment of the 

property with a storage facility. The assessment reportedly included collection of shallow soil samples 

from the area of the former AST and from the central portion of the property within the area of 

historical agricultural use. Analysis of the samples showed detections of petroleum hydrocarbons and 

several pesticides, but at concentrations below health screening levels for commercial/industrial land 

use. Based on this information, the DEH closed the case in a letter dated March 8, 2011.  

Section 4.3 summarizes our limited visual reconnaissance of the former Martinez Outdoor Storage 

property.  

3.2.4 Area 4 

One property of potential environmental concern was identified in Area 4. The approximate location of 

this property (Map ID 21) is depicted on Figure 3-4. This section summarizes additional information 

for this property from the sources listed in Section 3.2. 

Britannia Boulevard Property, 2133 Britannia Boulevard (Map ID 21) 

Information available on EnviroStor indicates that this site was formerly used for agricultural purposes 

and was redeveloped with a commercial/industrial business park in 2005. Prior to redevelopment, a 

Preliminary Endangerment Assessment (PEA) was conducted at the property in 2003 under the 

oversight of the DTSC. Analysis of soil samples collected from shallow soil on the property as part of 

the PEA detected elevated concentrations of pesticides.  
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To mitigate the potential health risk to future occupants due to potential exposure to impacted soil, a 

concrete cap was constructed over the entire property. In addition, a deed restriction was recorded for 

the property on March 26, 2004, that stated “The following restrictions apply to the property: it is not 

to be used as: a residence, including any mobile home or factory home built housing, constructed or 

installed for use as residential human habitation; a hospital for humans; a public school for person 

under 21 years of age; a day care center for children; convalescent homes; or any use that included full-

time human habitation”. The DTSC conducts annual inspections of the property to observe the 

condition of the concrete cap. According to information on EnviroStor, the most recent inspection was 

conducted on September 22, 2011. The inspection report notes that the concrete cap was observed to be 

in good condition.   

Section 4.4 summarizes our limited visual reconnaissance of the Britannia Boulevard property.  

3.2.5 Area 5 

One property of potential environmental concern was identified in Area 5 or offsite within ⅛-mile of 

the boundaries of Area 5. The approximate location of this property (Map ID 22) is depicted on Figure 

3-5. This section summarizes additional information for this property from the sources described in 

Section 3.2. 

Arco Service Station, 2510 Otay Center Road (Map ID 22) 

Information from regulatory database review (Section 3.1) and GeoTracker indicates that DEH Case 

No. H29556-001 is associated with this facility for an unauthorized release of gasoline from the eastern 

dispenser island in 2003. Assessments and remediation were conducted from 2003 to 2005 that 

included excavation and disposal of approximately 138 cubic yards of petroleum hydrocarbon-

impacted soil and installation of three groundwater monitoring wells. Analysis of groundwater samples 

collected from the monitoring wells did not detect gasoline or VOCs. Based on this information, the 

DEH closed the case in a letter dated October 27, 2005. At the time of case closure, an estimated 38 

cubic yards of petroleum hydrocarbon-impacted soil remained at this facility in the area of the eastern 

dispensers. 

Section 4.5 summarizes our limited visual reconnaissance of the Arco service station.  

3.2.6 Area 6 

One property of potential environmental concern was identified in Area 6 or offsite within ⅛-mile of 

Area 6. The approximate location of this property (Map ID 23) is depicted on Figure 3-6. This section 

summarizes additional information for this property from the sources described in Section 3.2. 
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Air Liquide Industrial, 9955 Via De La Amistad (Map ID 23) 

Information from regulatory databases (Section 3.1) and GeoTracker indicates that DEH Case No. 

H29556-001 is associated with this facility for an unauthorized release of diesel that impacted soil in 

the area of a former dispenser island. The release was discovered in 2004 during the removal of the 

dispenser island and two diesel USTs. Assessment and remediation were conducted in 2005 that 

included excavation and disposal of approximately 15 cubic yards of diesel-impacted soil. Analysis of 

confirmation soil samples collected following the excavation activities indicated that approximately 6 

cubic yards of diesel-impacted soil remain in the area of the former dispenser island at a depth of 7 

feet. Based on this information, the DEH noted that the residual impacted soil is unlikely to affect 

groundwater and closed the case in a letter dated April 28, 2006.   

Section 4.6 summarizes our limited visual reconnaissance of Air Liquide Industrial.  

4. SITE RECONNAISSANCE 

On September 11 and 12, 2012, we conducted a limited visual reconnaissance of selected properties of 

potential environmental concern based on our review of the environmental database report, the 2007 

HMTS, agency records available on GeoTracker and EnviroStor, and correspondence with regulatory 

agencies (Section 3). During the limited visual reconnaissance, we were not accompanied by site 

representatives. The visual reconnaissance was generally limited to observing the exterior portions of 

the properties from nearby public streets or adjacent properties that were publicly accessible.  

Observations noted during the site reconnaissance are summarized below by area, along with any 

limitations encountered during the reconnaissance activities. Photographs of the properties observed 

are appended. 

4.1 Area 1 

Observations made during our limited visual reconnaissance of select properties of potential 

environmental concern identified in Area 1 are summarized below. 

4.1.1 Brown Field Municipal Airport (Map ID 2) 

With the exception of the Brown Field operations area, located at 1424 Continental Street and 

accessible to the public from Otay Mesa Road, our observations of Brown Field were limited to 

portions of the property visible from nearby streets, including La Media Road and Heritage Road. 

Exterior portions of the Brown Field operations area were observed from onsite streets, including 

Sikorsky Street, Fairchild Way, Boeing Street, and Curran Street.  
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Observations of the Brown Field operations area were similar to that observed during our 2007 HMTS. 

An administration and control tower building was observed in the central portion of the Brown Field 

operations area, and private plane hangars were observed in the northwestern and northern portions. 

ASTs containing jet fuel were observed to the south of the hangars and north of the administration and 

control tower building. Staining was not observed in the area of the ASTs. 

Property adjacent to east and north of the Brown Field operations area consists of runways, a control 

tower, and vacant land. A circular unpaved area, enclosed by a chain-link fence, was observed adjacent 

to the west of the Brown Field operations area. Information sources reviewed in Section 3.2 suggest 

this area is the former “fuel farm” where numerous LUST-related investigations have been conducted. 

Several groundwater monitoring wells were observed within and in proximity to the fuel farm 

enclosure. The 55-gallon drums and soil stockpiles noted in the eastern portion of the former fuel farm 

in our 2007 HMTS appear to longer be present. No other direct evidence of environmental concerns 

was observed at Brown Field Municipal Airport during our limited visual reconnaissance.  

4.1.2 Former U.S. Border Patrol Pistol Range (Map ID 3) and INS Shooting Range 
(Map ID 4) 

Observations of the former U.S. Border Patrol Pistol Range were made from Pogo Row to the south of 

this property. The western portion of this property is currently occupied by a U.S. Border Patrol 

Maintenance facility and the eastern portion is occupied by the San Diego Space Surveillance Station. 

Access to the maintenance facilty and surveillance station was restricted, but we did not observe 

evidence of environmental concerns during our limited visual reconnaissance. 

We attempted a visual reconnaissance of the former INS Shooting Range, but were unsuccessful as this 

former facility is located in the northern portion of Brown Field which is not accessible to the public or 

in proximity to public roads. 

4.1.3 Former Organic Recycling West (Map ID 5) 

Observations of the property formerly occupied by the Organic Recycling West facility were limited to 

portions visible from La Media Road, which is adjacent to the east of the property. The property 

appeared to be vacant and evidence of the composting operations described in our 2007 HMTS was not 

observed. The property is currently surrounded with a chain-link fence, and direct evidence of 

environmental concerns was not observed during our limited visual reconnaissance. 

4.1.4 Piper Ranch (Map ID 6) and Former Dennery Ranch (Map ID 7) 

Observations of Piper Ranch were limited to portions visible from Piper Ranch Road and interior 

driveways between the warehouses and businesses that currently occupy the property, known as the 
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Piper Ranch Business Park. The warehouses appeared to be leased by various tenants including a 

furniture distributor, sporting goods supplier, and tire distributor. Observations of the former Dennery 

Ranch property were limited to portions visible from Ocean View Hills Parkway and interior 

driveways between the multi-family homes that currently occupy the property. Direct evidence of 

environmental concerns was not observed at the Piper Ranch Business Park or former Dennery Ranch 

property during our limited visual reconnaissance. 

4.1.5 Southbay Operations Center (Map ID 10) 

Observations of the property where a former UST was encountered and removed during construction 

activities for the Southbay Expressway Operations Center in 2007 were limited to the portion visible 

from the northern boundary of the Piper Ranch Business Park. The property appeared to be vacant and 

covered in light vegetation. The property is currently surrounded with a chain-link fence, and evidence 

of environmental concerns was not observed during our limited visual reconnaissance. 

4.1.6 Former Rohr Engine Test Facility (Map ID 11) 

Observations of the property formerly occupied by the Rohr Engine Test Facility were limited to the 

portion visible from Heritage Road. The property appeared to be vacant and covered in light 

vegetation. A concrete slab and two steel piers were observed along the western property boundary. 

The auto sales lots that were observed to occupy this property in our 2007 HMTS were no longer 

present. The property is currently surrounded with a chain-link fence, and evidence of environmental 

concerns was not observed during our limited visual reconnaissance. 

4.1.7 Auto Recycling (Map ID 12) and OLA Imports and Exports (Map ID 14) 

Observations of the Auto Recycling facility and OLA Imports and Exports were limited to the portions 

visible from Otay Valley Road and Heritage Road, respectively. Both facilities are surrounded with 

fencing, but it appears they are active as several automobiles in various stages of dismantling were 

observed at both facilities. Evidence of environmental concerns was not observed during our limited 

visual reconnaissance at either facility. 

4.2 Area 2 

Observations of the only property of concern in Area 2, the Dillons Trail Site (Map ID 15) were limited 

to portions visible from the main trail that is accessed at the southern termination of Caliente Avenue. 

This property appeared similar to that observed during our 2007 HMTS and primarily consists of 

undeveloped and naturally vegetated land traversed by unpaved pathways. We observed several 
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apparently vacant and dilapidated residential structures to the southeast and southwest of the main trail. 

We also observed trash/debris piles consisting of construction debris, such as concrete fragments and 

lumber, discarded furniture, full trash bags, tires, general refuse, and stockpiles of soil adjacent to the 

main trail. The drums observed in the southern portion of the site in our 2007 HMTS appear to have 

been removed. With the exception of the observance of illegal dumping, no other evidence of 

environmental concerns was observed at the Dillon Trail site during our limited visual reconnaissance. 

4.3 Area 3 

Observations made during our limited visual reconnaissance of properties of potential environmental 

concern identified in Area 3 are summarized below. 

4.3.1 Barnhart and Dantzler Property (Map ID 16) and Sesi Property (Map ID 17) 

Observations of the Barnhart and Dantzler Property and Sesi Property were limited to portions of the 

properties that were visible from Cactus Road. The conditions at both properties appeared similar to 

that observed during our 2007 HMTS. The asphalt cap at the Barnhart and Dantzler Property described 

in Section 3.2.2 was observed to be in good condition. A mobile home continues to occupy the western 

portion of this property, but the trash/debris observed adjacent to the mobile home during our 2007 

HMTS appears to have been removed. Evidence of environmental concerns was not observed at the 

Barnhart and Dantzler Property during our limited visual reconnaissance. 

We observed several groundwater monitoring wells in the eastern portion of the Sesi Property. Signage 

observed in the northeastern portion of the property indicated that accessing the property was 

dangerous due to existing hazardous waste. An abandoned AST was visible in the northern portion of 

the property, approximately 500 feet west of Cactus Road. No other evidence of environmental 

concerns was observed at the Sesi Property during our limited visual reconnaissance. 

4.3.2 Martinez Ranch (Map IDs 18) 

Observations of Martinez Ranch were limited to the portions of the compound area, which occupies the 

northeastern portion of the Martinez Ranch property, visible from Cactus Road. Due to access 

limitations, we were unable to observe the southwestern portion of the Martinez Ranch property 

reportedly containing canyon fill impacted with petroleum hydrocarbons and lead (Section 3.2.3).  

The conditions of the compound area were generally similar to that observed during our 2007 HMTS. 

A packing and distribution area was observed in the central portion of the compound with agricultural 

fields adjacent to the north and south. We observed four ASTs in the packing and distribution area 
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containing calcium nitrate (i.e., fertilizer). The ASTs were stored on wooden pallets and appeared to be 

in good condition with no evidence of spillage or leakage. Five diesel ASTs and additional fertilizer 

ASTs were observed in the agricultural field to the north of the packing and distribution area. Evidence 

of staining was not apparent in the area of these ASTs. With the exception of the presence of ASTs at 

Martinez Ranch, no other direct evidence of environmental concerns was observed during our limited 

visual reconnaissance. 

4.3.3 Former Martinez Outdoor Storage (Map ID 20) 

Observations of the former Martinez Outdoor Storage property were limited to portions visible from 

Martinez Ranch Road. The property is currently occupied by a large distribution warehouse operated 

by Innovative Cold Storage Enterprises. Evidence of environmental concerns was not observed during 

our limited visual reconnaissance at this property. 

4.4 Area 4 

Observations of the only property of concern in Area 4, the Britannia Boulevard Property (Map ID 21), 

were limited to portions visible from Airway Road and Britannia Boulevard. The condition of the 

property was consistent with the descriptions noted in Section 3.2.4 as it is currently occupied by a 

business park and capped with concrete. The majority of the business park appears to be occupied by 

Marquez Brothers International, a food distributor. Evidence of environmental concerns was not 

observed during our limited visual reconnaissance at this property. 

4.5 Area 5 

Observations of the only property of concern in Area 5, the Arco Service Station at 2510 Otay Mesa 

Road (Map ID 22), were limited to exterior portions of the facility. Four USTs were observed that 

appear to contain regular, midgrade, and premium gasoline that is dispensed at two islands on the 

eastern portion of the facility. Significant surficial staining was not observed in the area of the USTs or 

dispenser islands. The remainder of the facilty is occupied by a parking lot and convenience store. With 

the exception of the active fueling operations at this facility, no other evidence of environmental 

concerns was observed during our limited visual reconnaissance. 

4.6 Area 6 

Observations of the only facility of concern in Area 6, the Air Liquide Industrial facility (Map ID 23) 

were limited to portions visible from Via De La Amistad. The facilty appears to be currently used for 

storing metal shipping containers, and evidence of the former fueling operations described in Section 
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3.2.6 was not apparent. The facility is currently surrounded with a chain-link fence, and direct evidence 

of environmental concerns was not observed during our limited visual reconnaissance. 

5. SIGNIFICANCE OF IMPACTS 

In determining the significance of properties of potential environmental concern in a particular project 

area, the criteria to consider, as they relate to hazardous materials and public safety, are presented in a 

document titled “Appendix G: Environmental Checklist Form” of the CEQA Guidelines. The 

following is a list of situations that may be encountered during the construction or operation of a 

proposed project that would require consideration of potential hazardous materials/public safety 

impacts. These criteria were compared with each of the findings of this Updated HMTS to determine 

their impact significance to the proposed project.  

1. Projects that would create a significant hazard to the public or the environment through the 
routine transport, use, or disposal of hazardous materials. 

2. Projects that would create a significant hazard to the public or the environment through 
reasonably foreseeable upset and accident conditions involving the release of hazardous 
materials into the environment. 

3. Projects that would emit hazardous emissions or handle hazardous or acutely hazardous 
materials, substances, or waste within ¼ mile of an existing or proposed school. 

4. Projects that would be located on a site, which is included on a list of hazardous materials sites 
compiled pursuant to Government Code Section 65962.5 and, as a result, would create a 
significant hazard to the public or the environment. 

5. Projects located within an airport land use plan, or, where such a plan has not been adopted, 
within 2 miles of a public airport or public use airport, that would result in a safety hazard for 
people residing or working in the project area. 

6. For projects within the vicinity of a private airstrip, projects resulting in a safety hazard for 
people residing or working in the project area. 

7. Projects that would impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan. 

8. Projects that would expose people or structures to a significant risk of loss, injury or death 
involving wildland fires, including where wildlands are adjacent to urbanized areas or where 
residences are intermixed with wildlands. 

In accordance with CEQA, with regard to the above criteria, a determination must be made as to 

whether the criteria apply to the proposed project. Each of the above criteria must be classified into one 

of the following four categories in terms of potential environmental impact: (1) potentially significant 

impact, (2) less than significant impact with mitigation incorporation, (3) less than significant impact, 
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or (4) no impact. Because this Updated HMTS is part of a Community Plan Update, and specific 

improvement projects are not associated with the Community Plan Update at the current time, it is not 

possible to determine which of the above criteria may apply to a proposed improvement project located 

within the boundaries of the Site until the details of the project to be performed are known. However, 

based on our knowledge of the Site, Item 6 does not apply to properties located within the Site 

boundaries because no private airstrips are located within the boundaries of the Site. For this reason, 

this criterion is not further addressed in this Updated HMTS. Items 1, 2, 5 and 7 also have been 

determined not to apply to properties located within the boundaries of the Site based on the following 

rationale:  

 Item 1 – In general, projects that involve the routine transport, use, or disposal of hazardous 
materials would not create a significant hazard to the public or the environment.  

 Item 2 – Based on the nature of the properties of potential environmental concern identified 
within and near the Site boundaries, reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment are not anticipated. 

 Item 5 – The properties of potential environmental concern identified within and near the Site 
boundaries are located within 2 miles of a public use airport (e.g., Brown Field); however, 
there is a low likelihood that proximity of these properties to the airport would result in a 
safety hazard for people residing or working in the vicinity of the properties.  

 Item 7 – With the exception of the Otay Mesa Widening Project (Map ID 1), the properties of 
potential environmental concern identified within and near the Site boundaries would not 
impair the implementation or physically interfere with an adopted emergency response plan or 
emergency evacuation plan because they do not involve transportation routes associated with 
such plans.  

Items 3, 4, and 8 are addressed in Table 1 as they relate to properties of potential environmental 

concern currently located within or near the boundaries of the Site identified in the research conducted 

for this Updated HMTS. In addition, Table 1 includes the level of impact associated with each 

property, the associated rationale for the selected impact level, and recommended mitigation measures. 

6. LIMITATIONS 

The conclusions presented in this report are based upon reasonable visual observations made at the Site 

and research of available materials within the scope and budget of the contract. The information presented 

is relevant to the dates of our site visits and should not be relied upon to represent conditions at later dates. 

The opinions expressed herein are based on our experience with similar studies and information obtained 

during our effort. If additional information becomes available, we request the opportunity to review the 

information and modify our opinions, if necessary. 

The visual observations made by Geocon were limited to accessed portions of the Site and contiguous 

sites. In addition, this study did not include a 50-year chain-of-title review or a review of fire insurance 
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maps. The Updated HMTS at the Site was conducted by Geocon expressly and solely for RECON 

Environmental. Any reliance upon the information, conclusions, or recommendations contained in this 

report for purposes other than the transfer of the Site shall be at the sole liability of the party undertaking 

such use. 

Our services have been conducted using the degree of care and skill ordinarily exercised, under similar 

circumstances, by environmental sciences consultants practicing in this or similar localities. No other 

warranty, expressed or implied, is made as to the professional opinions presented in this report. Geocon is 

not responsible for the conclusions, opinions, or recommendations made by others based on this 

information. 

This report was compiled based partially on information supplied to Geocon from outside sources, other 

information that is in the public domain, and visual observations made at the property. The preliminary 

conclusions and recommendations herein are based solely on the information Geocon obtained in 

compiling the report. Geocon makes no warranty as to the accuracy of statements made by others which 

may be contained in the report, nor are any other warranties or guarantees, express or implied, included or 

intended by the report except that it has been prepared in accordance with the current generally accepted 

practices and standards consistent with the level of care and skill exercised under similar circumstances by 

other professional consultants or firms performing the same or similar services. This report is intended to 

be used by the party authorizing the audit for the transfer of the property audited. None of the work 

performed hereunder shall constitute or be represented as a legal opinion of any kind or nature, but shall be 

a representation of findings of fact from records examined.  

This evaluation does not address the presence of the following conditions unless specifically stated 

otherwise: 

 radon, electromagnetic fields, asbestos, lead-containing paint, mold, burn ash, lead in drinking 
water, methane gas, and wetlands; 

 chemical compounds which naturally occur in the environment; 

 commonly used household cleaning products, building materials, and consumables that may be 
hazardous; and  

 contaminants or contaminant concentrations that are not currently a concern but may be under 
future regulatory standards. 
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Photo No. 1   Area 1 - Administration and control tower building at 1424 Continental
                     Street in the central portion of the Brown Field operations area (Map ID 2)  

PHOTOS NO. 1 – 4

Photo No. 2   Area 1 - Hangars and private planes in northwestern portion of the
                      Brown Field operations area (Map ID 2)

Photo No. 3   Area 1 - Hangar in northern portion of the Brown Field operations
                      area (Map ID 2)  

Photo No. 4   Area 1 - ASTs containing jet fuel north of the administration and
                      control tower building in the Brown Field operations area (Map ID 2)  
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Photo No. 5   Area 1- ASTs containing jet fuel south of the hangars in the Brown
                      Field operations area (Map ID 2)  

PHOTOS NO. 5 – 8

Photo No. 6   Area 1 - Former fuel farm west of the Brown Field operations area
                     (Map ID 2)  

Photo No. 7   Area 1 - Runways and control tower east of the Brown Field
                      operations area (Map ID 2)  

Photo No. 8   Area 1 - U.S. Border Patrol Maintenance Facility north of Pogo Row
                      that currently occupies the western portion of the former U.S. Border
                      Patrol Pistol Range (Map ID 3)
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Photo No. 9   Area 1 – San Diego Space Surveillance Station north of Pogo Row
                      that currently occupies the eastern portion of the former U.S. Border
                      Patrol Pistol Range (Map ID 3)

PHOTOS NO. 9 – 12

Photo No. 10   Area 1 – Former Organic Recycling West property at 1202 La Media 
                        Road (Map ID 5)

Photo No. 11   Area 1 – Former Piper Ranch property west of Piper Ranch Road
                        that has been redeveloped as a business park (Map ID 6)

Photo No. 12   Area 1 – Former Dennery Ranch property north of the intersection
                       of Dennery Road and Red Fin Lane that has been redeveloped with
                       single-family homes (Map ID 7)
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Photo No. 13   Area 1 – Vacant property southeast of the Southbay Expressway
                        Operations Center at 1129 La Media Road (Map ID 10).  An
                        abandoned underground storage tank was encountered and
                        removed during grading of this property in 2007 

PHOTOS NO. 13 – 16

Photo No. 14   Area 1 - Vacant land west of the former fuel farm at Brown Field
                        previously occupied by auto sales lots and Rohr Engine Test Facility
                        (Map ID 11)

Photo No. 15   Area 1 – Auto Recycling facility at 980 Otay Valley Road (Map ID 12) Photo No. 16   OLA Imports and Exports at 935 Heritage Road (Map ID 14)
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Photo No. 17   Area 2 – Various debris observed at the northern entrance to the Dillons
                        Trail Site (Map ID 15) at the southern termination of Caliente Avenue

PHOTOS NO. 17 – 20

Photo No. 18   Area 2 – Concrete debris observed in the central portion of the
                        Dillons Trail Site (Map ID 15)

Photo No. 19   Area 2 – Abandoned structures and debris observed southwest of
                        the main trail through the Dillons Trail Site (Map ID 15)

Photo No. 20   Area 2 – Abandoned structures and debris observed southeast of
                        the main trail through the Dillons Trail Site (Map ID 15)
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Photo No. 21   Area 3 – Barnhart and Dantzler Property (Map ID 16) located west
                        of the northern termination of Cactus Road

PHOTOS NO. 21 – 24

Photo No. 22   Area 3 – Sesi Property (Map ID 17) located adjacent to the south
                       of the Barnhart and Dantzler Property

Photo No. 23   Area 3 – Abandoned aboveground storage tank observed in the
                        western portion of the Sesi Property (Map ID 17)

Photo No. 24   Area 3 – Packing and distribution area in the central portion of the
                        Martinez Ranch Compound at 2160 Cactus Road (Map ID 18).
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Photo No. 25   Area 3 – Fertilizer storage tanks observed in the packing and
                        distribution area in the central portion of the Martinez Ranch
                        Compound (Map ID 18)

PHOTOS NO. 25 – 28

Photo No. 26   Area 3 – Diesel aboveground storage tanks observed in the
                        northern portion of the Martinez Ranch Compound (Map ID 18)

Photo No. 27   Area 3 – Fertilizer aboveground storage tanks observed in the
                        northeastern portion of the Martinez Ranch Compound (Map ID 18)

Photo No. 28   Area 3 – Former Martinez Outdoor Storage at 2770 Martinez Ranch
                        Road currently occupied by Innovative Cold Storage Enterprises
                        (Map ID 20)
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Photo No. 29   Area 4 – Northern portion of Britannia Boulevard Property at 2133
                        Britannia Boulevard, currently occupied by a business park (Map ID 21) 

PHOTOS NO. 29 – 32

Photo No. 30   Area 4 – Southern portion of Britannia Boulevard Property at 2133
                        Britannia Boulevard, currently occupied by a business park (Map ID 21)

Photo No. 31   Area 5 – Arco Service Station at 2510 Otay Center Road (Map ID 22) Photo No. 32   Area 6 – Air Liquide Industrial at 9955 Via De La Amistad (Map 23)
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TABLE 1 
SUMMARY OF PROPERTIES/FACILITIES OF POTENTIAL ENVIRONMENTAL CONCERN 

OTAY COMMUNITY PLAN UPDATE 
Map 

ID No. Property/Facility Address/Location Area Pertinent Impact 
Criteria (1) Impact Level (2) Rationale Mitigation Measures 

1 Otay Mesa Widening Project   Adjacent to north and south 
of Otay Mesa Road 1 3, 4, 7, and 8 3 

A 1996 site assessment identified petroleum hydrocarbon and 
pesticide impacted soil adjacent to Otay Mesa Road in the area of the 
widening project. Although the soil generated during the widening 
project was determined not to contain detectable concentrations of 
these compounds, the potential exists for impacted soil to remain in-
place. 

No mitigation measures are anticipated to be required. However, if additional grading is 
conducted adjacent to Otay Mesa Road in the area of the former widening project, 
observations should be made for the presence of impacted soil. If encountered, the impacted 
soil should be segregated and characterized for potential reuse or disposal options. 

2 Brown Field Operations Area 1424 Continental Street 1 4 1 

An active LUST case is associated with this facility for petroleum 
hydrocarbon impacts to soil and groundwater. Releases associated 
with an additional 24 LUST or spill cases have reportedly resulted in 
an estimated 111,500 cubic yards of hydrocarbon-impacted soil 
remaining in-place at the facility. 

High likelihood that additional mitigation measures will be required. Soil and/or 
groundwater sampling would be required to assess the extent of the existing contamination 
prior to redevelopment of this area. Remediation, consisting of excavation and disposal of 
contaminated soil or in-situ treatment of contaminated soil, may be required to mitigate 
potential health risks. 

3 

San Diego Space Surveillance Station 
(Former U.S. Border Patrol Pistol 
Range) 
 

North of Pogo Row 1 4 and 8 1 

Assessment in 2000 found that at least 3,500 cubic meters of soil at 
this former facility contained high concentrations of lead, and other 
metals. The western portion of this former facility was subsequently 
redeveloped with a U.S. Border Patrol maintenance station and the 
eastern portion is currently occupied by the San Diego Space 
Surveillance Station (SDSSS). A workplan was prepared in 2012 to 
conduct an investigation of soil and debris in the area of a former 
small arms range and skeet range located on the SDSSS facility. In 
addition, the workplan proposes the excavation and disposal of lead 
and polycyclic aromatic hydrocarbon  impacted soil previously 
identified at both of these former ranges  

High likelihood that additional mitigation measures will be required including assessment, 
excavation, and disposal of impacted soil and debris. 

4 Former INS Shooting Range 
(Currently Vacant) 

Northeast of eastern 
termination of Pogo Row  1 4 and 8 2 

In 1987, fill material containing burn ash and sand blast grit was 
deposited at the INS Shooting Range to create safety berms. Upon 
discovery of the contaminated material, remediation activities were 
conducted, including excavation of contaminated soil. Residual lead- 
impacted soil remains onsite that capped with concrete. Facility was 
issued a no further action designation in 2002. 

Low likelihood that additional mitigation measures will be required provided the concrete 
cap remains in-place. Should future redevelopment include removal or disturbance of the 
cap, an environmental consultant should be retained and the City LEA contacted. 

5 Former Organic Recycling West 
(Currently Vacant) 1202 La Media Road 1 4 and 8 3 

This facility is a composting facility that only accepts “green” and 
“woody” materials. During a July 2006 LEA inspection, spills were 
noted in the vicinity of vehicles and batteries west of vehicular 
maintenance area. A DEH release case was not opened as a result of 
the spills, indicating the spills were considered minor. 

No mitigation measures are anticipated to be required. Impacted soil, if encountered during 
future redevelopment, should be segregated and characterized for potential reuse or disposal 
options. 

6 Piper Ranch (Currently a Business 
Park) West of Piper Ranch Road 1 4 3 

Waste oil and pesticide-contaminated soil excavated and removed in 
1988. Gasoline release from a UST removed in 1988 resulted in 
contamination of two cubic yards of soil. DEH closed the UST case 
due to limited extent of contamination. Subsequent sampling of the 
property in 1988, 1989, and 1994 indicated various pesticides were 
detected but concentrations were below less than regulatory screening 
levels. The property is currently improved with several 
commercial/light-industrial developments 

Low likelihood that additional mitigation measures will be required. However, if residual 
impacted soil is encountered during future redevelopment, it should be segregated and 
characterized for potential reuse or disposal options. 

7 Former Dennery Ranch (Currently an 
Apartment Complex) 

North of Intersection of 
Dennery Road and Red Fin 
Lane 

1 4 2 

Approximately 5,000 cubic yards of burn ash deposits, originating 
from the Shinohara II Burn Site, are present over an approximately 
0.5-acre area in the northwestern portion of this property. In 2006, the 
City LEA approved a plan to construct a 2-foot-thick vegetative soil 
cap over the burn ash deposits. Property was redeveloped with single-
family homes in 2007-2008. 

Low likelihood that additional mitigation measures will be required provided the vegetative 
soil cap remains in-place. Should future redevelopment include removal or disturbance of 
the cap, an environmental consultant should be retained and the City LEA contacted. 

8 Shinohara I Burn Site N of Otay River 1 4 and 8 2 

Approx. 850,000 cubic yards of burn ash material were placed at the 
Shinohara I and II Burn Sites in 1978. Majority of the burn ash 
material subsequently was excavated and removed from Shinohara I 
site in 1993 and 2001. Approx. 1,500 cubic yards of burn ash left in 
place. County LEA issued closure letter in 2001. 

Moderate likelihood that additional mitigation measures will be required. During future 
excavation activities, an environmental consultant should be retained to observe the 
property for evidence of contaminated soil (e.g., discoloration, odors). If evidence of 
contamination is found, the soil should be segregated and characterized for potential reuse 
or disposal options. 

9 Shinohara II Burn Site Adjacent to the north of 
former Dennery Ranch 1 4 and 8 1 

Approx. 850,000 cubic yards of burn ash material were placed at the 
Shinohara I and II Burn Sites in 1978. Up to a 40-foot-thick layer of 
burn ash is believed to exist at the property. Reportedly, additional 
assessment or mitigation activities have not been performed at the 
Shinohara II Burn Site to date. 

High likelihood that additional mitigation measures will be required under the oversight of 
the County LEA. Mitigation measures would likely include soil excavation and disposal 
and /or construction of a cap over the burn ash material. A health risk assessment may also 
be required depending on future land use. 

10 Southbay Operations Center 
Northwest of northern 
termination of Air Wing 
Road. 

1 4 3 

Petroleum hydrocarbon release from a UST removed in 2007. DEH 
closed the UST case in 2011 due to limited extent of contamination. 
An estimated 200 cubic yards of impacted soil remain in-place in the 
area of the former UST. 

Low likelihood that additional mitigation measures will be required. However, if residual 
impacted soil is encountered during future redevelopment, it should be segregated and 
characterized for potential reuse or disposal options. 

11 Former Rohr Engine Test Facility 
(Currently Vacant) 1500 Heritage Road 1 4 3 

Two cases associated with this former facility for releases of aviation 
fuel in 1987 and 1992 that impacted soil. Both cases have been closed 
by DEH; however, residual impacted soils may remain at this 
property. 

Low likelihood that additional mitigation measures will be required. However, if residual 
impacted soil is encountered during future redevelopment, it should be segregated and 
characterized for potential reuse or disposal options. 
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12 Auto Recycling 980 Otay Valley Road 1 4 3 
Release of diesel from an unreported source affected soil at this 
facility. Associated DEH case was closed in 2007; however, residual 
impacted soils may remain at this property. 

Low likelihood that additional mitigation measures will be required. However, if residual 
impacted soil is encountered during future redevelopment, it should be segregated and 
characterized for potential reuse or disposal options. 

13 Kaiser Foundation 4650 Palm Avenue 1 4 4 

Gasoline from an overturned tanker reportedly entered a storm drain 
below the sidewalk adjacent to this facility. Sediment in the storm 
drain and soil and groundwater in the vicinity of the storm drain 
outfall at the Otay River were determined to be impacted. Following 
soil remediation activities and cleanup of groundwater to well below 
public health standards, DEH closed the case in 2011. 

The release appears to have been limited to areas outside the boundaries of this facility. As 
such, no mitigation measures are anticipated to be required for this facility. 

14 OLA Imports and Exports 935 Heritage Road 1 4 3 

Staining observed during assessment activities in 1995 and numerous 
DEH violations from 1996 to 2007 at this facility indicate that 
petroleum-impacted soil likely remains at shallow depths (up to of 
depths of 5 feet) in various locations at the facility. The DEH noted 
that they have no objection to the continued use of the facility as an 
auto recycler provided that they are notified prior to surface grading 
or proposed changes in land use. 

DEH records reviewed indicate that the case associated with this facility will not be closed 
until assessment of the extent of petroleum impacts has been performed. Likely mitigation 
measures would include segregation and characterization of impacted soils for potential 
reuse or disposal options. 

15 Dillons Trail Site 
Southwest of southern 
termination of Caliente 
Avenue 

2 3 and 8 2 

The Dillons Trail Site consists of several parcels where illegal 
disposal activities were initially discovered by the City LEA in 1987. 
The discarded material primarily consisted of demolition debris with 
minor amounts of solid waste. According to the City LEA, the 
majority of the waste from the illegal disposal activities at the 
property has been removed, and the City LEA no longer conducts 
inspections at this location. During the site reconnaissance, we 
observed evidence of illegal disposal of trash and debris throughout 
the interpreted location of the property. 

High likelihood that additional mitigation measures, including trash/debris removal and 
disposal, will be required prior to redevelopment of this area. Chemical containers 
encountered during the trash/debris removal activities should be properly characterized and 
disposed of. If evidence of contaminated soil (e.g., discoloration, odors) is encountered 
during future redevelopment activities, it should be segregated and characterized for 
potential reuse or disposal options. 

16 Barnhart and Dantzler Property West of northern termination 
of Cactus Road 3 4 and 8 2 

Part of the Tripp Salvage Landfill. Automobile dismantling waste was 
placed on the Barnhart and Dantzler Property from approximately 
1968 to 1977. This material was covered with fill from other landfills 
in the area. It is estimated that the waste extends to a depth of 
approximately 65 feet. Groundwater samples collected from this 
property in 1998 reportedly contained VOCs, SVOCs, and metals. 
Total area containing waste is approximately 1.1 acres, and an asphalt 
cap was constructed over the areal extent of the waste in 2001. The 
County LEA issued “no further action” letter in 2003 for this property. 

Low likelihood that additional mitigation measures will be required provided the asphalt 
cap remains in-place. Should future redevelopment include removal or disturbance of the 
cap, an environmental consultant should be retained and the County LEA contacted. 

17 Sesi Property 
Adjacent to the south of 
Barnhart and Danzler 
Property 

3 4 and 8 1 

Part of Tripp Salvage Landfill. Automobile dismantling waste was 
placed on the Sesi Property from approximately 1968 to 1977, and 
burn ash-contaminated soil was placed in on the property in 1987. 
This material was covered with fill from other landfills in the area. It 
is estimated that the waste extends to a depth of approximately 65 
feet. Groundwater samples collected from this property in 1998 
reportedly contained VOCs, SVOCs, and metals. A Revegetation Plan 
prepared 2006 proposed excavation of a portion of the waste and 
placement of a soil cap over the remaining waste. According to the 
County LEA, soil cap design and associated grading plans have been 
submitted to City of San Diego for review but the cap has not yet been 
constructed. 

High likelihood that mitigation measures, as generally described in the 2006 Revegetation 
Plan, will be required prior to redevelopment of this area (see Section 3.2.3 for details).  

18 Martinez Ranch Compound 2160 Cactus Road 3 4 and 8 1 

Soil sampling conducted in 2004 indicated approximately 17,300 to 
26,100 cubic yards of soil in the northeastern portion of Martinez 
Ranch were impacted with elevated concentrations of the pesticides 
DDE, DDT, and/or toxaphene. According to the DEH, the pesticide-
impacted has not been mitigated. 

High likelihood that mitigation of the pesticide-impacted will be required prior to 
redevelopment of this area. 

19 Martinez Ranch Canyon Fill Southwest of Martinez Ranch 
Compound 3 4 and 8 1 

Analysis of soil samples collected in 2004 from the canyon fill 
showed elevated concentrations of petroleum hydrocarbons and lead. 
According to the DEH, the hydrocarbon and lead-impacted has not 
been mitigated. 

High likelihood that mitigation of the hydrocarbon and lead-impacted will be required prior 
to redevelopment of this area. 

20 
Former Martinez Outdoor Storage 
(Currently Innovative Cold Storage 
Enterprises) 

2770 Martinez Ranch Road 3 4 and 8 3 

Analysis of soil samples collected in 2009 showed detections of 
petroleum hydrocarbons related to a former AST and several 
pesticides related to historical agricultural use, but at concentrations 
below health screening levels for commercial/industrial land use. 

Low likelihood that mitigation measures will be required provided the property continues to 
be zoned for commercial /industrial land use. If future plans for this property include 
residential development, further assessment of pesticides and petroleum hydrocarbons in 
soil would likely be required. 

21 
Britannia Boulevard Property 
(Currently occupied by a Business 
Park)  

2133 Britannia Boulevard 4 4 and 8 3 

Soil samples analyzed in 2003 showed elevated concentrations of 
pesticides in shallow soil at this property. To mitigate the potential 
health risks, a concrete cap was constructed over the entire property. 
In addition, a deed restriction was recorded for the property on March 
26, 2004, that stated the property was not suitable for uses that include 
“full-time human habitation”.  

Low likelihood that mitigation measures will be required provided the concrete cap 
continues to be maintained and the deed restriction remains in-place for the property. If land 
uses excluded in the deed restriction are planned for the property, the DTSC should be 
contacted. 
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I. BACKGROUND

This report has been prepared as an appendix to the Otay Mesa Community Plan update EIR. Its
purpose is to provide a summary of the existing drainage situation and facilities and proposed
future facilities, including alternatives for draining the large central watershed. In addition, this
report presents recommendations for drainage design criteria and storm water quality
requirements  for  each  of  the  watersheds  on  the  Mesa.   A  detailed  pre-design  report  to  be
approved by the City of San Diego will be required before initiating the design.

For most of its early history, Otay Mesa was used for agriculture and farming was the primary
land use. As industrial and commercial development started taking place in the 1960s, the City of
San Diego recognized the need for a comprehensive drainage Master Plan for the Mesa. Because
most of the Mesa drains to the South into Mexico, there was concern that the new development
would increase the runoff  crossing the border.  The City needed to establish criteria  for  the new
development such that there was no increase in runoff as a result of the new construction.

In May of 1987, the City Council approved a contract to prepare the Otay Mesa Drainage Master
Plan. In August of 1987, the City published a Notice to “All Private Engineers” that established
“Drainage Requirements for Development in Otay Mesa” (attached). The Master Plan was
published in January, 1988, and included a proposed concrete Channel from Airway Road to
Siempre Viva Road that followed the existing drainage channel.

The Master Plan was updated with the “Otay Mesa Drainage Study” published in August, 1999.
The most significant recommendation change was moving the proposed new channel from the
creek alignment to a new location directly adjacent to La Media Road and Siempre Viva Road.
This report utilizes the hydrologic models and analyses prepared for the 1999 Master Plan.
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Reproduction of 1987 NOTICE from Engineering and Development Department

NOTICE

Date: August 7, 1987

To: All Private Engineers

From: Subdivision Engineer

Subject:  Drainage requirements for development in Otay Mesa

In order to minimize the effects of increased storm water runoff in Mexico, due to development
of property in Otay Mesa, all property in Otay Mesa that is within the water shed that drains into
Mexico, shall be developed with the following requirements:

1. Each property owner shall provide storm water detention facilities so that there will be no
increase in the rate of runoff due to development of the property.

2. The detention facilities shall be designed so that the rate of runoff from the property will not
be greater after development than it was before development for a 5 year, 10 year, 25 year
and 50 year storm.

3. All drainage facilities crossing four-lane major or higher classification streets shall be
designed for a Q100 (existing).   Other facilities, except the major channel referred to in
paragraph 5, may be designed for Q50 (existing).

4. The Drainage Design Manual shall be used as guidelines for design of drainage facilities and
computing design discharges.

5. The  City  Engineer’s  Office,  Flood  Control  Section,  is  preparing  a  preliminary  plan  for  the
main north-south channel from Otay Mesa Road near La Media to the Mexican Border.  The
preliminary design will include the design “Q” (Q100 existing), the invert grade, and the
water surface elevation at the major road crossings.

C.R. Lockhead
Subdivision Engineer
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II. EXISTING DRAINAGE FACILITIES

Information was collected for existing drainage and flood control facilities on Otay Mesa through
as-built plans, SanGIS maps, and site visits. Most of the existing drainage facilities were
constructed as  part  of  the private  development  that  is  taking place on the Mesa.  Many of  these
facilities are not continuous because of the piecemeal nature of the development. This creates
challenges for the subsequent developers that need to tie into the existing facilities. Many of the
existing facilities are temporary.  We were not able to obtain details on the drainage facilities in
Mexico that receive most of the runoff.

Most of the development to-date has occurred in the East Watershed, which therefore includes
most of the existing drainage facilities on the Mesa.  The existing system is a combination of
storm drains, improved channels, and detention basins, which in many areas discharge to natural
drainage paths that do not have adequate hydraulic capacity.

The “Existing Drainage Facilities” drawing shows the facilities as-of the date of this report.  The
area is developing rapidly, and therefore new facilities are continuously being constructed.  There
are currently no dedicated drainage rights-of-way on the Mesa. Many of the projects, as they were
mapped and constructed, dedicated portions of the properties to the city as drainage easements or
flood water storage easements. Eventually, the systems and their easements will be continuous.
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III. HYDROLOGIC ANALYSIS

The Otay Mesa Study area is  shown on the Watershed Map,  and includes all  of  the Mesa area
within the City of San Diego divided into five watersheds (with the exception of the far northwest
arm of the Mesa, which is fully developed).

Watersheds Acres mi2

West Perimeter Watershed 258 0.40
West Watershed 2,190 3.42
North Perimeter Watershed 590 0.92
East Watershed 3,864 6.04
Border Crossing Watershed 223 0.35
TOTAL 7,125 11.13

Most  of  the Mesa slopes from North to South,  with the flow entering Mexico at  several  points.
The northern and western perimeters of the Mesa flow into the adjacent Canyons. These
perimeter watersheds are divided into several independent smaller watersheds.  The watershed
boundaries on the Mesa are not well defined because the Mesa is so flat.  There are very few
defined natural drainage paths, with much of the runoff sheet-flowing across the Mesa.  The
watershed boundaries shown are based on field investigations and best available mapping, but the
actual drainage boundaries may be very different.

The  only  watershed  that  has  been  studied  significantly  from a  drainage  perspective  is  the  East
Watershed. Hydrologic models have been prepared for both of the previous drainage studies. The
peak flows calculated in the two studies are different, primarily because of different assumptions
relative to developed area, proposed drainage facilities, and watershed areas. The East Watershed
includes a large area of unincorporated County property.  The hydrologic model assumed the
same industrial development for the unincorporated area.  If land uses change in the County area,
it may change the runoff rates.  The differences for the concentration point at the border are
shown below.

Q100 at Border
East Watershed

Area (mi²) Q100(cfs)
1988 Study 5.72 5,050
1999 Study 6.63 3,529
2004 CPU 6.78 3,673
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As part of this study, new hydrologic models have been prepared for the main watersheds which
flow into the Tijuana River.  For the East Watershed, HEC-1 has been used, since both previous
studies  used  this  model.  For  the  other  watersheds,  the  standard  City  of  San  Diego  Modified
Rational Method (AES) has been used. The results of these analyses are shown in the table below.

Hydrologic Analysis Summary
Area (mi²) Q50(cfs) Q100(cfs)

West Perimeter Watershed 0.40 170 444
West Watershed 3.42 672 1,676
East Watershed 6.78 1,280 3,673

10.60 2,122 5,793

In addition to the above flows, the Spring Canyon open space area contributes 109 cfs (Q50) and
257 cfs (Q100) from 1.2 mi2.  Since the Tijuana River Watershed is a water-quality impacted
watershed, the quality and quantity of flow will need to be addressed before additional
development takes place.





57.5 
16.5 35.8 
12.2 30.3 
46.1 27.7 70.4 
51.4 27.7 69.4 

254.3 169.5 443.5 
OT2-1 33.3 17.1 42.6 
OT2-2 126.2 41.4 99.5 
OT2-18 97.1 47.7 118.2 
OT2-19 27.7 22.3 60.1 
OT2-3 20.1 14.6 38.4 
OT2-4 67.8 38.5 96.9 
OT2-5 40.8 20.1 49.7 
OT2-6 34.8 17.1 42.4 
OT2-7 14.9 17.9 43.2 

81.3 43.0 108.7 
36.9 23.6 60.6 
12.9 11.5 31.8 

128.4 43.1 103.8 
275.6 112.2 279.9 

23.6 17.5 46.0 
61.5 42.1 109.3 
48.4 26.1 65.3 

153.8 57.2 138.8 
121.7 40.8 98.4 
60.3 17.8 42.5 

1467.1 671.6 1676.1 
774.8 109.3 257:0 

May 23,2005 
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IV. HYDRAULIC ANALYSIS

Most of the Mesa is very flat, resulting in local flooding during storms at the low points and along
some drainage ditches. The only significant creek on the Mesa is the main channel in the East
Watershed, Otay Mesa Creek, which flows from North to South along La Media Road and
crosses the border into Mexico just north of the Tijuana Airport.

A HEC-RAS hydraulic model was prepared for this channel from the border north to Otay Mesa
Road. The purpose of this model was to identify the 100-year floodplain for this reach for present
conditions. The proposed future drainage project along this alignment will be designed to contain
the 100-year flow, reducing or eliminating flooding impacts to adjacent properties.

The HEC-RAS model was also used to size the proposed new channel from Airway Road to just
south of Siempre Viva Road.  Several alternative cross-sections were modeled to reflect input on
the environmental aspects of the channel.

A significant tributary to the main channel enters just upstream of the Siempre Viva Road
crossing.  This tributary conveys flow from the De La Fuente Business Park and the Siempre
Viva Business Park.  The existing channel from La Media Road to the proposed main channel is
approximately 15 feet wide and 4 feet deep, with a hydraulic capacity of approximately 120 cfs.
The 100 year flow in this channel is 1116 cfs.  A proposed new channel has a 50 ft bottom width
with 1.5:1.0 side slopes and will convey the 100 year flow.  A double 10’ x 4.5’ RCB will also be
required for the flow under La Media Road.  The cost estimate does not include these facilities.



tJ lA '( lv'l ~A ~PI) 1-4-o> 

HEC-RAS Plan: Plan 01 River: Otay Mesa Dra10a Reach: Channel Profile: PF 1 I ~ I River Sta Profile Q Total Min CJi El I w.s. Elev cnrw.s. E.G. ~ley E.G. Slope Vel Chnl Flow Area I Top Width Froude #Chi l 
(Cfs) (ft) I (fl) (fl) (rtf (Mt) (fVs) (sq ft) (ft) 

1
channel ,5500 PF 1 2500.00 464 .60 47108 471.16 0.002743 2.33 1073.59 200.00 0.18 
Channel 5350 PF 1 ., 2500.00 464.231 470.69 470.76 0.002572 2.16 1279 19 335.44 0.17 

Channel j5,100 PF 1 25oo.oo 463.6ol 470.06 470.12 o.002591 2.11 1275.99 335.16 o 11 

Channel 14800 PF 1 2500.00 462.851 469.27 469.33 0.002666 2.19 1263.56 334.04 0.18j 

Channel 14500 PF I I 2500.00 462.10 468.51- 468.561 0.002430 2.08 1358.84 1 378.24 0.17 

(;hal1nel 4200 _ ~ 2500.00 461 .35 467.791 467.85 0.002365 2.07 1371.791 379.61 0.17 
Channel 3900 jPF 1 2500.00 460.60 467.09 1 467.15 0.002266 2.04 139250 381.79 0.16 
Channel 3600 ;pF 1 2500.00 459.85 466.30 466.37 0 002969 2.32 1153.04 281.59 0.19 ------- - . 
Charutel 3300 PF 1 ' 2500.00 459.10 465.33 465.42 0.003423 2.41 1109.99 285.62 0.20 
Char'llllel 3050 PF 1 3000.00 458.48 463.50 463.74 0.014532 4.06 777.90 261.33 0.39 . . 
Channel 2900 PF 1 . 3000.00 458.10 463.23 461.14 463.61 0.000245 4.97 603.31 222.92 0.41 

1
cha(lnel 2850 PF1 ' 3000.00 457.60: 462.74 461.24

1 

46355 0.000521 722 415.32 168.05 0.58 

Channel 2750 Culvert j I j I I 
Channel 2640 PF 1 3000.00 455.59 462.07 4b&.951 462.52~ O.Oil957 5.38 557.45 1 1eJ.tW 0.37 

1Channel 2500 PF 1 3000.00 455.38 461.81 461.87 0.001846 2.07 1492.221 277 64 --o-,5 

1
Channel ,2300 _ PF 1 3000.00 455.08 ~31 461.40 0.003272 2.45 j 1261.91 277.98 o 191 
Cllannel 2100 PF 1 3000.00 454.78 460.34 460.48 0.006864 3.05 1006.36 275.43 0.27 

Channel 2050 PF 1 3000.00 454.70 460.11 460.21 0.003838 2.56 1191 75 275.37 0.21 

Channel ·2000 'PF 1 3000.00 454.63 460.00
1 

456.55 460.06 0.002196 _ 2.06 1582.39 378.00 0.16 
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V. PROPOSED DRAINAGE FACILITIES

For most of the Mesa, drainage facilities are constructed as part of development or road projects,
and include only facilities in the immediate vicinity of the projects. For the proposed future
private development, no designs are available to show these future facilities. Caltrans has
prepared plans for their SR-905 project, and those facilities are shown on the attached map.

The only Master Planned facility which needs to be constructed before development takes place is
the Main Channel and Detention basin in the East Watershed. Details of this system are presented
in Section VI.
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VI. PROPOSED DRAINAGE ALTERNATIVES

The historical drainage on the Mesa, with its flat terrain and shallow swales for drainage paths,
did not become a problem until development started taking place in the 1960s. This development
started concentrating flows in culverts under roads and redefined some of the historical drainage
paths. Some of the development solved problems in some areas, but impacted other areas by
moving the problem downstream. One of these areas is the existing creek that parallels La Media
Road and eventually crosses the border into Mexico. The frequent flooding along portions of this
channel is a constraint to future development for some of the areas along the creek.

1.  NO PROJECT

The alternative of doing nothing to improve the drainage along the main creek channel would
prevent future development from taking place along portions of La Media Road.  The existing
creek is not deep enough to allow the adjacent properties to drain effectively.  To provide
continued access along the truck route during storms, if the channel is not constructed, the roads
will need to be raised or alternative routes identified.  The existing intersection of Airway Road
and La Media Road floods after any significant precipitation.  The adjacent roads are too low to
allow significant  flows to pass  under  them, so they flood frequently.   If  the roads are raised to
allow more flow to pass under them, they will impact the already-developed adjacent property,
parts of which would now be lower than the roads, creating even more difficult drainage issues
for the properties.

2.  CONCRETE CHANNEL

The 1999 Otay Mesa Drainage Study recommended a concrete channel from Otay Mesa Road to
the Border Detention Basin.  The recommended plan was a concrete channel along the east side
of  La  Media  Road  until  reaching  Siempre  Viva  Road,  where  it  crossed  under  La  Media  and
followed on the north side of Siempre Viva to box culverts under Siempre Viva that connected to
the Border Detention Basin.  All of the concrete channel alternatives assumed that the existing
creek with its habitat would continue to carry low flows.  The 1999 cost for this alternative was
$10.6 million, which would be approximately $14.9 million in 2005 dollars without land
acquisition.

3.  LA MEDIA CHANNEL AND BORDER DETENTION BASIN

The largest watershed on the Mesa is the East Watershed, which covers an area at 6.78 square
miles (4,340 Acres).  All of the flow from this watershed collects at a concentration point at a
large culvert where it crosses the border with Mexico and flows under the airport access road and
airport runway before flowing into the Tijuana River.

This portion at the Mesa is extremely flat, and the adjacent properties can not effectively drain
into the existing small creek channel without raising the elevations of the roads and developments
near the creek.  To allow for future development and to accommodate runoff from proposed
future projects, a new channel is required with inverts from 3 to 5 feet below the existing creek
channel.
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The proposed channel has a bottom width that varies from 240 feet at the new border detention
basin to 200 feet from north of Siempre Viva Road to the Airway Road/La Media Road
intersection.   The side slopes will  vary between 4:1 to 10:1.   Heavy riparian vegetation will  be
allowed to grow in the channel and no annual maintenance will be required. Once the vegetation
has matured, maintenance of dead or fallen trees may be required every few years.  There will be
a 12 foot wide access road on each bank.  The Channel will contain the 100 year flood flow with
mature vegetation growth.

From the Airway Road/La Media Road intersection, a 35 foot wide concrete channel along the
east side of La Media Road will connect with the proposed Caltrans culverts which will be
constructed with SR 905.  The RCB culverts under the intersection will need to accommodate
existing utilities in both roads, which may impact the intersection and the utilities.

The Border Detention Basin will be designed to attenuate the peak post-development flows down
to their pre-development levels for flows from 5 year through 100 year storms.  The outlet
structure will be less than six feet high, and will not be under the jurisdiction of the State of
California  DSOD.   The  design  of  the  outlet  structure  will  be  prepared  with  final  plans  for  the
project.  The Detention Basin will be approximately 1700’ by 1500’ and cover an area of
approximately 58 acres.

Border Detention Basin

Area: 58 Acres
Max. Water Depth: 6.0 Feet
Max. Storage Volume: 308 AF

The  basin  will  be  graded  to  appear  natural.   Natural  vegetation  will  be  allowed  to  grow in  the
basin and no annual maintenance will be required.  A low-flow stream will be created through the
basin.  A Maintenance Assessment District may be created for maintaining the channel and
detention basin.

The basin and channel will require the removal of approximately 915,000 CY of soil.  It is
assumed that this export will be used on adjacent properties to raise the building pad grades
thereby limiting the haul distance.  A preliminary cost estimate was prepared which reflects both
the construction costs and the land acquisition costs.  A Property Ownership Map which shows
the ownership within the East Watershed is attached.
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La Media Channel and !Border Detention Basin 
Preliminary Opinion of Probable Construction Cost 
2/8/2005 

Kimley-Horn and Associates 
Construction Items 

Item No. Description Quantity 
1 Excavation 822,500 
2 Airway Road culvert (6-5'wx5'h) 300 
3 La Media/Airway Road intersection culvert (6-10'wx6'h) 1,500 
4 Siempre Viva Road culvert {8-10'wx8'h} 1,490 
5 Detention Basin Outlet Structure 1 
6 Traffic Control 1 
7 Utility Relocation 1 
8 Street Repair 1 
9 Erosion Control 1 
10 Revegetation 1 

Subtotal 
Contingency 

Total 

Land AcquisiiJon 

1 1Land Acquisition (outside MHPA)' 2,610,000 
2 Land Acqutsition (inside MHPAt• 1,820,000 

Subtotal 
Contingenc}' 

Total 

Total Cost (Construction and Land Acquisition) 

Notes: • Includes area of detention basin a1nd channel south of Siempre Viva 
~ Includes entire area Within MHPA boundary 

Units Unit Price 
CY $2 
CY $1,500 
CY $1,500 
CY $1,500 
LS $100,000 
LS $100,000 
LS $150,000 
LS $50,000 
LS $50,000 
LS $600,000 

20% 

SF $4 
SF $1 

20% 

•b Estimate does not include engineering, environmental, geotechnical. surveying. etc. 

1<.;\095407000\Excel\(cost eslimate.xls]Sheet1 

Cost 
$1,645,000 
$450 000 

$2,250,000 
$2,235,000 
$100,000 
$100,000 
$150,000 
$50,000 
$50,000 

$600,000 

$7,630,000 
$1,526,000 
$9,156,000 

$10,440,000 
$1,820,000 

$12,260,000 
$2,452,000 
$14,712,000 

$23,868,000 
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VII. RECOMMENDED DRAINAGE DESIGN CRITERIA

Since the five watershed areas on the Mesa flow in every direction except east, they flow into
different watersheds with different constraints and impacts. The runoff from the five watersheds
will have different criteria for design of drainage facilities.

West Perimeter Watershed
This watershed consists  of  smaller  Mesa-top watersheds with a  total  area of  approximately 254
acres  that  drain  to  the  west  to  three  separate  creeks  in  canyons  and  gullies.  These  creeks  are
carried under the SD&AE and Trolley tracks and through San Ysidro in buried storm drain
systems. The storm drains under the tracks have hydraulic capacities of 30 cfs (18” RCP) and 125
cfs (36” RCP) based on the San Ysidro Boulevard Area Master Drainage plan prepared by BSI
Consultants, February 15, 1996. Sub-basins OT3-7 and OT3-8 combine downstream into a single
creek that flows to the 36” RCP.  The current study estimates 140 cfs (Q100) will flow off of the
Mesa into this sub-basin.  This study does not address the capacity of the downstream system or
include the hydrologic analysis for areas to the west of the Mesa, but clearly the 125 cfs capacity
of the existing system will be exceeded.  This area will need to be addressed in more detail during
design of the upstream tributary development.  Detention Basins are recommended which will
reduce peak flows in the sub-basin to minimize impacts on the downstream system.  These
detention basins will reduce the peak, 50-year, and 100-year flow to predevelopment levels.
Because of the unstable soils in this area, care should be taken that the proposed detention basins
and relocated drainage facilities do not contribute to an increase in the risk of slides through
increased saturation of the soil.

West Watershed
The West Watershed consists of smaller Mesa-top watersheds that drain into the tributary
canyons of Spring Canyon. All of the flow from the watershed flows into Mexico at the Spring
Canyon concentration point. Detention basins will be required to reduce the post-development
peak flows to predevelopment levels for the 50-year and 100-year storm. If the detention basins
concentrate flows at the upper edge of canyons, care must be taken to ensure that erosion
potential is not increased downstream.

East Watershed
The  East  Watershed  flows  to  Mexico  at  a  single  concentration  point  between  Britannia  and  La
Media roads. Requirements for the control of peak runoff from development in this watershed
already exist. The “Notice” dated August 7, 1987 (page 2), sets criteria for detention basins and
for  storm  drain  sizing.  As  part  of  the  future  storm  drain  project  in  this  watershed,  a  single
detention basin will be constructed at the border. The construction of this basin will eliminate the
need for individual on-site detention basins for subsequent development.

North Perimeter Watershed
These small watersheds along the northern edge of the Mesa flow into small canyons that flow
into  the  Otay  River.  There  are  no  peak  flow  attenuation  requirements  for  flows  from  these
watersheds.  There may be water quality issues with the Otay River, and there may be erosion
issues from storm drains on the Mesa.  Only approximately 14 acres of Neighborhood 6 are in
this watershed.
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VIII. STORM WATER QUALITY REQUIREMENTS

Because of problems related to the poor water quality of storm water runoff from urban
conveyance systems,  the City requires  that  storm water  Best  Management  Practices  (BMPs) be
constructed for all new projects.  The storm water discharge contains pollution such as chemicals,
trash, sediment, bacteria, metals, oil and grease.  Construction projects which add impervious
areas and change drainage patterns increase the discharge of these pollutants.

The Municipal Storm Water National Pollutant Discharge Elimination System Permit (NPDES
Municipal Permit), approved February 21, 2001 by the San Diego Regional Water Quality
Control Board (RWQCB), requires the City to implement regulations for constructing storm
water BMPs for development projects.

In 2003, as part of the San Diego Municipal Code, the City published “Storm Water Standards –
A  Manual  for  Construction  &  Permanent  Storm  Water  Best  Management  Practices
Requirements.”  This manual is the reference document for all of the storm water issues
encountered in development, including BMPs.  Included in this report are Appendix C – Example
Permanent Storm Water Best Management Practices, and the Storm Water Requirements
Applicability Checklist from the City’s Manual.  Before preparing a drainage study, the “Storm
Water Requirements Applicability Checklist” is completed.  This checklist is used to determine
the priority  level  of  the project.   Most  of  the projects  on the Mesa will  require  Priority  Project
Permanent Storm Water BMPs and High Priority Construction Storm Water BMPs.

All projects subject to the priority permanent BMP requirements must include a “Water Quality
Technical Report.”  From the manual, the report will include:

1. A drainage study report prepared by a civil engineer, hydrologist, or hydrogeologist
registered  in  the  State  of  California,  with  experience  in  the  science  of  stream  and  river
generated surface features (i.e., fluvial geomorphology) and water resources management,
satisfactory to the City Engineer.  The report shall consider the project area’s location (from
the larger watershed perspective), topography, soil and vegetation conditions, percent
impervious area, natural and infrastructure drainage features, and any other relevant
hydrologic and environmental factors to be protected specific to the project area’s watershed.

2. A field reconnaissance to observe and report on downstream conditions, including
undercutting erosion, slope stability, vegetative stress (due to flooding, erosion, water quality
degradation, or loss of water supplies) and the area’s susceptibility to erosion or habitat
alteration as a result of any future upstream development.

3. A hydrologic analysis to include rainfall runoff characteristics from the project area including
at a minimum, peak runoff, time of concentration, and detention volume (if appropriate).
These characteristics shall be developed for the two-year and ten-year frequency, six-hour or
24-hour, type B storm for the coastal areas of San Diego County.  The largest peak flow
should be included in the report.  The report shall also report the project’s conditions of
concern based on the hydrologic and downstream conditions discussed above.  Where
downstream conditions of concern have been identified, the drainage study shall establish that
pre-project hydrologic conditions that minimize impacts on those downstream conditions of
concern would be either improved or maintained by the proposed project, satisfactory to the
City Engineer, by incorporating the permanent BMP requirements.
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Appendix D of the Manual includes detailed guidelines for the Water Quality Technical Report.

There  are  numerous  alternative  permanent  BMPs  that  can  be  used  for  each  project.   The
alternatives include Site Design BMPs, Source Control BMPs, and Treatment Control BMPs.
The Site Design BMPs are primary ways to reduce storm water runoff through means such as
increased pervious areas, increased infiltration, use of natural channels, and appropriate
landscaping.  All of these except dry wells are applicable to the Mesa.  Source Control BMPs are
meant to control pollutants at their source before they enter storm water, and are all applicable to
the  Mesa.   Treatment  Control  BMPs  treat  the  storm  water  before  it  leaves  the  property,  and
include natural methods such as biofilters, detention basins, wetlands, and porous pavement, and
mechanical methods such as filters and separators.  The one Treatment Control BMP that is not
applicable to the Mesa is infiltration, which is not very effective on the Mesa because of the clay
soils.

Most of Otay Mesa drains to the south across the border with Mexico and eventually into the
Tijuana River.  A small portion flows north into the Otay River, and the far western part of the
Mesa flows to the west through San Ysidro and then into the Tijuana River.  The Tijuana River
has been identified by the 2002 Clean Water Act as a “Section 303(d) Water Quality Limited”
river.  The pollutants of concern which are included in the attached pages from the USEPA, need
to be listed, and the new development project’s potential impacts on these pollutants need to be
included in the project’s drainage report.
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Recommended Storm Water Policies

1. Apply water quality protection measures to land development projects during project
design, permitting, construction, and operations in order to minimize the quantity of
runoff generated on-site, the disruption of natural water flows and the contamination of
storm water runoff.

a. Increase on-site infiltration, and preserve, restore or incorporate natural drainage
systems into site design

b. Reduce the amount of impervious surfaces through selection of materials, site
planning, and narrowing street widths where possible.

c. Increase the use of natural vegetation and landscaping in drainage design.
d. Avoid conversion of areas particularly susceptible to erosion and sediment loss

(e.g.: steep slopes), and where unavoidable, enforce regulations that minimize
these impacts.

e. Avoid land use, site development, and zoning regulations that limit impacts on,
and protect the natural integrity of topography, drainage systems, and water
bodies.

f. Maintain landscape design standards that minimize the use of pesticides and
herbicides.

g. Enforce maintenance requirements in development permit conditions.

2. Require construction contractors to comply with accepted storm water    pollution
prevention planning practices for all projects.

a. Minimize the amount of graded land surface exposed to erosion and enforce
control ordinances

b. Continue routine inspection practices to check for proper erosion control methods
and housekeeping practices during construction.

c. Ensure that contractors are aware of and implement urban runoff control
programs.

3. Encourage measures to promote the proper collection and disposal of pollutants at the
source, rather than allowing them to enter the storm drain system.

a. Promote the provision of used oil recycling and/or hazardous waste recycling
facilities and drop-off locations.

b. Follow up on complaints of illegal discharges and accidental spills to storm
drains, waterways, and canyons.

K:\095407000\Drainage\Otay Mesa Drainage Study June 2006.doc
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APPENDIXC 

EXAMPLE PERMANENT STORM WATER BEST M ANAGEMENT PRACTICES 

The following are a list of BMPs may be used to minimize the introduction of pollutants 
of concern that may result in significant impacts to receiving waters. Other BMPs 
approved by the Development SHrvices Department as berng equal or more effective in 
pollutant reduction than comparable BMPs identified below are acceptable. All BMPs 
must comply with local zoning and building codes and other applicable regulations. 

Site Design BMPs 

Minimizing Impervious Areas 
Reduce sidewalk widths 
Incorporate landscaped buffer areas between sidewalks and streets. 

Design residential streets for the mini'mum required pavement widths 

- Minimize the number of residemtial street cul-.de-sacs and incorporate landscaped 
areas to reduce their impervious cover. 

Use open space development that incorporates smaller lot sizes 

·- Increase building density while decreasing the building footprint 
Reduce overall lot Imperviousness by promoting alternative driveway surfaces and 
shared driveways that connec:t two or more homes together 

Reduce overall imperviousness associated with parking lots by providing compact 
car spaces, minimizing stall dimensions, incorporating efficient parking lanes, and 
using pervious materials in spillover parking areas 

Increase Rainfall Infiltration 

Use permeable materials for private sidewalks, driveways, parking lots, and interior 
roadway surfaces (examples: hybrid lots, parking groves, permeable overflow 
parking, etc.) 

Direct rooftop runoff to pervious areas such as yards, open channels, or vegetated 
areas, and avoid routing rooftop runoff to the roadway or the urban runoff . 
conveyance system 

Maximize Rainfall Interception 

Maximizing canopy interception and water conservation by preserving existing native 
trees and shrubs, and plantin~J Additional native or drought tolerant trees and large 
shrubs. 

Minimize Directly Connected lmptervious Areas (OCIAs) 

Draining rooftops into adjacent landscaping prior to discharging to the storm water 
conveyance system 
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Draining parking lots into landscape areas co-designed as biofiltration areas 

- Drainrng roads, sidewalks, and impervious trails into adjacent landscaping 

Slope and Channel Protection 

Use of natural drainage systems to the maximum extent practicable 

Stabilized permanent channel crossings 
Planting native or drought tolerant vegetation on slopes 

Energy dissipaters. such as riprap. at the outlets of new storm drains, culverts, 
conduits, or channels that enter unlined Channels 

Maximize Rainfall Interception 

- Cisterns 
Foundation planting 

Increase Rainfall Infiltration 

Dry wells 

Source Control BMPs 

- Storm water conveyance system stenciling and signage 
- Outdoor material and trash stor.age area designed to reduce or control rainfall runoff 
- Efficient irrigation system 

Treatment Control BMPs 

Biofilters 
- Grass swale 
- Grass strip 
- Wetland vegetation swale 

Bioretention 

Detention Basins 

Extended/dry detent1on basin with grass linrng 

Extended/dry detention basin with impervious lining 

Infiltration 

Infiltration basin 

Infiltration trench 
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Pervious Paving 
Porous asphalt 

- Porous concrete 

Porous modular concrete blocJ< 

Wet Ponds and Wetlands 

- Wet pond (permanent pool) 
Constructed wetland 

Drainage Inserts 

Catch basin/storm drain insert8 
Catch basin screens 

Filtration Systems 

Media filtration 
- Sand filtration 

Hydrodynamic Separation Systems 

Swirl concentrator 
- Cyclone separator 

Baffle boxes 

MAY 2003 
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City of San Diego 
Development Services 
1222 First Ave., MS-302 
San Diego, CA 92101 
{619) 446-5000 for Information 

Storm Water Requirements 
Applicability Checklist 

Project Address: Assessor Parcel Number(s): I Project Number (for City Use Only) 

Complete Sections 1 and 2 of the following che~cktist to determine your project's permanent and construction storm water best 
management practices requirements. This form must be completed and submitted with your permit application. 

Section 1 -Permanent Storm Water BMP Requirements: 
If any answers to Part A are answered "Yes,' your project is subject to the "Priority Project Permanent Storm Water BMP 

Requirements,· 2ill! "Standard Permanent Storm Water BMP Requirements" of the Storm Water Standards Manual, Section Ill, 
"Permanent Storm Water BMP Selection Procedure: If all answers to Part A are "No: and ~answers to Part B are "Yes,· your 
project is only subject to the Standard Permanent :S1orm Water BMP Requirements. If every question In Part A and 8 is answered 
"No," your project is exempt from permanent stom1 water requirements. 

Part A : Determine Priority Project Permammt Storm Water BMP Requirements. 
Does the project meet the definition of one or more of the priority project categories?" 

1. Detached residential development of 10 or more units·································································· ·················-· Yes No 

2 Attached res1dential development of 10 or more units··································-········································-··-··- Yes No 

3. Commercial development greater than 100,000 square feel·················-····························- ···························· Yes No 

4 Automotive repair shop ...... : .......................................................................... -...... .. -·-··········································- Yes No 

5. Restauran1 ··········································-.. ··············--·······················-·················-················································-Yes No 

6. Steep hillside development greater than 5,000 square feet .............................................. ................... ·-·········· Yes No 

7. Project discharging to receiving waters within Water Quality Sensitive Areas ................................................. Yes No 

8. Parking lots greater than or equal to 5,000 square feet or with at least 15 parking spaces, and 
poten1ia1Jy exposed to urban runoff ................................................. ··········-·········-········-··············· ···············-Yes No 

9. Streets. roads, highways, and freeways which would create a new paved surface 
that is 5,000 square feet or greater .................................................... ·-··-··-········· ... ···-··- ··· ........ ·-·······-··--··Yes No 

10. Significant redevelopment over 5,000 square feet ··································--· .. ············································ ·······Yes No 

• Refer to the definitions section fn the Storm Wa'ter Standards for expanded definiUons of the priority project categories 

Umiled Exclusion: Trenching and resurfacing work associated with utility projects are no/ considered priority projects. Parking 
lots, buildings and other structures associated. wil'h utility projects are priority projects if one or more of the criteria in Part A is 
met. If all answers to Part A are "No", continue to Part B. 

Part B: Determine Standard Permanent Stc•rm Water Requirements. 
Does the project propose: 

1. New impervious areas, such as rooftops, roads, parkmg lots, driveways, paths and sidewalks? - ···········-·····Yes No 

2. New perv1ous landscape areas and irrigation systems? ··························-············································-··········Yes No 

3. Permanent structures within 100 feet of any natural water body?········-··························································· Yes No 

4. Trash storage areas? .................................. ····························································································-··-······· Yes No 

5. Uquid or solid material loading and unloading areas? ....................................................................................... Yes No 

6. Vehicle or equipment fueling, washing, or maintenance areas? ........................................................................ Yes No 

7. Require a General NPDES Permit for Storm Water Discharges Associated with Industrial Activities 
(Except construction)'r ············································································-··-····················································Yes No 

8. Commercial or industrial waste handling or storage. excluding typical office or household waste? ................ Yes No 

9. Any grading or ground disturbance during oonstruction? ..........................•..........•............. ,.···········-····-··--Yes No 

10. Any new storm dratns, or alteration to existi11g siorm drains?···································································-· ..•• Yes No 

"To find out if your project is required to obtain an1 Individual General NPDES Permit for Storm Water Discharges Associated 
with Industrial Activities, visit the State Water Resources Control Board web site at, wv.w.swrcb.ca.gov/stormwtrfin~&~l.html 

Printed on recycled paper. This lnform~atlon is available in alternative formals for persons wllh disabilities 
To request this document in alternative format, call (619) 446-5446 or (800) 735-2929 (TT) 

Be sure to see us on the WorldWide Web at www.sandlego.gov/development-servlces 

DS-560 (5-03) 



Section 2. Construction Storm Wat,er BMP Requirements: 
If the answer to question 1 of Part Cis answered "Yes," your project is subject to Section IV of the Storm Water Standards 
Manual, "Construction Storm Water BMP Perfom1ance Standards," and must prepare a Storm Water Pollution Prevention Plan 
(SWPf'P). If the answer to question 1of Part Cis "No." but the answer to any of the remaining questions is "Yes." your project 
Is subject to Section IV of the Storm Water Standards Manual, ·construction Storm Water BMP Performance Standards," and 
must prepare a Water Pollution Control Plan (WPCP). If every question in Part Cis answered "No," your project is exempt from 
any construction storm water BMP requirements. If any of the answers to the questions in Part Care "Yes,· complete the con­
struction site prioritization In Par1 D below 

Part C: Determine Construction Phase Sto•rm Water Requirements. 
Would the project meet any of these criteria during construction? 

1. Is the project subject to California's statewi<:le General NPDES Permi1 for Storm Water Discharges Associated With 

Construction Activities? ·-·--············---··--·······-············ --··· .. ·················-················-····-··-······-··"·················Yes No 

2. Does the project propose grading or soil disturbance? ................................................................... -····-·····-···· Yes No 

3, Would storm water or urban runoff have the' potential to contact any portion of the construcllon area, 
Including washing and staging areas? .•.................................. ·································-·············· ............ - ........... Yes No 

4. Would the project use any construction materials that could negatively affect water quality if discharged 
from the site (such as, paints, solvents, concrete, and stucco)? ............. ~ .. ~-·······-· ........................................... Yes No 

Part 0: Oetennine Construction Site Priority 

In accordance with the Municipal Permit, each co1nstruction site with construction storm water BMP requlremenls must be des­
ignated with a priority: high, medium or low. This prioritization must be completed with this form, noted on the plans, and In­
cluded in the SWPPP or WPCP. Indicate the proJiect's priority in one of the check boxes using the criteria below, and existing 
and surrounding conditions of the project, the type~ of activities necessary to complete the construction and any other extenuat­
ing circumstances that may pose a threat to watelr quality. The City reserves the right to adjust the priority of the projects both 
before and during construction. [Note: The construction priority does NOT change construction BMP requirements that apply 
to projects; all construction BMP requiremen!s must be identified on a case-by-case basis. The construction priority does affect 
the frequency of inspections that will be conducte,d by City staff. See Section IV.1 for more details on construction BMP re­
quirements.] 

0 1) High Priority 

a) Projects where the site is 50 acres or mo1re and grading will occur during the wet season 

b) Projects 5 acres or more and tributary to an Impaired water body for sediment (e.g., Penasquitos watershed) 

c) Projects 5 acres or more within or directl~· adjacent to or discharging directly to a coastal lagoon or other receiving wa­
ter within an environmentally sensitive ama 

d) Projects, active or inactive, adjacent or tributary to sensitive water bodies 

0 2) Medium Priority 

a) Capital Improvement Projects where graoiing occurs, however a Storm Water Pollution Prevention Plan (SWPPP} is 
not required under the State General Con1struction Permit (i.e., water and sewer replacement projects, intersection and 
street re-alignments, widening, comfort stations, etc.) 

b) Permit projects in the public right-of-way where grading occurs, however SWPPPs are not required, such as installa­
tion of sidewalk, substantial retaining walls, curb and gutter for an entire street frontage, etc. 

c) Permit projects on private property where grading permits are required (i.e., cuts over 5 feet, fills over 3 feet), how­
ever, Nollce Of Intents (NOis) and SWPPPs are not required. 

0 3) Low Priority 

a) Capital Projects wnere minimal to no grading occurs, such as signal light and loop installations, street light installa­
tions, etc. 

b) Permit projects in the public right-of-way where minimal to no grading occurs, such as pedestrian ramps, driveway ad~ 
ditlons, small retaining walls, etc. 

c) Permit projects on private property where grading permits are not required, such as small retaining walls, single-family 
homes, small tenant improvements, etc. 

Name of Owner or Agent (Please Print): Title: 

Signature: Date: 
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AES Hydrology Calculations



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

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 
(c) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver. 1.5A Release Date: 01/01/2003 License ID 1499 

Analysis prepared by: 

Kimley-H·~rn and Associates San Diego 
517 4th Avenue Suite 301 

San Diego, California 92101 
(619) 2.34-9411 Fax (619) 234-9433 

******************~******* !DESCRIPTION OF STUDY ************************** 
* Otay Mesa Watershed Analys .is * 
* SO Year Storm Event P=l.70 * 
* 5/12/05 -~C * 

***********************************+************************************** 

FILE NAME: C:\Drainage\407000\0TJ-l.DATCIIIITI I[} Ill llLU.UO:IJ 
TIME/DATE OF STUDY: 08:03 05/12/2005 

USER SPECIFIED HYDROLOGY ~~ HYDRAULIC MODEL INFORMATION: 

1985 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) 50.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 1.700 
SPECIFIED l-1INIMUM PIPE SIZB(INCR) .. 18.00 
SPECIFIED PERCENT OF GRADTI~S (DECIMAL) TO USE FOR FRICTION SLOPE 
SAN DIEGO HYDROLOGY MANUAL 11 C11 -VALUES USED FOR RATIONAL METHOD 
NOTE: ONLY PEAK CONFLUENCE VALUES CONSIDERED 
*USER-DEFINED STREET-SECTIC)NS FOR COUPLED PIPEFLOW AND STREETFLOW 

HALF- CROWN TO 
WIDTH CROSS FALL 

NO. (FT) (FT) 
----- ========= 

STREE1r-CROSSFALL: 
IN- / OUT-/PARK-
SIDE / SIDE/ WAY 
=====--=:=========== 

CURB 
HEIGHT 

(FT) 
====== 

GUTTER-GEOMETRIES: 
WIDTH LIP HIKE 

(FT) ( FT) ( FT) 

======= 

1.00 

MODEL* 
MANNING 
FACTOR 

(n) 
==-==::::: 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = 0 . 00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
2. (Depth)*(Veloc~ty) Constraint= 6.0 (FT*FT/S} 

*SIZE PIPE WITH A FLOW CAPJ\.CITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

******************~**********•******~****•*********************************** 

FLOW PROCESS FROM NODE 31.00. 00 TO NODE 3101.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITLP~ SUBAREA ANALYSIS<<<<< 

GRASS FAIR COVER RUNOFF COE:FFICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II ) = 84 



NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED = 10.815 (MIN.) 
INITIAL SUBAREA FLOW- LENGTH (FEET) = 7 0 . 0 0 
UPSTREAM ELEVATION(FEET) = 106.00 
DOWNSTREAM ELEVATION(FEET) 104.32 
ELEVATION DIFFERENCE(FEET) 1.68 
NATURAL WATERSHED TIME OF CONCENTRATION 10. 86 

50 YEAR RAINFALL INTENSnrY (INCH/HOUR) 2. 715 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF (CFS) 0.12 

****************************~'*********************************************•* 

FLOW PROCESS FROM NODE 3J.01. 00 TO NODE 3102 . 00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CF~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBA.RBA (EXISTING ELEMENT)<<<<< 

===============~========~=== =:==========================•==~c===;=~========== 

CHANNEL LENGTH THRU SUBA.RE.P, (FEET) -= 18 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPE = 0. 0240 
CHANNEL BASE(FEET) = lO.CIO "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME{MIN.) = 5.41 Tc(MIN.) = 16 . 27 
LONGEST FLOWPATH FROM NODE 3100.00 TO NODE 3102.00 250.00 FEET. 

FLOW PROCESS FROM NODE 3102.00 TO .!-lODE 3103 . 00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

SO YEAR RAINFALL INTENSITY (INCH/HOUR) = 2. 092 
GRASS FAIR COVER RUNOFF COEFFICIENT= .4500 
SOIL CLASSIFICAT10N IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 
SUBAREA A.REA(ACRES) = 19.30 
TOTAL AREA(ACRES) 19.40 
TC(MIN.) = 16.27 

84 
SUBAREA RUNOFF(CFS) 
TOTAL RUNOFP(CFS) = 

18.17 
18.29 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLR~ THE MAIN-STREAM MEMORY<<<<< 
~===========:===========:=======================~=========================== 

**********************************w***************************************** 
FLOW PROCESS FROM NODE 3110.00 TO NODE 3111.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA .n.NALYSIS<<<<< 

GRASS FAIR COVER RUNOFF COE:PFICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED: 10.8S(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET ) = 110.00 



DOWNSTREAM ELEVATION(FEET) : 108.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
NATURAL WATERSHED TIME OF CONCENTRATION " 10. 85 

SO YEAR RAINFAI:.L INTENSITY (INCH/HOUR) 2. 717 
SUBAREP. RUNOFF(CFS) : 0412 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) ~ 0.12 

*****************************'*********************************************** 
FLOW PROCESS FRO~ NODE 3 J.U. 00 TO NODE 3H2. 00 IS CODE = 51 

. 
>>>>>COMPUTE TRABEZOIDAL CF.~L FLOW<<<<< 
>>>>>TRAVELTIME o:t'HRU SUBP..RE:A (EXISTING ELEMENT)<<<<< 

=======:=:=:::================~~===~================~~======:===~==;======== 

CHANNEL LENGTH THRU SUBAREA, (FEET) ~ 330.00 
REPRESENTATIVE CHANNEL SLOPE = 0. 0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) : 0.02 
TRAVEL TIME (MIN.). = 9. 91 Tc (MIN.) = 20.76 
LONGEST FLOWPATH FROM NODE 3110.00 TO NODE 3112.00 400.00 FEET. 

****w****~****************************************************************** ; 

FLOW PROCESS FROM NODE 3112.00 TO NODE 3113.00 IS CODE= 81 

>>>>>P.nDITION OF ~UBAREA TO• MAINLINE PEAK FLOW<<<<< 

SO YEAR P.AINFALL INTENSITY (INCH/HOUR) = 1. 788 
GR!<.SS FAIR COVER 'RUNOFF COE:FFICIENT = . 4 500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II} = 
SUBAREA AREA(ACRES) 14.70 
TOTAL AREA(ACRES)~ 14. 80 
TC(MIN.) = 20.76 

84 
SUBAREA RUNOFF ( CFS) 
TOTAL RUNOFF(CFS) = 

11.83 
11.95 

; 

***********************************************************************~**** -
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

----------------------- -------------- --------------- --- --- ------------------
' >>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 

*******************~******************************************************** 

FLOW PROCESS FROM NODE 32 00. 00 TO NODE 3201-00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAP~A ANALYSIS<<<<< 
=========:========~=============:=====:=======;========:=================== 

GRASS PAIR COVER RUNOFF COEFFICIENT == .4500 
SOIL CLASSIFICATI9N IS "D" 
S.C. S. CURVE NUMBER (P...MC IT) == 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.86(MIN.) 
INITIAL SUBAREA F~OW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 122.00 
DOWNSTREAM ELEVATION(FEET) = 120.29 
ELEVATION DIFFERENCE(FEET) ~ 1.71 
NATURAL WATERSHED TIME OF CONCENTRATION 10.86 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) 2.716 



SUBAREA RUNOFF(CFS) : 0.12 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFE(CFS) = 0 12 

****************************'~**************** * *********************** * ****** 

FLOW PROCESS FROM NODE 3;~01 00 TO NODE 3202.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL Q~EL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAru~ (EXISTING ELEMENT)<<<<< 

==========:======;=========================:=~==========================;=== 
CHANNEL LENGTH THRU SUBAREA (FEET) = 
REPRESENTATIVE CHANNEL SLOl?E = 0. 0240 

830.00 , 

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR '" < 50.000 
MANNING'S FACTOR: 0.030 MAXIMUM DEPTR(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CFS) = 0.12 i 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET} = 
TRAVEL TIME(MIN.) = 24.94 Tc{MIN.) = 35.80 
LONGEST FLOWPATR FROM NODE 3200.00 TO NODE 3202.00 

0.02 

900.00 FEET. 

****************************'"******* **•************* ************************ 
FLOW PROCESS FROM NODE 3202.00 TO NODE 3203.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK F"bOW<<<<< 

SO YEAR RAINFALL INTENSU'Y(INCH/HOUR) = 1.258 
GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC I:C) = 
SUBAREA AREA(ACRES) 47.00 
TOTAL AREA (ACRES) 4 7 . 10 
TC(MIN.) = 35.80 

84 
SUBAREA RUNOFF ( CFS) 
TOTAL RUNOFF(CFS) = 

26.61 
26.74 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY< <<<< 
=~=~~===============:=====================================================:== 

****************************"*********************************************** 
FLOW PROCESS FROM NODE 3300.00 TO NODE 3301.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIJ~ SUBAREA ANALYSIS<<<<< 
=========~==============~~~~============:===~=============================: 

GRASS FAIR COVER RUNOFF COEFFICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S. C .S . CURVE NUMBER (AMC II:) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCE:NTAATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.83(MIN.) 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 
UPSTREAM ELEVATION(FEET) = 108.00 
DOWNSTREAM ELEVATION(FEET) = 106.13 
ELEVATION DIFFERENCE(FEET) 1.87 
NA~.L WATERSHED TIME OF CONCENTRATION 

50 YEAR RAINFALL INTENSI'I'Y (INCH/HOUR) 
SUBAREA RUNOFF(CFS) 0.12 

70.00 

1'().83 
2. 721 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.12 

*~·····~·*******************~'************************•********************** 



FLOW PROCESS FROM NODE 3201.00 TO NODE 3202.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

==============================================================~====~=:-===== 

CHANNEL LENGTH THRU SUBAREA(FEET) = 230.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0267 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50 . 000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY{FEET/SEC.) = 0.56 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 6.90 Tc(MIN.) = 17.73 
LONGEST FLOWPATH FROM NODE 3300.00 TO NODE 3202.00 300.00 FEET. 

FLOW PROCESS FROM NODE 3302.00 TO NODE 3303.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
======~~===~======~======= ====================~=======~=======~=========: 

50 YEAR RAINFALL INTENSI'TY (INCH/HOUR) = 1-980 
GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) 
TC(MIN.) = 17.73 

(AMC II) = 
11.70 
11.80 

84 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF(CFS) = 

10.42 
10.55 

*****•*************************************************~******************** 

FLOW PROCESS FROM NODE 0 . 00 TO NODE 0 . 00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
================================~=================:==~==========~===~==~~:~ 

********************************************* * **************************•*** 
FLOW PROCESS FROM NODE 3400.00 TO NODE 3401.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITLIU. SUBAREA ANALYS I S<<<<< 
==~~=============:==========)=========:====~====~========================~=== 

GRASS FAIR COVER RUNOFF co:&FFICIENT "' .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) "' 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10 -MIN. ADDED = 10. 8 ·~ (MIN. ) 
INITIAL SUBAREA FLOW - LENGTI~(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 118.00 
DOWNSTREAM ELEVATION(FEET) = 116.20 
ELEVATION DIFFERENCE(FEET) = 1.80 
NATURAL WATERSHED TIME OF CONCENTRATION 

50 YEAR RAINFALL INTENSI'rY (INCH/HOUR) 
SUBAREA RUNOFF(CFS) 0.12 

10.84 
2.719 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.12 

****************************"~**********************************************• 

FLOW PROCESS FROM NODE 3•101. 00 TO NODE 3402.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAru~A (EXISTING ELEMENT)<<<< < 



=========·%============;=====:=;=================================~=~=:~==== 

CHANNEL LENGTH THRU SUBAREJ!l (FEET ) = 63 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPE= 0.0257 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CPS) = 0 . 12 
PLOW VELOCITY(FEET/SEC.) = 0 56 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 18.91 Tc(MIN.) = 29.75 
LONGEST FLOWPATH FROM NODE 3400.00 TO NODE 3402.00 700.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3402.00 TO NODE 3403.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TQI MAINLINE PEAK FLOW<<<<< 
=====================o==========::===========:===============;=========:==== 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1. 418 
GRASS FAIR COVER RUNOFF COE'FFICIENT = • 4 50 0 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER 
SUBAREA AREA (ACRES) 
TOTAL AREA (ACRES) 
TC(MIN.) = 29.75 

(AMC II) = 
34.90 
35.00 

84 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF(CFS) = 

22.27 
22.39 

*************************************************************************~** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
=====~=======================:========-==============~=========~============ 

~*************************************************************************** 

FLOW PROCESS FROM NODE 3500.00 TO NODE 3501.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
==c====:===========~;================================:======~==========:===: 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 110.00 
DOWNSTREAM ELEVATION (FEET) '= 108.25 
ELEVATION DIFFERENCE (FEET) := 1. 75 
NATURAL WATERSHED TIME OF CONCENTRATION 10. 85 

50 YEAR RAINFALL INTENSITY (INCH/HOUR ) 2. 717 
SUBAREA RUNOFF(CFS) tJ.l2 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.12 

FLOW PROCESS FROM NODE 3501.00 TO NODE 3502.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CEJ~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREJ~ (EXISTING ELEMENT)<<<<< 

============~==================~============:================================ 

CHANNEL LE!'rGTH THRU SUBAREA (FEET) = 330. 00 
REPRESENTATIVE CHANNEL SLOPE 0.0250 
CHANNEL BASE(FEET) :: 10.00 11 Z" FACTOR = 50.000 



MANNTNG'S FACTOR= 0.030 MAXIMUM DEPTH (FBET) = 2.00 
CHANNEL FLOW THRO SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL· TIME(MIN.) = 9.91 Tc(MIN.) = 20.76 
LONGEST FLOWPATH FROM NODE 3500.00 TO NODE 3502.00 400.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3!'i02.00 TO NODE 3503.00 IS CODE= 81 

' 
">>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<< < 

======~:6:::::==:::::==-========~=========================:=:=:gz::=~=~==tte=; 

50 ~ RAINFALL INTENSITY (INCH/HOUR) = 1. 788 
GRASS .FAIR COVER RUNOFF COHFFICIENT = .4500 
SOIL c'LASSIFICATION IS 11 D11 

S.C. S .• CURVE NUMBER (AMC IJt) = 84 
StrBAREA AREA (ACRES) = 16 .. 4 0 StrBAREA RUNOFF ( CFS) = 13 . 2 0 
TOTAL AREA(ACRES) 16 .. 50 TOTAL RUNOFF(CFS) = 13.32 
TC(MIN.) = 20.76 

****************************''*************** ***** * ************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE z 13 

' ----------------------------·~------------------- - ---------------------------

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
====:==~===================~====~=========================================== 

PLOW PROCESS FROM NODE 3600.00 TO NODE 3601.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<< < 

GRASS FAIR COVER RUNOFF COEFFICIENT = . 4500 
SOIL C~SIFICATION IS "D" 
S.C.S.i CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 1D-MIN. ADDED = 10.83 (MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 108 . 00 
DOWNSTREAM ELEVATION(FEET) 106.13 
ELEVAT~ON DIFFERENCE(FEET) 1.87 
NATURAL WATERSHED TIME OP CONCENTRATION 10.83 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 721 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOPF(CFS) 0.12 

****************************k*********~********* * **** * ****•**************••• 

FLOW P~OCESS FROM NODE 3601.00 TO NODE 3602.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL a~EL FLOW<<< << 
>>>>>TRAVELTIME THRU SUBARl~A (EXISTTNG ELEMENT)<<<<< 

CHANNEL LENGTH THRU SUBAREA(FEET) = 230.00 
REPRESENTATIVE CHANNEL SLOiPE = 0. 0267 
CHANNEL BASE (FEET) = 10. tJO "Z" FACTOR = 50.000 
MANNING'S FACTOR~ 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.56 FLOW DEPTH(FEET) 0.02 
TRAVEL TIME(MIN.) = 6 .90 Tc(MIN . ) = 17.73 



LONGEST FLOWPATH FROM NODE 360Q.OO TO NODE 3602.00 = 300.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 36,02. 00 'TO NODE 3603.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
====~=====================~==:=======================:============~~======== 

50 YEAR RAINFALL INTENSITY (INC!l/HOUR) = 1. 980 
GRASS FAIR COVER RUNOFF COEl!"FICIENT = . 4500 
SOIL CLASSIFICATION IS liD" 
S.C. S. CURVE NUMBER 
SUBAREA AREA(ACRES) 
TOTAL AREA (ACRES) 
TC(MIN.) = 17.73 

(AMC II) = 

12. ·1o 

12.20 

84 
SUBAREA RUNOFF(CFS) 
~OTAL RUNOFF(CFS ) = 

i 

10.78 
10.90 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM t~MORY<<<<< 
=========================:===::==~===================~================~==== 

*****************************'t****~*** * ***************~********************* 

FLOW PROCESS FROM NODE 3700.00 {fO NODE 3701.00 IS CODE= 21 . ----------------------------- ·---------------- -- -----------------------------
>>>>>RATIONAL METHOD INITIAJ.J SUBAREA ANALYSIS<<<<< 

===:=========~====================~=========================:=========~:=== 

GRASS FAIR COVER RUNOFF COE!1'FICIBNT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II)< = a·4 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X- A) 
WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTB{FEET)· = 
UPSTREAM ELEVATION(FEET) = 12~.00 
DOWNSTREAM ELEVATION (FEET) == l18 . 25 
ELEVATION DIFFERENCE (FEET) == , 1. 75 
NATURAL WATERSHED TIME OF CONCENTRATION 

50 YEAR RAINFALL INTENSITY(INCH/ HOUR) 
SUBAREA RUNOFF(CFS) 0.12 

?0.00 

10 . 85 
2. 717 

TOTAL AREA (ACRES) = 0 . Jl 0 TOT.ZU. RUNOFF ( CFS) 0.12 

***************************** •'*****~** * ************************************* 
FLOW PROCESS FROM NODE 3701 . 00 1!'0 NODE 3702.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHJillNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREPt (EXISTING ELEMENT)<<<<< . 

=======~========;============;;====:=====================================~=: 

CHANNEL LENGTH THRU SUBAREA(' FEET) = 730.00 
REPRESENTATIVE CHANNEL SLOPE: = 0-0250 
CHANNEL BASE(FEET) = 10 . 00 11 Z 11 FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~!MUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CF'S) = 0. 12 
PLOW VELOCITY(FEET/SEC.) = 0.55 ~ FLOW DEPTH(FEET) = 0 . 02 
TRAVEL TIME(MIN.) = 21.92 Tc(MIN.) = 32.77 
LONGEST FLOWPATH FROM NODE 3700.00 TO NODE 3702.00 800.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3702.00 TO NODE 3703.00 IS CODE= 81 



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

======~====================:===============:===========:=================== 

50 YEAR RAINFALL INTENSITY( I NCH/HOUR) = 1.332 
GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 
SUBAREA AREA(ACRES) 46.00 27.57 

~ 

TOTAL AREA(ACRES) 46.10 
SUBAREA RUNOFF(CFS) 
TOTAL RUNOFF(CFS) = 27 69 

TC(MIN.) = 32.77 

***************************************************•***~*****~************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 ________________________________________________ ___ _____ _____ J ________ _____ _ 

>>>>>CLEAR THE MAIN-STREAM !MEMORY<<<<< 
================·====================================:=======~=====:======== 

******************•··~·~••*********************~* * ************************** 

FLOW PROCESS FROM NODE 3800.00 TO NODE 3801.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
==~=====~~:==================================================~============~ 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 
NATUR~ WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX ~-A) 
WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 125.00 
DOWNSTREAM ELEVATION(FEET) 123.25 
ELEVATION DIFFERENCE(FEET) 1.75 
NATURAL WATERSHED TIME OF CONCENTRATION 10. 85 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 717 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.1,2 

********** * *** *•***** ***** *** **** *** ****** ** ****** * ** ******************** *** 
FLOW PROCESS FROM NODE 3801.00 TO NODE 3802.00 IS CODE; 51 

>>>>>COMPUTE TRAPEZOIDAL CR~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAR&~ (EXISTING ELEMENT)<<<<< 

======:===:=======~======:=======================;===========~============= 

CHANNEL LENGTH THRU SUBAREA(FEET) = 930.00 
REPRESENTATIVE CHANNEL SLOP.E = 0 0250 
CHANNEL BASE(FEET) = 10.00 "Z" FA-CTOR= 50.000 
MANNING'S FACTOR= 0.030 IM.l\XIMUM DEPTH(FEET) = 2 00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) 0.02 
TRAVEL TIME(MIN.) = 27.93 Tc(MIN.) = 38.78 
LONGEST FLOWPATH FROM NODE 3800.00 TO NODE 3802.00 z 1000.00 FEET. 

*******************•******************************************~************~ 

FLOW PROCESS FROM NODE 3802.00 TO NODE 3803.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.195 



GRASS FAIR COVER RUNOFF COEl''FICIENT . 4500 
SOIL CLASSIFICATION IS 11D11 

S.C. S. CORVE NUMBER (AMC II) = 84 
SUBAREA AREA(ACRES) 51. .30 SUBAREA RUNOFF (CFS) = 27.59 
TOTAL AREA(J.I.CRES) 51.40 TOTJ.I..L RUNOFF (CFSl = 27 .71 
TC(MIN.) = 38.78 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM t<lEMORY<<<<< 
=========~~======================================================~==~======== 

*****~***********************'~********************************************** 

FLOW PROCESS FROM NODE 2100.00 TO NODE 2101.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAl~ SUBAREA ANALYSIS<<<< < 
==:=~========~=====::===~=~===~==========================~:=========;====== 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.85i(MIN.) 
INITIAL SUBAREA FLOW - LENGTH I( FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 128.00 
DOWNSTREAM ELEVATION (FEET) ~· 126.22 
ELEVATION DIFFERENCE(FEET) ~· 1.78 
NATURAL WATERSHED TIME OF CONCENTRATION 10 . 85 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 718 
SUBAREA RUNOFF ( CFS} 0. 12 
TOTAL AREA(ACRES) = O.J.O TOTAL RUNOFP(CFS) 0.12 

*****************************~"********************************************** 

FLOW PROCESS FROM NODE 2Hil. 00 TO NODE 2102.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHP~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~~ (EXISTING ELEMENT)< <<<< 

CHANNEL LENGTH THRU SUBAREA(FEET) = 1030 .00 
REPRESENTATIVE CHANNEL SLOPE: = 0. 0255 
CHANNEL BASE(FEET) = 10.001 "Z" FACTOR= 50.000 
MANNING'S FACTOR = 0.030 ~~IMUM DEPTB(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( CF'S) = 0 . 12 
FLOW VELOCITY(FEET/SEC.) = 0.56 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 30.92 Tc(MIN.) = 41.77 
LONGEST FLOWPATH PROM NODE 2100.00 TO NODE 2102.00 1100 .00 FEET . 

***************•******************************************~***************** 

FLOW PROCESS FROM NODE 2102.00 TO NODE 2103.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==~=;======;=========:======~==============================================~ 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.139 
GRJ.I~S FAIR COVER RUNOFF COEFFICIENT~ .4500 
SOIL CLASSIFICATION IS 11 0 11 

S.C.S. CURVE NUMBER (AMC II) = 84 
SUBAREA AREA(ACRES) 33.20 SUBAREA RUNOFF(CFS} 17 .02 



TOTAL AREA(ACRES) 
TC(MIN . ) = 41.77 

33 . 30 TOTAL RUNOFF(CFS) 17 . 1.4 

**************************************************************************** 
FLOW PnOCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>> >>>CLEAR THE MAIN-STREAM I~EMORY<<<<< 
=~===========~=====:====~===~:=========~===========~======================== 

**************************************************************************** 
FLOW PROCESS FROM ~ODE 22 <00. 00 TO NODE 2201.00 IS CODE = 21 

>>>>>RATIONAL METHOD INIT~L SUBAREA ANALYSIS<<<<< 

GRASS FAIR COVER RUNOFF COE!f:'FICIENT = • 4500 
SOIL CL.Z\SSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 163.00 
DOWNSTREAM ELEVATION (FEET) ::: 161.24 
ELEVATION DIFFERENCE {FEET) == 1. 76 
NATURAL WATERSHED TIME OF CONCENTRATION 10. 85 

SO YEAR RAINFALL INTENSITf(LNCH/HOUR) 2.718 
SUBAREA RUNOFF ( CFS) !) • 12 

" TOTAL AREA (ACRES) = 0. "lO TOTAL RUNOFF (CFS) 0.12 

*****************************'k********************************************** 
FLOW PROCESS FROM NODE 2201.00 TO NODE 2202.00 IS CODE = 51 

>>> >>COMPUTE TRAPEZOIDAL CID~EL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~~ (EXISTING ELEMENT)<<<<< 

===========:=================;;=========~===:==========================~====: 

CHANNEL LENGTH THRU SUBAREA(FEET) = 2430.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0252 
CHANNEL BASB(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 r~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.56 FLOW DEPTB(FEET) = 0.02 
TRAVEL TTME(MIN . ) = 72.97 Tc(MIN.) = 83.82 
LONGEST FLOWPATH FROM NODE 2200.00 TO NODE 2202.00 2500.00 FEET. 

*****************************''*********************~************************ 
FLOW PROCESS FROM NODE 2202.00 TO NODE 2203.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==================:===========:===================:===========~============== 

50 YEAR RAINFALL LNTENSITY(INCH/HOUR ) = 0. 727 
GRASS FAIR COVER RUNOFF COEFFICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S . C . S. CURVE NUMBER (AMC II) = 
SUBAREA AREA (ACRES ) 126. J.O 
TOTAL 1-I.REA{ACRES) 126.20 
TC(MIN. ) = 8 3. 82 

84 
SUBAREA RUNOFF ( CFS) 
TOTAL RUNOFF{CFS) = 

41.25 
41.37 

*************7***************~' **************************************** ****** 



FLOW PROCESS FROM NODE 0.00 TO NODE 0 . 00 IS CODE = 13 
--- -------- ----------------------------- -------------- ----- ------------- -- - -

>>>>>CLEAR THE MAIN-S~REAM MEMORY<<<< < 

=:===================================================~====================== 

************************************* ************** ************************* 
FLOW PROCESS FROM NODE 2180 .00 TO NODE 2181.00 IS CODE= 21 

' >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 

GRASS FAIR COVER RUNOFF CORFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S . C . S . CURVE NUMBER (~C II ) = 8 4 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= ' 10.85 (MIN. ) 
INLTIAL SUBAREA FLOW-LENGTH(FEET) = ?0. 00 
UPSTREAM ELEVATION(FEET) = 130 . 00 
DOWNSTREAM ELEVATION (FEET) '= 12 8 . 2 5 
ELEVATION DIFFERENCE (FEET) == 1. 75 
NATURAL WATERSHED TIME OF CONCENTRATION 10.85 

50 YEAR RAINFALL INTENSITY (INCR/HOUR) 2. 717 
SUBAREA RUNOFF(CFS) 0 . 12 
TOTAL AR.EA(ACRES) = 0.·10 TOTAL RUNOFF(CFS ) 0.12 

*****************************.****** ********************* ********** ********** 
FLOVI PROCESS FROM NODE 21131.00 TO NODE 2182.00 IS CODE= 51 

-----------------------~----------------------------------------------------
>>>>>COMPUTE TRAPEZOIDAL Cill~ FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBARID~ (EXISTING ELEMENT)<<<<< 

:=======;====================:============~===================:==~==~=~===~= 

CHANNEL LENGTH THRU SUBAREA(FEET) = 1130. 00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = i 10.00 "Z" FACTOR = 50 . 000 
MANNING'S FACTOR = 0 . 030 l~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAAEA ( CFS) = 0 . 12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 33 . 94 Tc(MIN . ) = 44.79 
LONGEST FLOWPATH FROM ~ODE 2180.00 TO NODE 2182.00 1200.00 FEET. 

*** *******~************~*****'"********************************************* * 
FLOW PROCESS FROM NODE 2102.00 TO NODE 2183.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<~<<< 
========================.=======-=====-============-=====================~====== 

SO YEJl.R RAINFALL INTENSITY (INCH/HOUR) = 1 . 089 
GRASS FAIR COVER RUNO~ COEFFICIENT = . 4500 
SOIL CLASSIFICATION IS "0 1' 

S .C . S. CURVE NUMBER (AMC II) = 
SUBAREA AREA (ACRES) 97.00 
TOTAL AREA(ACRES ) 97.JLO 
TC(MIN.) = 44.79 

84 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF (CFS } = 

47.54 
47.66 

*****************************''********************************************* * 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEJl..R THE MAIN-STREAM t>1EMORY<<<<< 



S . C . S . CURVE NUMBER (AMC II) = 8 4 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.86(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 122.00 
DOWNSTREAM ELEVATION (FFlET) ': 120.29 
ELEVATION DIFFERENCE (FEET) "" 1. 71 
NATURAL WATERSHED TIME OF CONCENTRATION 

50 YEAR RAINFALL INTFlNSIT:i (INCH/HOUR) 
SUBAREA RUNOFF(CFS) = 0.12 

10.86 
2. 716 

TOTAL AREA(ACRES) = 0 .. lO TOTAL RUNOFF(CFS) = 0.12 

***************************** '****************************** ***************** 
FLOW PROCESS FROM NODE 241H.OO TO NODE 2402.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL Cffi~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBARE;~ (EXISTING ELEMENT )<<<<< 

=========~===~==============~:==============================:===a=========:=: 

CHANNEL LENGTH THRU SUBAREA(FEET) = 830.00 
REPRESENTATIVE CHANNEL SLOPJ3 = 0. 0244 
CHANNEL BASE(FEET) = 10.00 11 Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 I~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CJE'S) = 0 . 12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) z 24.94 Tc(MIN.) = 35.80 
LONGEST FLOWPATH FROM NODE 2400.00 TO NODE 2402.00 900.00 FEET. 

*****************************'*********************************************** 
FLOW PROCESS FROM NODE 2402.00 TO NODE 2403.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1. 258 
GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 

84 S.C. S. CURVE NUMBER (AMC II) = 
SUBAREA AREA (ACRES) = 67. '70 
TOTAL AREA(ACRES) 67.130 
TC(MIN.) = 35.80 

SUBAREA RUNOFF(CFS) = 38.34 
TOTAL RUNOFF(CFS) = 38.46 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM I~MORY< <<<< 
=======~=·==========~====:=== ,=~=========:=================================== 

~*~**~***~*-~****************************************~*********************• 

FLOW PROCESS FROM NODE 2500.00 TO NODE 2501.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
=======:=====================::=======================:=:=========:========== 

GRASS FAIR COVER RUNOFF COElf.i'FICIENT : . 4500 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-AI 
WITH 10-MIN. ADDED= 10.85(MIN) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 



UPSTREAM ELEVATION(FEET) = 130.00 
DOWNSTREAM ELEVATION (FEET) ;= 128 . 25 
ELEVATION DIFFERENCE (FEET) := 1 . 75 
NATURAL WATERSHED TIME OF CONCENTRATION 10. BS 

50 YEAR RAINFALL INTENSITY (INCH/HOUR} 2. 717 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF (CFS) 0.12 

************~****************'~********************************************** 
FLOW PROCEpS FROM NODE 2501.00 TO NODE 2502.00 IS CODE= 51 

- ---- - ----- _,_ - -- --- -- -- - -- - - --- - ---- - -- -- - - ---- -- --- - -- - -- -- - -- - - - -- ----- - -- -
>>>>>COMParE TRAPEZOIDAL CID~ FLOW<<<<< 
>>>>>TRA~TIME THRU SUBARru~ (EXISTING ELEMENT)<<<<< 

=============================:==================~=~==================~====-= 
CHANNEL LENGTH THRU SUBAREA(FEET) = 1130.00 
REPRESENTATIVE CHANNEL SLOPE = 0. 0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR== 50.000 
MANNING'S FACTOR= 0.030 t~DMUM DEPTH(FEET} = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) -= 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0 . 02 
TRAVEL TIME(MIN.} = 33.94 Tc( MIN . ) = 44.79 
LONGEST FLOWPATH FROM NODE 2500.00 TO NODE 2502.00 1200.00 FEET. 

************~******** *~ * *****'t******* *************************************** 

FLOW PROCESS FROM NODE 2502.00 TO NODE 2503.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
========================~===================~=================~============== 

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.089 
GRASS FAIR COVER RUNOFF COEPFICIENT := .4500 
SOIL CLASSIFICATION IS "D" 
S . C. S . CURVE NUMBER (AMC I I )1 = 
SUBAREA AREA(ACRES) 40- '70 
TOTAL AREA(ACRES) 40 . 00 
TC(MIN.) =, 44.79 

84 
SUBAP~A RUNOFF(CFS) 
TOTAL RUNOFF(CFS) = 

19.95 
20.07 

*****************************1t******************************************** * * 
FLOW PROCE~S FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

------------*----------------·~--- --------------------- - - --- - --------- -------

>>>>>CLEAR.THE MAIN-STREAM MEMORY<<<<< 
==============~=====================:======================================== 

*****************************"********************************************** 
FLOW PROCE~S FROM NODE 26()0.00 TO NODE 2601.00 IS CODE= 21 

>>>>>RATIO~AL METHOD INITIAl" SUBAREA ANALYSIS<<<<< 
=========== ====:=========~====:====================================~========= 

GRASS FAIR .COVER RUNOFF COID~FICIENT = . 4500 
SOIL CLASSIFICATION IS 11 D11 

S . C.S_ CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MI!i. ADDED== l0.8S1(MIN.) 
INITIAL SUBAREA FLOW-LENGTH I( FEET) = 70. 00 
UPSTREAM ELEVATION (FEET) = J.30. 00 
DOWNSTREAM ELEVATION (FEET) =' 128.25 
ELEVATION DIFFERENCE (FEET) =' 1. 75 
NATURAL WATERSHED TIME OF CONCENTRATION 10.85 



50 YBAR RAINFALL INTENSITY (INCH/HOUR) :: 2. 717 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA(ACRES) = 0. JLO TOTAL RUNOFF (CFS) = 0 .12 

************* ****** **********''******************* *************************** 
FLOW PROCESS FROM NODE 2601.00 TO NODE 2602.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHJ~EL FLOW<<<<< 
( 

>>>>>TRAVELTIME THRU SUB~\ (EXISTING ELEMENT)<<<<< 
==========~===================:=========r==;;=======-======~================ 

CHANNEL LENGTH THRU SUBAREA ![FEET) :: 3.130. 00 
REPRESENTATIVE CHANNEL SLOPE :: 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FA~TOR = 50.000 
MANNING'S FACTOR= 0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( Cl?S) = • 0 . 12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0 . 02 
TRAVEL TIME(MIN.) = 33 .94 Tc{MIN.) = 44.79 
LONGEST FLOWPATH FROM NODE 2600.00 TO NODE 2602.00 1200.00 FEET. 

*****************************~'*********-****************~******************* 
FLOW PROCESS FROM NODE 2602.00 TO NODE 2603.00 IS CODE= 81 

------------------------------·------- --~------------------------------------
>>>>>ADDITION OF SUBAREA TO MAINLINE fEAK FLOW<<<<< 

===========~========~=:=====:===~============~===============:====-======== 

50 YEAR RAINFALL INTENSITY (INCH/HOuR) = 1. 0 89 
GRASS FAIR COVER RUNOFF COEPFICIENT =:. 4500 
SOIL CLASSIFICATION 
S.C.S. CURVE NUMBER 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) 
TC(MIN.) = 44.79 

IS "D" 
(AMC II) = 

34./'0 
34. EIO 

84 
SUBAREA RUNOFF ( CFS) 
TOTAL RUNOFF(CFS) 

17.00 
17.13 

***•***~*********************~" *********t******************** **************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

----------------------------------- -----------------------------------------. 
>>>>>CLEAR THE MATI~-STREAM ~ffiMORY<<<<s 

******************************'********************************************** 
FLOW PROCESS FROM NODE 2700.00 TO NQDE 2701.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAls SUBAREA ANALYSIS<< <<< 
====~====~=======;;==~====================:========:=================~====== 

GRASS FAIR COVER RUNOFF COEE'FICIENT = .. 4500 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 84 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 105.00 • 
DOWNSTREAM ELEVATION(FEET) = 103.25 
ELEVATION DIFFERENCE (FEET) = 1. 75 
URBAN SUBAREA OVERLAND TIME OF FLOW (MIN. ) 

50 YEAR RAINFALL INTENSITY (INCH/HOIJn) = 
SUBAREA RUNOFF (CFS) 01.16 

7.213 
3.536 

TOTAL AREA(ACRES) ~ 0.10 TOTAL RUNOFF(CFS) 0.16 

**************************************************************************** 
FLOW PROCESS FROM NODE 2701.00 TO NODE 2702.00 IS CODE= 51 



>>>>>COMPUTE TRAPEZOIDAL CID~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAR]U~ (EXISTING ELEMENT)<<<<< 

====~====================================•===============================c==: 

CHANNEL LENGTH THRU SUBAREAt(FEET) == DO. 00 
REPRESENTATIVE CHANNEL SLOPE = 0. 0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CPS) = 0 . 16 
FLOW VELOCITY(FEET/SEC.) == 0.55 FLOW DEPTH(FEET) = 0.03 
TRAVEL TIME(MIN.) = 3.96 Tc(MIN.) = 11.17 
LONGEST FLOWPATH FROM NODE 2700.00 TO NODE 2702.00 200.0~ FEET. 

*****************************~'********************************************** 
FLOW PROCESS FROM NODE 2702.00 TO NODE 2703.00 IS CODE~ 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
================%===:========::==~====:========~==~====================~===== 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2. 667 
GRASS FAIR COVER RUNOFF COEFFICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C .S. CURVE NUMBER (AMC II) = 
SUBAREA AREA (ACRES) 14 . B 0 
TOTAL AREA (ACRES) :: 14.90 
TC(M!N.) ~ 11.17 

84 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF(CFS) = 

17.76 
17.92 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE : 13 

>>>>>CLEAR THE MAIN-STREAM ~ffiMORY<<<<< 
==============================;=============================t=========~====== 

***** * ********************** *n********~ ***** * *********************~********* 

FLOW PROCESS FROM NODE 2800.00 TO NODE 2801 . 00 IS CODE = 21 

-------- ------------ ----------·------------------------ ------------,---------
>>>>>RATIONAL METHOD INITUU, SUBAREA ANALYSIS<<<<< 

==============~=z============~~==~==========:==========:===========:========= 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 , 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDlX X-A): 
WITH 10-MIN. ADDED= 10.18(MIN.) 
INITIAL SUBAREA FLOW-LENGTH ( FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 128.00 
DOWNS~~ ELEVATION(FEET) == 26.22 
ELEVATION DIFFERENCE (FEET) =' 101.78 
NATURAL WATERSHED TIME OF CONCENTRATION 10.18 

50 YEAR RAINFALL INTENSIT)~ (INCH/HOUR) 2. 832 
SUBAREA RUNOFF ( CFS) = 0 . J.3 
TOTAL AREA(ACRESJ = 0.10 TOTAL RUNOFF(CFS) 0.13 

*****************************1'*********************~**************•********* 

FLOW PROCESS FROM NODE 2801.00 TO NODE 2802.00 IS CODE = 51 

~>>>>COMPUTE TRAPEZOIDAL CHJ~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREJ, (EXISTING ELEMENT)<<<<< 

. 

===================~======~=======================:===;====================== 



CHANNEL LENGTH THRU SUBAREA (FEET) = 1030.00 
REPRESENTATIVE CHANNEL SLOPR = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50 . 000 
MANNING'S FACTOR= 0.030 !MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0 .1.3 
FLOW VELOCITY(FEET/SEC.) = 0.58 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 29.68 Tc(MIN.) = 39.86 
LONGEST FLOWPATH FROM NODE 2800.00 TO NODE 2802.00 1.1.00.00 FEET. 

************************************~*************************************** 

FLOW PROCESS FROM NODE 2802.00 TO NODE 2803.00 IS CODE= 81. 

>>>>>ADDITION OF SUBAREA TO MAINLTNE PEAK FLOW<<<<< 
========:====================·=========:==============================~====:= 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1. 1. 7 4 
GRASS FAIR COVER RUNOFF COE:FFICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S . C. S. CURVE NUMBER (AMC II ) = 
SUBAREA AREA(ACRES) 81.20 
TOTAL AREA(ACRES) = 81.30 
TC(MIN.) = 39.86 

84 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF{CFS) = 

42.90 
43.03 

**************************************************************************~* 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR TRE MAIN-STREAM !MEMORY<<<<< 
==•==~======================================================~==~=========:== 

FLOW PROCESS FROM NODE 2900.00 TO NODE 2901..00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
==========================;====~=====:====================~====~=~==~======= 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C .S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 1.0-MIN . ADDED ; 10.84 (MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 118.00 
DOWNSTREAM ELEVATION(FEET) 116.20 
ELEVATION DIFFERENCE (FEET) 1. 8 0 
NATURAL WATERSHED TIME OF CONCENTRATION 10.84 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 719 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.12 

~********************************************************.*** *************** 
FLOW PROCESS FROM NODE 2901.00 TO NODE 2902.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL Cli~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAR&~ (EXISTING ELEMENT)<<<<< 

==:==============================:==============================:=========== 
CHANNEL LENGTH THRU SUBAREA (FEET) = 630.00 
REPRESENTATIVE CHANNEL SLOPE= 0.0250 
CHANNEL BASE(FEET) 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 !MAXIMUM DEPTH(FEET) = 2.00 



CHANNEL FLOW THRU SUBAREA ( Cl?S) = 0 . 12 
FLOW VELOCITY(FEET/SEC.) = 0.56 FLOW DEPTH(FEET) = 
TRAVEL TIME(MIN.) = 18.91 Tc(MIN.) = 29.75 
LONGEST FLOWPATH FROM NODE 2900.00 TO NODE 2902.00 

0.02 

700.00 FEET. 

*****~***********************·~********************************************** 
FLOW PROCESS FROM NODE 2902.00 TO NODE 2903.00 IS CODE • 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1. 418 
GRASS FAIR COVER RUNOFF COEJ?FICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II :1 = 84 
SUBAREA ~-(ACRES) 3 6. 13 0 
TOTAL AREA(ACRES) = 36.90 
TC(MIN.) = 29.75 

SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF(CFS) = 

23.48 
23.60 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM l1EMORY<<<<< 

*****************************'~********************************************** 

: FLOW PROCESS FROM NODE 2910.00 TO NODE 2911.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAJ~ SUBAREA ANALYSIS<<<<< 
:=c=====~===;================:============a=:=:==~============~~======:====== 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II 'I = 84 

i NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MTN. ADDED= 10.85(MIN.) 

• INITIAL SUBAREA FLOW - LENGTH(FEET) = 
UPSTREAM ELEVATION(FEET) = 108.00 
DOWNSTREAM ELEVATION (FEET) "" 106.25 

; ELEVATION DIFFERENCE (FEET) :: 1. 75 
· NATURAL WATERSHED TIME OF CONCENTRATION 
• 50 YEAR RAINFALL INTENSITY (INCH/HOUR) 
: SUBAREA RUNOFF ( CFS) 0. l2 

70.00 

10.85 
2.717 

• TOTAL AREA (ACRES) = 0. ·lo TOTAL RUNOFF(CFS) 0.12 

FLOW PROCESS FROM NODE 29:11.00 TO NODE 2912.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL Clli~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREi~ (EXISTING ELEMENT)<<<<< 

CHANNEL LENGTH THRU SUBAREA(FEET) = 230.00 
REPRESENTATIVE CHANNEL SLOPE: 0.0250 

"CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR = 0 030 11AXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 6.91 Tc(MIN.) = 17.76 
LONGEST FLOWPATH FROM NODE 2910.00 TO NODE 2912.00 ~ 300.00 FEET. 



********~*************************~******************************~********** 

FLOW PROCESS FROM NODE 2912.00 TO NODE 2913.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===========================:=== =================::==========~=~=====~~~=~==:= 

SO YEAR RAINFALL INTENSITY (INCH/HOUR) = 

GRASS FAIR COVER RUNOFF COEJPFICIENT = .4500 
SOIL CLASSIFICATION IS "D'f 
S.C. S. CURVE NUMBER (AMC ~I) = 84 

1. 978 

SUBAREA AREA (ACRES) 12< .l3 0 SUBAREA RUNOFF ( CFS) 
TOTAL AREA(ACRES) 14.90 TOTAL RUNOFF(CPS) = 
TC(MIN.) = 17.76 

11.39 
11.51 

***~***********************~*'•********************************************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MALN-STREAM 11EMORY<<<<< 
=~=======o=:==~==============~~======~=====~================~:=============== 

*****************************'~********************************************** 

FLOW PROCESS FROM NODE 2-100.00 TO NODE 2101.00 IS CODE = 21 
----------------------------r·-----------------------------------------------

>>>>>RATIONAL METHOD INIT~L SUBAREA ANALYSIS<<<<< 
===:==========~===================~======~=================================== 

GRASS FAIR COVER RUNOFF CQ.El~FICIENT = . 4 50 0 
SOIL CLASSIFICATION IS "D''• 
S.C.S. CURVE NUMBER (AMC Il)t = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) =- 160.00 
DOWNSTREAM ELEVATION (FEET)i == 158.25 
ELEVATION DIFFERENCE(FEET) == 1.75 
NATURAL WATERSHED TIME OF }:ONCENTRATION 10.85 

50 YEAR RAINFALL INTENSr_rY (INCH/HOUR) 2 . 717 
SUBAREA RUNOFF (CFS) 0.12 
TOTAL AREA (ACRES) = 0~ JLO TOTAL RUNOFF (CFS) 0. D 

FLOW PROCESS FROM NODE 2l01.00 TO NODE 2102.00 IS CODE = 51 
----- ----- ----------- ----- --r-~--- - ----- - ------------------------------- ---- -

>>>>>COMPUTE TRAPEZOIDAL CHJ~EL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAR~h (EXISTING ELEMENT)<<<<< 

=======================~======:====:==~==============================;~====== 

CHANNEL LENGTH THRU SUBARE1U:FEET) = 2330.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHJl.NNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
~NG'S FACTOR= 0.030 ~mxiMUM DEPTH(FEET) ~ 2.00 
CHANNEL FLOW THRU SUBAREA ( CFS) = 0 . 12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET} = 0.02 
TRAVEL TIME(MIN.) = 69.97 ~ Tc(MIN.) = 80.82 
LONGEST FLOWPATH FROM NODE 2100.00 TO NODE 2102.00 2400.00 FEET. 

******************k********WW4' ********************************************** 
FLOW PROCESS FROM NODE 21Ct2.00 TO NODE 2103 .00 IS CODE = 81 



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<< << 
=========~==~==~=======;=======~============================:=============== 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0. 744 
GRASS FAIR COVER RtJNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS 11D11 

S.C.S. CURVE NUMBER (AMC II) ~ 

SUBAREA AREA (ACRES) 128. ~10 
TOTAL AREA(ACRES) 128 .4!0 
TC(MIN.) = 80.82 

84 
SUBAREA RUNOFF ( CFS) 
TOTAL RUNOFF(CFS) = 

42.96 
43.09 

*****************************~'********************************************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM HEMORY<<<<< 
•=====:=:~========a==========:==============================:=c============== 

***•*************************1•********************************************•~ 

PLOW PROCESS FROM NODE 21J.O. 00 TO NODE 2111.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 
===~==============c===========:===~=========================~================ 

GRASS FAIR COVER RtJNOFF COEFFICIENT = . 4 50 0 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.8S{MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 143.00 
DOWNSTREAM BLBVATION(FEET) •= 141.25 
ELEVATION DIFFERENCE (FEET) :: 1. 75 
NATURAL WATERSHED TIME OF CONCENTRATION= 10.85 

SO YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 717 
SUBAREA RUNOFF (CFS) 0 .12 
TOTAL AREA(ACRES) = o.:LO TOTAL RUNOFF(CFS) 0.12 

i 

*****************************'•********************************************** 
FLOW PROCESS FROM NODE 21:l1. 00 TO NODE 2112.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CEU~L FLOW<<< << 
>>>>>TRAVELTIME THRU SUBAREl\ (EXISTING ELEMENT)<<<<< . 

=~==~====~===:=========:=:=~=========================~=========:======:;;= 

CHANNEL LENGTH THRU SUBAREA(FEET) = 1630.00 
REPRESENTATIVE CHANNEL SLOP!!: = 0. 0250 
CHANNEL BASE(FEET) = 10.0() "Z" FACTOR = 50.000 
MANNING'S FACTOR = 0.030 r~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.5S FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 48.95 Tc(MIN.) = S9.80 
LONGEST FLOWPATH FROM NODE 2110.00 TO NODE 21J2.00 1700.00 FEET. 

**•****************~*********''*******************~************************** 

FLOW PROCESS FROM NODE 21'l2. 00 TO NODE 2113.oo rs·coDE = s1 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=========================================================================::;; 

SO YEAR RAINFALL INTENSI~f(INCH/HOUR) = 0.904 
GRASS FAIR COVER RUNOFF COEFFICIENT = .4SOO 



SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) 84 
SUBAREA AREA (ACRES) 275. 150 SUBAREA RUNOPP(CFS) 112.04 
TOTAL AREA(ACRES) 275.60 TOTAL RUNOFF(CFS) = 112.16 
TC(MIN.) = S9.80 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM llfEMORY<<<<< 

*****************************'~********************************************** 

FLOW PROCESS FROM NODE 2120.00 TO NODE 2121.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAl .. SUBAREA ANALYSIS< <<<< 
=====================~==~~=====~===============:============%~=:============= 

GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II)i = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10 MIN . ADDED= 10.8S(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION{FEET) = 113.00 
DOWNSTREAM ELEVATION(FEET) :: 111.25 
ELEVATION DIFFERENCE (FEET) == 1. 75 
NATURAL WATERSHED TIME OF CONCENTRATION 10.85 

SO YEAR RAINFALL INTENSITY(INCH/HOUR) 2.717 
SUBAREA RUNOFF {CFS) 0.12 
TOTAL AREA {ACRES) = 0 . Jl 0 TOTAL RUNOFF ( CFS) 0 . 12 

******************••*********1•********************************************** 
FLOW PROCESS FROM NODE 2121.00 TO NODE 2122 . 00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CH1~ FLOW<<<<< 
>>>>>TRAVELTIME THRU S~\ (EXISTING ELEMENT)<<<< < 

CHANNEL LENGTH THRU SUBAREA (FEET) = 430.00 
REPRESENTATIVE CHANNEL SLOPE= 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~IMUM DEPTH(FEET) c 2.00 
CHANNEL FLOW THRU SUBAREA(CPS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTR(FEET) : 0.02 
TRAVEL TlME(MIN.) = 12.91 Tc(MIN.) = 23.76 
LONGEST FLOWPATB FROM NODE 2120.00 TO NODE 2122.00 500.00 FEET. 

***********************~******************************~********************• 

FLOW PROCESS FROM NODE 2122.00 TO NODE 2123.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

SO YEAR RAINFALL INTENSITY (INCH/HOUR) == 1. 639 
GRASS FAIR COVER RUNOFF COEF'FICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 
SUBAREA AREA(ACRES) 23.50 
TOTAL AREA(ACRES) = 23.60 

84 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF(CFS) = 

17 .3 3 
17 . 45 

. . 

. . 



TC(MIN) = 23.76 

*****************************•********* ************************************* 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~~MORY<<<<< 
=====~==~======;:=============:================~==============:============== 

************************************* **************** *********************** 
FLOW PROCESS FROM NODE 213 0. 00 TO NODE 2 131.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL, SUBAREA ANALYSIS<<<<< 
==============================·=========~======================:~===~======:= 

GRASS FAIR COVER RUNOFF COEF'FICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S . C. S . CUR\lE NUMBER (AMC I I) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 115.00 
DOWNSTREAM ELEVATION(FEET) = 113.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
NATURAL WATERSHED TIME OF CONCENTRATION 10.85 

50 YEP..R RAINFALL INTENSITY (INCH/HOUR) 2. 717 
SUBAREA RUNOFF (CFS) 0 . 12 
TOTAL AREA(ACRES) = 0.10 TOT~L RUNOFF(CFS) 0.12 

**************************************************************************** 
PLOW PROCESS FROM NODE 2131.00 TO NODE 2132.00 IS CODE= 51 

>>>>>CDriJ.PUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA. (EXISTING ELEMENT)<<<<< 

==========================~=========================%===========:=;~======== 

CHANNEL LENGTH THRU SUBAREA (FEET) = 53 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(PEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MLN.) = 15.92 Tc(MIN.) = 26.77 
LONGEST FLOWPATH FROM NODE 2130.00 TO NODE 2132.00 600.00 FEET. 

••************************************************************************** 
FLOW PROCESS FROM NODE 2132.00 TO NODE 2133.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PR~ FLOW<<<<< 
~=;============:=============~===================;=========================~ 

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.518 
GRASS FAIR COVER RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S . C. S . CURVE NUMBER 
SUBAREA AREA (ACRES) 
TOTAL AREA(ACRES) 
TC(MIN.) = 26.77 

(AMC II) = 
61.40 
61.50 

84 
SUBAREA RUNOFF(CFS) 
TOTAL RUNOFF(CFS) = 

41.94 
42.06 

•*********~~**************************************************************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0 00 IS CODE = 13 



-------- ---------------------·-----------------------------------------------
>>>>>CLEAR THE MAIN-STREAM I~MORY<<<<< 

=============================:==~====================:===:=================== 

*****************************'k********************************************** 
FLOW PROCESS FROM NODE 2140.00 TO NODE 2141.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITI~~ SUBAREA AN~LYSIS<<<<< 
' ~==============================;====================================~======== 

GRASS FAIR CO~ RUNOFF COEFFICIENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NTJMBER (AMC II)i = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. AriDED = 10.85(MIN.) 
INITIAL SUBAREA FLOW - LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 125.00 
DOWNSTREAM ELEVATION(FEET) :: 123.25 
ELEVATION DIFFERENCE(FEET) :: 1.75 
NATURAL WATERSHED TIME OF CONCENTRATION 10.85 

SO YEAR RAINl?ALL INTENSITY (INCH/HOUR) 2. 717 
SUBAREA RUNOFF·(CFS) C1 .12 
TOTAL AREA (ACRES) = 0. JLO TOTAL RUNOFF (CPS) 0.12 

*********** * ****~************1'********** ************ *** * ******************** 

FLOW PROCESS FROM NODE 214l1. 00 TO NODE 2142.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CF.U~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~l (EXISTING ELEMENT)<<<<< 

============================================================================= 
CHANNEL LENGTH THRU SUBAREA~:FEET) = 930 . 00 
REPRESENTATIVE CHANNEL SLOPE = 0. 0250 
CHANNEL EASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING Is FACTOR = 0. 030 r;tAXIMUM DEPTH (FEET) = 2. 00 
CHANNE:L FLOW THRU SUBAREA ( CEIS) = 0 . 12 
FLOW VELOCITY(FftET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(~.) = 27.93 Tc(MIN.) = 38.78 
LONGEST FLOWPATH FROM NODE 2140.00 TO NODE 2142.00 1000.00 FEET. 

****************-************~************* ********************************* 

FLOW PROCESS F~OM NODE 214,2. 00 TO NODE 2143.00 IS CODE = 81 
----------- -- - -- ~--------- - ---· --- -------------------------------------------

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW< <<<< 
======~======================~:===~=========================:=========t====== 

50 YEAR RAINF.ALL INTENSITY (INCH/HOUR) = 1 . 195 
GRASS FAIR COVER RUNOFF COEF'FICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II ) = 84 
SUBAREA AREA(ACRES) 48.30 
TOTAL AREA(ACRES) 48.40 
TC(MIN . ) = 38.J8 

SUBAREA RUNOFF(CFS) 
TOTAL RUNOFF(CFS) = 

25.97 
26.10 

*****************~********************************************************** i 

FLOW PROCESS FROM NODE 0 . 00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
=============================;====================~========================= 



*****************•********************************************************** 
FLOW PROCESS FROM NODE 2150.00 TO NODE 2151.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 

GRASS FAIR COVER RUNOFF COBF'FICIENT = . 4 500 
SOIL CLASSIFICATION IS 11 0 11 

S.C.S. CURVE NUMBER (AMC II) = 84 
' NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 

WITH 10-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70~00 

UPSTREAM ELEVATION(FEET) = 150 . 00 
DOWNSTREAM ELEVATION(FEET) = 148.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
NATURAL WATERSHED TIME OF CONCENTRATION · 10.85 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) ~ 2. 717 
SUBAREA RUNOFF (CPS) 0 .12 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) 0.12 

**************************************************************************** 
FLOW PROCESS FROM NODE 2151.00 TO NODE 2152.00 IS CODE = 51 

----------------------- ------- - - - ----- -----~------------------ --------------
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<~ 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING EL~MENT) <<<<< 

=====%===•=======%=============~=========~===============s=====:====~======= 

CHANNEL LENGTH THRU SUBAREA(FEET) = 1930.:00 
REPRESENTAT~ CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR = 0. 030 MAXIMUM DEPTH (FEET) = 2. 00 
CHANNEL FLOW THRU SUBAREA (CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) ~ 0.02 
TRAVEL TIME(MIN.) = 57.96 Tc(MIN.) = ~8.81 
LONGEST FLOWPATH FROM NODE 2150.00 TO NODE 2152.00 2000.00 FEET. 

*******************************************~******************************** 

FLOW PROCESS FROM NODE 2152.00 TO NODE 2153.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO 'MAINLINE PEAK ~LOW<<<<< 
=============================~====:========~=============================:== 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = . 0. 826 
GRASS FAIR COVER RUNOFF COEFFICIENT .4500 
SOIL CLASSIFICATION IS "D" 
S . C. S. CURVE NUMBER (AMC II) = 
SUBAREA AREA(ACRES) 153.70 
TOTAL AREA (ACRES) = 153. 8•0 
TC(MIN.) = 68.81 

84 
SUBAREA RUNOFF(CFS) 
TOTAL RUNOFF(CFS) 

57.10 
57.22 

••******************~***********************~*****.**************•********** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
============================:=:==============~~============================== 

FLOW PROCESS FROM NODE 2160.00 TO NODE 2161.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 



==============================:======================================~======= 

GRASS FAIR COVER RUNOFF COEF'FICIENT = . 4500 
SOIL CLASSIFICATION IS 11 0 11 

S.C. S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH ~0-MIN. ADDED= 10.85(MIN.) 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) ~ 160.00 
DOWNSTREAM ELEVATION(FEET) = 158.25 
ELEVATION DIFFERENCE(FEET} = 1.75 
NATURAL WATERSHED TIME OF CO•NCENTRATION = 10.85 

SO YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 717 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA(ACRES) = 0.10 TOT~L RUNOFF(CFS} 0.12 

**************************************************************************** 
FLOW PROCESS FROM NODE 2161 . 00 TO NODE 2162.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT}<<<<< 

========:=~====~======~==::==============~================================= 

CHANNEL LENGTH THRU SUBAREA(FEET) = 2330.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) 10.00 "Z" FACTOR = 50.000 
MP~ING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 69.97 Tc(MIN.) = 80.82 
LONGEST FLOWPATH FROM NODE 2160.00 TO NODE 2162.00 2400.00 FEET. 

*********************************************************** ** *************** 
FLOW PROCESS FROM NODE 2162.00 TO NODE 2163.00 IS CODE: 81 

--- -------------------------- ~------------------ --------------------- -~-----
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

=-==.::;= ================ ===== ==== ====-=== = == = ==·== = ==-==== ====-= === =.:: ======== == ;-===== 
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.744 

GRASS FAIR COVER RUNOFF COEFFICIENT = . 4500 
SOIL CLASSIFIC.li.TION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 
SUBAREA AREA(ACRES) 121 .60 
TOTAL AREA(ACRES) 121.70 
TC(MIN.) = 80.82 

84 
SUBAREA Rffi~OFF (CPS) 
TOTAL RONOFF(CFS) = 

40.72 
40 . 84 

****************************************•******************************~**** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 
-----------------------------------------------------------------------~ -- --

>>>>>CLEAR THE ~li.IN-STREAM MEMORY<<<<< 
==:===============================:=====:===========================~=~==== 

***************************************************************************• 
FLOW PROCESS FROM NODE 2170.00 TO NODE 2171.00 IS CODE = 21 

------- ---------- ------------ ------------------------------------------~----

>>>>>RATIONAL METHOD INITIAL SUB~.REA ANALYSIS<<<<< 
===================~===========================~===================~======== 

GRASS FAIR COVER RUNOFF COEF'FIClENT = .4500 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 84 



NATURAL WATERSHED NOMOGRAPH 'riME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.85(NIN.) 
INITIAL SUBAREA FLm'l-LENGTH (:FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 175.00 
DOWNSTREAM ELEVATION(FEET) = 173.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
NATURAL WATERSHED TIME OF CONCENTRATION 10.85 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) 2. 717 
SUBAREA RUNOFF(CFS) 0.12 
TOTAL AREA (ACRES) = 0 . 110 TOTAL RUNOFF ( CFS ) 0. 12 

********************•************************************************~****** 

FLOW PROCESS FROM NODE 217 '1. 00 TO NODE 2172.00 IS CODE= 51 

>>>>>COMPUTE TPJWEZOIDAL CRN~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

========~=====================:====~======:~=~==============~==~=~=======:=== 

CHANNEL LENGTH THRU SUBAREA (:PEET) = 2930.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0 .030 M;1UCIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CFS) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEPTH(FEET) = 0.02 
TRAVEL TIME(MIN.) = 87 .99 Tc(MIN.) = 98.84 
LONGEST FLOWPATH FROM NODE 2170.00 TO NODE 2172.00 3000.00 FEET. 

FLOW PROCESS FROM NODE 217:2.00 TO NODE 2173.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO l~INLINE PEAK FLOW<<<<< 

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 0.654 
GRASS FAIR COVER RUNOFF COEFJF'ICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C .S. CURVE NUMBER 
SUBAREA AREA (ACRES) 
TOTAL AREA(ACRES) 
TC(MIN.) = 98.84 

(AMC II) = 
60. 21:J 
60. 31:J 

84 
SUBAREA RUNOFF ( CFS} 
TOTAL RUNOFF(CFS) = 

17.70 
17.83 

************* ***************** '•********************************************* 
FLOW PROCESS FROM NODE D.OO TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STR~~ ~~MORY<<<<< 
============:========~=========:=========~========~=========~=====:=~======= 

******************************'k********************************************* 
FLOW PROCESS FROM NODE 9990.00 TO NODE 9991.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
==============================::============================================= 

GRASS FAIR COVER RUNOFF COEFlriCIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 84 
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION (APPENDIX X-A) 
WITH 10-MIN. ADDED= 10.8S(MIN.) 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 1300.00 



DO~STREAM ELEVATION(FEET) = 1298.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
NATURAL WATERSHED TIME OF co:NCENTRATION 

50 YEAR RAJNFALL INTENSITY(INCH/HOUR) 
SUBAREA RUNOFF(CFS) 0.12 

10.85 
2. 717 

TOTAL AREA(ACRES) = 0 . 10 TOTAL RUNOFF(CFS) 0.12 

**************************************************************************** 
FLOW PROCESS FROM NODE 9991.00 TO NODE 9992.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL Clik~L FLOW<<<<< 
>>>?>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<< <<< 

==:===========:===============·==========:=:=====================~=========== 

CHAfrNEL LENGTH THRU SUBAREA (:FEET) = 9930.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0300 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
~NG'S FACTOR = 0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CF:S) = 0.12 
FLOW VELOCITY(FEET/SEC.) = 0.55 FLOW DEP~~(FEET) = 0.02 
TRAVEL TIME(MIN.) = 298.21 Tc(MIN.) = 309.06 
LONGEST FLOWPATH FROM NODE 9990.00 TO NODE 9992.00 10000.00 FEET . 

**** *t*************•***** ***** '********************************************** 
FLOW PROCESS FROM NODE 9992.00 TO NODE 9993.00 IS CODE= 81 

>>>>->ADDITION OF SUBAREA TO l~INLINE PEAK FLOW<<<<< 
=====·===============~=======~==~~===========~=~=~================~========== 

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0. 313 
GRASS FAIR COVER RUNOFF COEFJE'ICIENT = . 4500 
SOIL CLASSIFICATION IS "D" 
S .C .S . CURVE NUMBER (AMC II) 84 
SUBAREA AREA (ACRES) 77 4 . 71) SUBAREA RUNOFF(CFS) 109 . 22 
TOTAL AREA (ACRES) = 774. 81) TOTAL RUNOFF(CFS) = 109.34 
TC(MIN.) = 309.06 

=====~===~===========~=======;===========================~================== 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
P~ FLOW RATE(CFS) 

7'74. 80 TC (MIN.) = 
109.34 

309.06 

=====~=================~=========================:==~======:================ 

~=========:=====~==~===================::==~~~===========================~=~ 

END :op RATIONAL METHOD ANALYSIS 



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

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
Reference: SAN DI.E:GO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,~981 HYDROLOGY MANUAL 
Cc) Copyright 1982-2003 Advanced Engineering Software (aes) 

Ver . l . SA Release Date: 01/01/2003 License ID 1499 
( 

Ana.ly~is prepared by: 

Kimley-Horn and Associates San Diego 
517 4tp Avenue Suite 301 

San Diegb, California 92101 
(619) 234-9411 Fax (619) 234-9433 

** *• ***-~'*****1r******* ** * ** DE:SCRIPTION OF STUDY ** ************* ***** ****** 
* Otay Mesa Watershed Analysis * 
* 100 Year Storm Event P=1.90 * 
* S/20/05 AMC * 

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

FILE NAME: C:\Drainage\407000\CP0100yr .DATODDDDDOOOODDDDDDOOO 
TIME/DATE OF STUDY: 11:16 OS/2b/2005 

OSER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

2003 SAN DIEGO MANOAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
6-HOUR DURATION PRECIPITATION (INCHES) = 1.900 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRP~IENTSlDECIMAL) TO USE FOR FRICTION SLOPE = 1.00 
SAN DIEGO HYDROLOGY MANUAL "C"-VALOES OSED FOR RATIONAL METHOD 
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
*USER-DEFrNED STREET-SECTIONS fOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET- CROSSFALL: CURB GUTTER -GEOMETRIES : MANNING 
WIDTB 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 . 018/0.0l8/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth = O.QO 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 TEE UPSTREAM TRIBUTARY PIPE.* 

FLOW PROCESS FROM NODE 3100.00 TO NODE 3101.00 IS CODE= 21 
--- ------------------ ----------- ~---------------- ---- --------~-------~---- - -

~>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
============;==============~=======~========;=====:=====:================== 

STRBE'rS lie ROADS {DITCHES) RU:NOFF COEFF I CIENT : . '7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 



INITIAL SUBAREA FLOW-LENGTH I; FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 106.00 
DOWNSTREAM ELEVATION (FEET) =' 104.32 
ELEVATION DIFFERENCE(FEET) =' 1.68 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 387 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 5. 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5 -MINUTE. 
SUBAREA RUNOFF(CFS) = 0.36 
TOTAL AREA (ACRES) = 0. 1.0 TOTAL RUNOFF (CFS) = 

I 

0 . 36 

FLOW PROCESS FROM NODE 3Hil. 00 TO NODE 3102.00 IS CODE ; 51 

>>>>>COMPUTE TRAPEZOIDAL CHJ~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREJ~ (EXISTING ELEMENT)<<<<< 

==-========================::::=================================:============ 
CHANNEL LENGTH THRU SUBAREA (FEET) = 180.00 
REPRESENTATIVE CHANNEL SLOPH = 0.0240 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR = 0. 030 MAXIMUM DEPTH (FEET) = 2. 00 
CHANNEL FLOW THRU SUBAREA (CFS) = 0. 36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 
TRAVEL TIME(MIN.) = 3.50 Tc(MIN.) = 7.89 
LONGEST FLOWPATR FROM NODE 3100.00 TO NODE 3102.00 

0.04 

• 
! 250.00 FEET. 

*****************************~'*****************************~**************** 
FLOW PROCESS FROM NODE 3102.00 TO NODE 3103.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<< << 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.730 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF COEFFICIENT= 0.7100 
SUBAREA AREA(ACRES) 19.30 SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 19 AO TOTAL RUNOFF (CFS) = 
TC(MIN.) = 7.89 

Sl..ll 
51.37 

***********************************************************~**************** 

FLOW PROCESS FROM NODE 0.00 TO NODE o.oo IS cone= 13 

>>>>>CLEAR THE MAIN-STREAM f\1EMORY< <<<< 
==============================:=====;=====:==:=====:;========~=============== 

FLOW PROCESS FROM NODE 31J.O.OO TO NODE 3111.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

STREETS & ROADS (DITCHES) RlmOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(PEET} = 70.00 
UPSTREAM ELEVATION(FEET) = 110.00 
DOWNSTREAM ELEVATION(FEET) 108.25 
ELEVATION DIFFERENCE(FEET) 1.75 



SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 328 
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5. 006 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) 0.36 
TOTAL AREA(ACRES) = Q.jlO TOTAL RUNOFF(CFS) = 0.36 

···~···**********************''********************************************** 
FLOW PROCESS FROM NODE 3111.00 TO NODE 3112.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHJ~ FLOW<<<<< 
>>>>>TRAVELTIME THRU S~~ (EXISTING ELEMENT)<<<<< 

=======;==========·==========:~============================================:= 

CHANNEL LENGTH THRU SUBAREA o{ FEET) = 330.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10 . 00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CPS) = 0. 36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) a 6.42 Tc(MIN.) = 10.75 
LONGEST FLOWPATH FROM NODE 3110.00 TO NODE 3112.00 400.00 FEET. 

FLOW PROCESS FROM NODE 31JL2.00 TO NODE 3113.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3. 055 
STREETS & ROADS (DITCHES) RtmOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S .C.S. CURVE NUMBER (AMC II) 93 
AREA-AVERAGE RUNOFF COEFFICLENT = 0.7100 
SUBAREA AREA (ACRES) 14 . ' 1 0 SUBAREA RUNOFF (CPS) 31. 8 9 
TOTAL AREA(ACRES) = 1.4.00 TOTAL RUNOFF(CFS) = 32.10 
TC(MIN.) = 10.75 

*****************************"********************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~mMORY<<<<< 
•=========:=========ct======~:==:==;==e===========================;==:;;::== 

*****************************••******************************* *************** 
FLOW PROCESS FROM NODE 3200.00 TO NODE 3201.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITUU, SUBAREA ANALYSIS<<<<< 

STREETS & ROADS (DITCHES) RimOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH{FEET) = 
UPSTREAM ELEVATION(FEET) : 122.00 
DOWNSTREAM ELEVATION(FEET) :: 120.29 
ELEVATION DIFFERENCE (FEET) "' 1. 71 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS B~.SED ON Tc 
SUBAREA RUNOFF (CFS) = (). 36 

70.00 

4.361 
5 006 

= 5-MINUTE. 



TOTAL AREA(ACRBS) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

**************************************************************************** 
FLOW PROCESS FROM NODE 3201.00 TO NODE 3202.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

==~===============&=============================;==========:================ 

CHANNEL LENGTH THRU SUBAREA (FEET) = 830.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0240 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.l = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) = 16.16 Tc(MLN.) = 20.52 
LONGEST FLOWPATH FROM NODE 3200.00 TO NODE 3202.00 = 900.00 FEET. 

*~***********w************************************************************** 

FLOW PROCESS FROM NODE 3202.00 TO NODE 3203.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=====:==:~=======:==============================:===================~====~= 

100 YE.AR RAINFALL INTENSITY (INCH/HOUR) = 2. 014 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.7100 
SUBAREA AREA(ACRES) 47.00 SUBAREA RUNOFF(CFS) 67.20 
TOTAL AREA(ACRES) 47.10 TOTAL RUNOFF(CFS) = 67.34 
TC(MIN.) = 20.52 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<< << 
========~============•====================================================== 

FLOW PROCESS FROM NODE 3300.00 TO NODE 3301 .00 IS CODE = 21 

>>>>>~~TIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
=:======:=======================================================~=====:=;;== 

STREETS & ROADS (DITCHES ) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) ; 93 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 
UPSTREAM ELEVATION(FEET) = 108.00 
DOWNSTREAM ELEVATION(FEET) l06.13 
ELEVATION DIFFERENCE(FEET) 1.87 
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 

100 YEAR RAINFALL INTENSITY (TNCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) 0.36 

70.00 

4.233 
5.006 

; 5-MI.NUTE. 

TOTAL AREA(ACRES) : 0.10 TOTAL RUNOFF(CFS) ; 0.36 

********************.********•*****************************~**************** 

FLOW PROCESS FROM NODE 3 2 0 1 . 0 0 TO NODE 3202.00 IS CODE = 51 



>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>»>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

=============================~===================:=======~======:==~:======= 

CHANNEL LENGTH THRU SUBAREA(FEET) = 230.00 
REPRESENTATIVE C~~EL SLOPE= 0.0267 
CHANNEL BASE(FEET) ; 10.00 "Z" FACTOR: 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU shBAREA (CFS) = 0 . 36 
FLOW VELOCITY{FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME{MIN.) =· 4.48 Tc(MIN.) = 8.71 
LONGEST FLOWPATH FROM NODE 3300.00 TO NODE 3202.00 300 00 FEET. 

****************************************************************•*********** 
FLOW PROCESS FROM NODE 3302.00 TO NODE 3303.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK PLOW<<<<< 
==:=======================:~~===================================2========-== 

100 YEAR RAINFALL INTENSITY {INCH/BOOR) = 3. 500 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= . 7100 
SOIL CLASSIFICATION IS 110" 
S.C.S. CURVE NUMBER· {AMC II) = 93 
AREA-AVERAGE RUNOFF.COEFFICIBNT 
SUBAREA AREA(ACRES)·= 11.70 
TOTAL AREA(ACRES) 11.80 

= 0.7100 
SUBAREA RUNOFF(CFS) = 
TOTAL RUNOFF(CFS) = 

TC(MIN.) = 8.71 

29.07 
29.32 

*************************~************************************************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~mMORY<<<<< 

**********************************************************~***************** 

FLOW PROCESS FROM NQDE 34C•O. 00 TO NODE 3401 . 00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 
=====•===============~=======~:===========~========~=====~======a========~=== 

STREETS & ROADS (DITCHES) Rt~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION .IS ''D" 
S. C .S. CURVE NUMBER; {AMC: II) = 93 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 
UPSTREAM ELEVATION{FEET) = 118.00 
DOWNSTREAM ELEVATIO~ (FEET) .:: 116.20 
ELEVATION DIFFERENCE(FEET) =~ 1.80 
SUBAREA OVERLAND TIJltE OF FLOW (MIN . ) = 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) :: 0.36 

70.00 

4.287 
5.006 

= 5-MINUTE. 

TOTAL AREA (ACRES) : 0. J.O TOTAL RUNOFF(CFS) = 0. 36 

*********************~*******1'*************************•******************** 

FLOW PROCESS FROM NODE 3401.00 TO NODE 3402.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CEU~L FLOW<<<<< 
>>»>TRAVELTIME THRU SUBAREJ~ (EXISTING ELEMENT)<<<« 

====~=========================:===========~==========================:~====== 



CHANNEL LENGTH THRU SUBAREA{FEET) = 630.00 
REPRESENTATIVE CHANNEL SLOP8 = 0. 0257 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~TIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBARBA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTR(FEET) = 0 04 
TRAVEL TIME(MIN.) = 12.26 Tc(MIN.) = 16.55 
LONGEST FLOWPATH FROM NODE 3400.00 TO NODE 3402.00 700.00 FEET. 

' 
*****************************~' ********************************************** 

FLOW PROCESS FROM NODE 3402.00 TO NODE 3409.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW~<<<< 
===================~=======~==~====~===~=:=======b======;=;=======~========= 

100 YEAR RAINFALL INTENSITY(INCE/HOUR) = 2.313 
STREETS & ROADS (DITCHES) RlmOPF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) : 
TC(MIN.) z 16.55 

COEFFICl~ = 0.7100 
34.910 SUBAREA RUNOFF(CFS) 
35. 0'0 TOTAL RUNOFF (CPS) = 

57.32 
57.48 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

------------------------------------------------!------------ ---------------
>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 

****•*********************************************************************** 
FLOW PROCESS FROM NODE 3500.00 TO NODE 3501.00 IS CODE= 21 

------------------------------------------------T---------------------------
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

====~*=============================================================:=:====== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = 1 .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTREAM ELEVATION{FEET) = 110.00 
DOWNSTREAM ELEVATION(FEET) ; 108.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFP(CFS) 0.36 

70.00 

4. 328. 
5.006 

= 5-MI:t-{UTE. 

TOTAL AREA(ACRES) = O.TO TOTAL RUNOFF(CPS) = 0.36 

·••*************~*****•********************************•******************** 
FLOW PROCESS FROM NODE 3501.00 TO NODE 3502.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CRkNNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SOBARE.~ (EXISTING ELEMENT)<<<<< 

========c=====================·==================================:=:=~====== 

CHANNEL LENGTH THRU SUBAREA C:PEET) = 330.00 
REPRESENTATIVE CHANNEL SLOPE= 0.0250 
CHANNEL BASE(FEET) 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~IMUM DEPTH(FEET) = 2.00 



CHANNEL FLOW THRU SUBAREA ( C"FS) = 0 . 3 6 
FLOW VELOCITY(PEET/SEC.) = 0.86 FLOW DEPTH(FEET) 
TRAVEL TIME(MIN.) = 6.42 Tc(MIN.} = 10.75 
LONGEST FLOWPATH FROM NODE 3500.00 TO NODE 3502.00 

0.04 

400.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3502.00 TO NODE 3503.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===========;================~====;==========~==============:==============~ 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3. 055 
STREETS & ROADS (DITCHES) RlrnOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CORVE NUMBER (AMC II) 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACRES) = 
TC(MIN.) = 10.75 

COEFFICJ:ENT = 0. 7100 
16. 4,0 SUBAREA RUNOFF (CPS) 
16.SO TOTAL RUNOFF(CFS) = 

35.57 
35 79 

*****************************~'********************************************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM HEMORY<<<<< 
==========================:===:=============================~===:===========~ 

******p**********************~'**************** *****************************~ 
FLOW PROCESS FROM NODE 36CIO.OO TO NODE 3601.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(PEET) = 
UPSTREAM ELEVATION(FEET) = 108.00 
DOWNSTREAM ELEVATION (FEET) =' 106.13 
ELEVATION DIFFERENCE (FEET) =' 1. 87 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 

70.00 

4.233 
5.006 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE 
SUBAREA RUNOFF (CFS) Ct. 36 
TOTAL A.RBA (ACRES) : 0. ]_0 TOTAL RUNOFF(CFS) = 0.36 

··~**************************~'*****************•**************************** 

FLOW PROCESS FROM NODE 3601.00 TO NODE 3602.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CH1~L FLOW<<<<< 
>>>>>TPAVELTIME THRU SUB~~ (EXISTING ELEMENT}<< <<< 

============================================================================= 
CHANNEL LENGTH THRU SUBAREAIFEET) = 230.00 
REPRESENTATIVE CHANNEL SLOPE: = 0. 0267 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNcrNG'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( CE'S) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) ; 0.04 
TRAVEL TIME(MIN.) = 4.48 Tc(MIN.) : 8.71 
LONGEST FLOWPATH FROM NODE 3600.00 TO NODE 3602.00 = 300.00 FEET. 



*****************************i'********************************************** 
PLOW PROCESS FROM NODE 3602 . 00 TO NODE 3603.00 IS CODE= 8~ 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=================~============:=======================:===~=====~============ 

100 YEAR RATNF/>.LL INTENSITY (INCH/HOUR) ""' 3. 500 
STREETS & ROADS (DITCHES) RtmOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS 11 0 1' 

S.C.S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA(ACRES) 
TOTAL AREA(ACP~S) 
TC(MIN.) = 8.71 

COEFFIClENT""' 0.7100 
12. J.O SUBAREA RUNOFF (CFS) 
12 . 2:0 TOTAL RUNOFF ( CFS) = 

30.06 
30. 3~ 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~~MORY<<<<< 
=======:======~===============:==~================~========================== 

****************************************************************.*********** 
FLOW PROCESS FROM NODE 3700.00 TO NODE 3701.00 IS CODE = 2~ 

>>>>>RATIONAL METHOD INITIAL, SUBAREA ANALYSIS<<<<< 
=================================:===========:=============~==========:===== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= . 7~00 

SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) =- 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTREAM ELEVATION(FEET) = ~20.00 
DOWNSTREAM ELEVATION(FEET) = 118.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 

1.00 YEAR RAINFALL INTENSITY(INCH/HOUR) 
NOTE : RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) 0.36 

70.00 

4 . 328 
5.006 

= 5-MINUTE. 

TOTAL AREA(ACRES) = 0.10 TOTAL RONOFF(CFS) = 0.36 

************************************ ******** *********************~****~***** 

FLOW PROCESS FROM NODE 3701.00 TO NODE 3702.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<< << 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<< 

=====~=:===========~===~========================~===:;======~=:==:==:====== 

CHANNEL LENGTH THRU SUBAREA(FEET) = 730.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10 . 00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN. ) = l4.21 Tc(MIN.) = 18.54 
LONGEST FLOWPATH FROM NODE 3700.00 TO NODE 3702 . 00 800.00 FEET . 

********************************************************************.******* 
FLOW PROCESS FROM NODE 3702.00 TO NODE 3703.00 IS CODE= 81 



>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
============;=======================================:======================c= 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2 .150 
STREETS & ROADS (DITCHES) RtillOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF COEFFICIENT= 0.7100 
SUBAREA ~EA (ACRES) 46. CIO SUBAREA RUNOFF (CFS) 70.22 
TOTAL AREA (ACRES) = 46. 1.0 TOTAL RUNOFF (CFS ) = 70 37 
TC(MIN_) = 18.54 

**********~******************«"********************************************** 
FLOW PROCESS FROM NODE 

i 
0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-S't'REAM f>IIEMORY<<<<< 
============:=================:===:==~==========~====~=================~==== 

******************* ********** *'*****************~**************************** 

FLOW PROCESS FROM NODE 38CIO. 00 TO NODE 3801.00 IS CODE= 21 

>>>>>RAT~ONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 
=================:=============================~============================ 

STREETS Q ROADS (DITCHES) RtrnOFF COEFFICIENT= .1100 
SOIL CLASSIFICATION IS 11 0" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 70.00 
UPSTREAM~LEVATION(FEET) = 125.00 
DOWNSTREAM ELEVATION (FEET) =' 123.25 
ELEVATION DIFFERENCE(FEET) =' 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 328 

100 YEAR RAINFALL INTENSIT'l (INCH/HOUR) 5. 006 
NOTE: ~NFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA rWNOFF(CFS) C•.36 
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF (CFS ) = 0.36 

*****************************~*** ******* ****************** ****************** 

FLOW PROCESS FROM NODE 3 8011.. 00 TO NODE 3802.00 IS CODE= 51 
----- -------------------------- -------------------------------------- -------

>>>>>COMPUTE TRAPEZOIDAL CHP~EL FLOW<<<<< 
>>>>>TRAV;ELTIME THRU SUBAREP, (EXISTING ELEMENT)<<<<< 

~;:=====================;:~===:~============================================= 

CHANNEL liENGTH THRU SUBAREA (FEET) = 930. 00 
REPRESENTATIVE CHANNEL SLOPE: = 0. 0250 
CHANNEL BASE (FEET) = 10. OC• "Z" FACTOR = SO. 000 
MANNING'S FACTOR = 0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW· THRU SUBAREA ( CF'S) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) : 18.~0 Tc(MIN.) = 22.43 
LONGEST FLOWPATH FROM NODE 3800.00 TO NODE 3802.00 = 1000 00 FEET. 

FLOW PROCESS FROM NODE 3802.00 TO NODE 3803.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=======:======================·============================================== 

100 YE1-.R RAINFALL INTENSITY (INCH/HOUR) = 1. 901 
STREETS & ROADS (DITCHES) R~~OFF COEFFICIENT= .7l.eO 



SOIL CLASSIFICATION IS "D" 
SoC. S. CURVE NUMBER (AMC II) 
AREA-AVERAGE RUNOFF COEFFICIENT 
SUBAREA AREA (ACRES) "' 51 . 3 0 
TOTAL AREA (ACRES) 51 . 4 0 
TC(MIN.) = 22.43 

93 
= 0.7100 
SUB.AREA RUNOFF (CFS) 
TOTAL RUNOFF(CFS) = 

69.25 
69.38 

FLOW PROCESS FROM NODE 0.00 TO'NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~~MORY<<~<< 
;==============;=====;:====:==:=======~======================;=============== 

****************•*************ok*********•*********************************** 
FLOW PROCESS FROM NODE 2100000 TO-NODE 2101.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
==========~=========~:==~:===::==========================================~=== 

STRBBTS & ROADS (DITCHES) Rrn~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH( JE'EET) =· 70.00 
UPSTREAM ELEVATION(FEET) = 128.00 
DOWNSTREAM ELEVATION(FEET) = 126;22 
ELEVATION DIFFERENCE(FEET) = 1.78 
SUBAREA OVERLAND TIME OF FLOW(MINo) := 4.303 

100 YEAR RAINFALL INTENSITY(INCH/HGUR) 5.006 
NOTE: RAINFALL INTENSITY IS :BASED ON Tc = 5-MINUI'E o 
SUBAREA RUNOPP(CFS) 0.36 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

************************************* ~************************************** 

FLOW PROCESS FROM NODE 210 1. 0 0 TO ~ODE 2102.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLQW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (BXIST~G ELEMENT)<<<<< 

CHANNEL LENGTH THRU SUBAREA(FEET) = ~ 1030.00 
REPRESENTATIVE CHANNEL SLOPE = Oo0655 
CHANNEL :BASE(FEET) = 10.00 "Z" F.:ACTOR = 50.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CFS) = 0. 36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) = 20.05 Tc(MIN.J = 24.35 
LONGEST FLOWPATH FROM NODE 2100.00 TO NODE 2102.00 1100.00 FEET. 

********~***************************************************************~*** 

FLOW PROCESS FROM NODE 2102.00 TO .NODE 2103.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=====;=~====;===~=====================~=========================z=======~=== 

100 YEAR RAINFALL INTENSITY(INCH/HQPR) = lo803 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT 7100 
SOIL CLASSIFICATION IS "D" 
S . C. S 0 CURVE NUMBER (AMC II} = 
AREA-AVERAGE RUNOFF COEFFICIENT 
SUBAREA AREA(ACRES) = 33.20 

93 
= 0 0 °'7100 
SUBAREA RUNOFP(CFS) 42050 



TOTAL AREA(ACRES) 
TC(MIN.) = 24.35 

33.30 TOTAL RUNOFF(CFS) 42.63 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO ~ODB 0.00 IS CODE= ~3 

>>>>>CLR~ THE MAIN-STREAM MEMORY<<<<< 
::=::===~====~==:==:===================~===:=============================== 

**************************************************************************** 
FLOW PROCESS FROM NODE 2200.00 TO NODE 2201.00 IS CODE = 21 

-- --- ------------------------------------------------ - ---- ------~-----------

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<< < 
=====;;=================;========;===========================~==~======~=== 

STREETS & ROADS {DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S .C.S. CURVE NUMBER (AMC II) 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTREAM ELEVATION(FEET) = ~63.00 
DOWNSTREAM ELEVATION{FEET) = 161 . 24 
ELEVATION DIFFERENCE(FEET) = 1 . 76 
SUBAREA OVERLAND TIME OF FLOW {MIN. ) = 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 
NOTE: RAINF~LL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) 0.36 

70.00 

4.319 
5.006 

= 5-MINUTE . 

TOTAL AREA(ACRES ) = 0.10 TOTAL RUNOFF(CFS ) = 0.36 

**************************************************************************** 
FLOW PROCESS FROM NODE 2201.00 TO NODE 2202.00 IS CODE= 51 

>>>>>COMPOTE TRAPE£0IDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<< << 

================================================================~=========== 
CHANNEL LENGTH THRU SUBAREA(FEET) = .2430. 00 
REPRESENTATIVE CHANNEL SLOPE = 0. 0252 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50 .000 
MANNING'S FACTOR= 0.030 M~IMUM DEPTH{FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( CF:S) = 0 • 3 6 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN .) = 47.30 Tc(MIN.) = 5~.62 
LONGEST FLOWPATH FROM NODE 2200.00 TO NODE 2202.00 2500.~0 FEET. 

**************************************************** * *********************** 
FLOW PROCESS FROM N0DE 220:2.00 TO NODE 2203 . 00 IS CODE :: 8.1 

-------------- - ----------- --- -- -- -- - - ---- -------- - ~----- - - - ----------- - ---~ -

>>>>>ADDITION OF SUBAREA TO 1\iAINLINE PEAK FLOW<<<<< 
===~~====~====================:==========;=========~=======================~ 

100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 1.111 
STREETS & ROADS (DITCHES) Rm~OFF COEFFICIENT 7 1 00 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II} 93 
AREA-AVERAGE RUNOFF COEFFICIENT = 0. 7100 
SUBAREA AREA(ACRES) 126.10 SUBAREA RUNOFF(CFS) 99.43 
TOTAL AREA(ACRES) 126.20 TOTAL RUNOFF(CFS) = 99.51 
TC(MIN.) = 51.62 



FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODB: 13 

>>>>>CLEAR THE M.lUN-STREAM !o.m:MORY<<<<< 

============================================================================ 

FLOW PROCESS FROM NODE 2160.0.0 TO NODE 2181.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAl:.. SUBAREA ANALYSIS<<<<< 
•=======z=======z~=====:=====:==================================:======~=~== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) : 130.00 
DOWNSTREAM ELEVATION (FEET) •= :12 8 . 2 5 
ELEVATION DIFFERENCE (FEET) '" 1. 75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 328 

7100 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) "' 5. 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc ; 5-MINUTE. 
SUBAREA RUNOFF (CFS) 0. 36 
TOTAL AREA (ACRES) = 0. :LO TOTAL RUNOFF (CFS) = 0.36 

****************************•'t********************************************** 
FLOW PROCESS FROM NODE 2101. 00 TO NODE 2182.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

===========•2:====sz=~:=========================================~=~==~;===== 

CHANNEL LENGTH THRU SUBAREA (FEET) = 113 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPB = 0.0250 
CHANNEL BASE(FEET) : 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~MUM DEPTH(FEET ) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.) : 0.86 FLOW DEPTH{FEET) = 0 .04 
TRAVEL TIME (MIN.) .. 22.00 Tc (MIN.) = 26. 32 
LONGEST FLOWPATH FROM NODE 2180.00 TO NODE 2182.00 1200.00 FEET. 

**************~**************1'**************•******************************* 

FLOW PROCESS FROM NODE 2HI2. 00 TO NODE 2183.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=======:======================:=============~================================ 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1. 715 
STREETS & ROADS (DITCHES) RlffiOFF COEFFICIENT~ .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (~MC II) : 93 
AREA - AVERAGE RUNOFF 
SUBAREA AREA (ACRES) 
TOTAL AREA (ACRES) 
TC(MIN.) 26.32 

COEFFICIENT= 0.7100 
.97. 00 SUBAREA RUNOFF (CFS) 
97 .1_0 TOTAL RUNOFF (CFS) : 

118.10 
118.22 

******************************'********************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREA.~ ~ffiMORY<<<<< 



**************************************************************************** 
FLOW PROCESS FROM NODE 2190.00 TO NODE 2191.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL Su~AREA ANALYSIS<<<<< 
=;======~======;===========:===============~=======:=====================~== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT 7100 
SOIL CLASSIFICATION IS "D" 
S.C . S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 110.00 
DOWNSTREAM ELEVATION(FEET) ; 10B.25 
ELEVATION DIFFERENCE (FEET) = 1. 75 
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.328 

100 YEAR RAINFALL INTENSITY(TNCH/HOUR) 5.006 
NOTE: ~~INF~~L INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) 0.36 
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

**************************************************************************** 
FLOW PROCESS FROM NODE 2191.00 TO NODE 2192.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRP.VELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

=====;:============:==================================~=======~============= 

CHANNEL LENGTH THRU SUBAREA (FEET) = 33 0 . 00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = iO.OO "Z" FACTOR 50.000 
MANNING'S FACTOR= 0.030 M~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CF.S) = 0.36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TLME(MIN.) = 6.42 Tc(MIN.) = 10.75 

• LONGEST FLOWPATH FROM NODE 2190.00 TO NODE 2192.00 400.00 FEET. 

'*************************************************************************** 
_ FLOW PROCESS FROM NODE 219:2.00 TO NODE 2193.00 IS CODE= 81 

• >>>>>ADDITION OF SUBAREA TO !MAINLINE PEAK FLOW<<<<< 
=======~==;===================~==============================~======~======== 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) ~ 3.055 
STREETS & ROADS (DITCHES) Rrn~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S . C.S. CURVE NUMBER (AMC II} = 93 
AREA-AVERAGE RUNOFF COEFFICIJE:NT = 0. 7100 
SUBAREA AREA (ACRES) 2 7 • 61D SUBARE.~ RUNOFF ( CFS) 

• TOTAL AREA (ACRES) 27. 7i'J TOTAL RUNOFF (CFS) = 
TC(MIN.) = 10.75 

59.87 
60 . 09 

* ** ** ** **** ***** ** ** * ** ""* *** *"" k * * ** ********* ** * **** *** ** ** * ******* ** * **"*** *" 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM ~~MORY<<<<< 
==~===========================:====~=======================:================~ 

******************************'~********************************************* 

FLOW PROCESS FROM NODE 2300.00 TO NODE 2301.00 IS CODE = 21 



>>>>>RATIONAL METHOD INITIAIJ SUBAREA ANALYSIS<<<<< 
===========================;:=======;==~===========~=========:~============== 

STREETS & ROADS (DITCHES) RtmOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS '10 11 

S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH{FEET) = 
UPSTREAM ELEVATION(FEET) = 113 . 00 
DOWNSTREAM ELEVATION (FEET) :o 111.25 
ELEVATION DIFFERENCE(FEEt) :: 1.75 
SUBAREA OVERLAND TIME OF , FLOW (MIN.) = 

100 YEAR RAINFALL INTENSITY (INCH/HOOR) 
NOTE: RAINFALL INTENSITY , IS BASED ON Tc 
SUBAREA RUNOFF (CFS) 0 . 36 

70.00 

4.328 
5.006 

= 5-MINUTE. 

TOTAL AREA (ACRES) = i 0 . J. 0 TOTAL RUNOFF(CFS) = 0.36 

*****************************"'******************************** ************** 
FLOW PROCESS FROM NODE 2301.00 TO NODE 2302.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHJ~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~~ (EXISTING ELEMENT)<<<<< 

~====:===~===============:===~=======~=============:==========~=========== 

CHANNEL LENGTH THRU SUBAREA (FEET) = 4 50 . 0 0 
REPRESENTATIVE CHANNEL SLOPB = 0. 0250 
CHANNEL BASE(FEET) = 1<J.OO "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0 . 030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( CFS) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) <= 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) = 8.76 Tc(MTN.) = 13.09 
LONGEST FLOWPATH FROM NODE 2300.00 TO NODE 2302.00 520.00 FEET. 

*****************************~'********************************************** 

FLOW PROCESS FROM NODE .2302.00 TO NODE 2303.00 IS CODE : 81 

------------------------ --,-------------------- -----------------------------
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<< < 

======;:==============:====r====~~==:=====~============~==============::==:= 

100 YEAR RAINFALL INTENS.ITY (INCH/ HOUR) = 2. 691 
STREETS & ROADS (DITCHES) RtffiOFF COEFFICIENT : .7100 
SOIL CLASSIFICATION IS "D;" 
S.C. S. CORVE NUMBER (AMC .II) : 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA (ACRES) 
TOTAL AREA(ACRES) 
TC(MIN.) = 13.09 

COEFF_!Cl:ENT = 0. 7100 
2io. CIO SUBAREA RUNOFF (CFS) 
2.0 .l.O TOTAL RUNOFF {CFS) = 

38.22 
38.41 

******************************'******************* *************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~ffiMORY<<<<< 

**************************************************************************** 
FLOW PROCESS FROM NODE ~4010. 00 TO NODE 2401 . 00 IS CODE = 21 

>>>>>RATIONAL METHOD INITI~~~ SUB~. ANALYSIS<<<<< 

=~============================:==;;============:=====================:=~===== 

STREETS & ROADS (DITCHES) · RD~OFF COEFFICIENT= .7100 
SOIL CLASSIFICJI.TION IS "D" 



S.C. S. CURVE NUMBER (AMC II) = 93 
INITIAL SUR~EA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 122 . 00 
DOWNSTREAM ELEVATION(FEET) =' 120.29 
ELEVATION DIFFERBNCE(FEET) =' 1.71 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 361 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5. 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF ( CFS) 0 . 3 6 
TOTAL AREA (ACRES) = 0. l.O TOTAL RUNOFF ( CFS) = 0.36 

********** ********* ******* **•~·· ······················~······················ 
FLOW PROCESS FROM NODE 2401.00 TO NODE 2402.00 IS CODE= 51 

--------------------------- ---------------------------'--- --- ----- -- ---------
>>>>>COMPOTE TRAPEZOIDAL CHJ~L FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~~ (EXISTING ELEMENT)<<<<< 

:====================;==~===:=;===============:=============~=:============= 

CHANNEL LENGTH THRU SUBAREA 1; FEET) = 8 3 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPH "' 0.0244 
CHANNEL BASE(FEET) "' 10.00 "Z" FACTOR= 50 .000 
MANNING'S FACTOR = 0.030 ~~!MUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CPS) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) = 0 86 FLOW DEPTH(FEET)! = 0.04 
TRAVEL TIME(MIN.) = 16.16 Tc(MIN.) = 20 .52 
LONGEST FLOWPATH FROM NODE 2400.00 TO NODE 2402.00 = 900.00 FEET . 

FLOW PROCESS FROM NODE 2402.00 TO NODE 2403.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==::========================:::=============:====z==~==c=====;============:= 

100 YEAR RAINFALL INTENSIT1l(INCH/HOUR) = 2.014 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = . 1100: 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II ) = 93 
AREA-AVERAGE RUNOFF COEFFIC:CENT = 0 . 7100 
SUBAREA AREA (ACRES) 67. '70 SUBAREA RUNOFF (CFS) 96.79 
TOT~..L AREA(ACRES) 67.130 TOTAL RUNOFF(CFS) = 96.94 
TC(MIN.) = 20.52 

*****************************'~************************.********•************ 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM lto1EMORY<<<<< 
=====~====---=======~=======::==========================================:=c= 

***************************** '~****r***************************************** 

FLOW PROCESS FROM NODE 2500.00 TO NODE 2501 .00 IS CODE = 21 

>> >>>RATIONAL METHOD INITiruL SUBAREA ANALYSIS<<<<< 
======~======================:==:=============================:============== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT 
SOIL CLASSIFICATION IS "D" 
S.C . S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) 130.00 
DOWNSTREAM ELEVATION(PBET) 128.25 

noo : 



ELEVATION DIFPERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN. ) = 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 
NOTE : RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) 0.36 

4.328 
5.006 

= 5-MINUTE. 

TOTAL AREA(ACRES ) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

FLOW PROCESS FROM NODE 2501.00 TO NODE 2502.00 IS CODE: 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

========~==============================================:=================== 

CHANNEL LENGTH THRU SUBAREA(FEET) = 1130.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASB(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR : 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0 04 
TRAVEL TIME(MIN.) = 22.00 Tc(MIN.) = 26.32 
LONGEST PLOWPATH FROM NODE 2500.00 TO NODE 2502.00 1200.00 FEET. 

************************************************************•*************** 
FLOW PROCESS FROM NODE 2502.00 TO NODE 2503.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
====~===:================================================~=~=====~========:= 

100 YEAR RAINFALL INTENSITY (INCR/HOUR) = 1. 715 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER CAMC II) = 93 
AREA-AVERAGE RUNOFF COEFFICIENT= 0.7100 
SUBAREA AREA(ACRES ) 40.70 SUBAREA RUNOFF(CFS) 49 .55 
TOTAL AREA(ACRES) = 40.80 TOTAL RUNOFF(CFS) = 49.67 
TC(MIN.) = 26.32 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM M~MORY<<<<< 
==========~=============~:===================•======:==========c============ 

********************************** ****************************************** 
FLOW PROCESS FROM NODE 2600.00 TO NODE 2601.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL. SUBAREA ANALYSIS<<<<< 
C3a~======~======~============ ==~===============================-=========== 

STREETS & ROAnS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 
UPSTREAM ELEVATION(FEET) = 130.00 
DOWNSTREAM ELEVATION(FEBT) = 128.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) "" 4 328 

100 YK~ RAINFALL INTENSITY(INCH/HOUR) 5.006 
NOTE: Rl\.INFALL INTENSITY IS BASED ON Tc = 5-MINUTS. 

.. 



SUBAREA RUNOFP(CFS) 
TOTAL AREA(ACRES) = 

Ql, 36 
0 . 1. 0 TOTAL RUNOFF (CPS) = 0.36 

**********************************•***************************************** 
FLOW PROCESS FROM NODE 260>1.00 TO NODE 2602.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHA~ FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA, (EXISTING ELEMENT)<<<<< 

==============================~=========================================~=:= 

CHANNEL LENGTH THRU SUBJI..REA ( FEET) = 113 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPE:= 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 M~MUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUB.AREA ( CF'S) = 0 • 3 6 
FLOW VELOCITY (FEET/ SEC . ) = 0 . 8 6 FLOW DEPTH (FEET) = 0 . 0 4 
TR~VEL TIME(MIN.) = 22.00 Tc(MIN.) = 26 . 32 
LONGEST FLOWPATH FROM NODE 2600.00 TO NODE 2602.00 1200.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 2602 . 00 TO NODE 2603.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
================~=====~===~=====~=====-======~=~====:==================== 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1. 71.5 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II} = 93 
AREA- AVERAGE RUNOFF COEFFICIENT= 0 . 7100 
SUBAREA AREA(ACRES) 34.70 SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) 34 . 80 TOTAL RUNOFF(CFS) = 
TC(MIN.) = 26.32 

42.25 
42.37 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
====~=~=====~===~===========:=====:====~=======~==~==~=~=======~=~===~== 

****************************************~*********************************** 

FLOW PROCESS FROM NODE 2700.00 TO NODE 2701.00 IS CODE= 21 

>>> >>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
~================~===========~======~==~======~================~==~========-

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) 93 
INITIAL SUBAREA FLOW-LENGTH (FEET) = 

UPSTREAM ELEVATION(FEET) = ~05.00 
DOWNSTREAM ELEVATION(FEET) = 103.25 
ELEVATION DIFFERENCE{FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLO'W (MIN.) = 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) 0.36 

70.00 

4.328 
5.006 

= 5-MINUTE. 

TOTAL AREA(ACRES) = 0.10 TOTAL RONOFF(CFS ) = 0 . 36 

******************************** ***************** ***************~*********** 



FLOW PROCESS FROM NODE 27()1, 00 TO NODE 2702.00 IS CODE; 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU S~~ (EXISTING ELEMENT)<<<<< 

CHANNEL LENGTH THRU SUBAREA 1: FEET) ; 13 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPB = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FAcfOR = 0.030 ~@~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA (CPS) = 0 . 3 6 
FLOW VELOCITY~FEET/SEC.) ; 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) = 2.53 Tc(MIN.) = 6.86 
LONGEST FLOWP~~H FROM NODE 2700.00 TO NODE 2702.00 200.00 FEET. 

l 

***************···~***********' *********************************************~ 

FLOW PROCESS FROM NODE 27CI2 . 00 TO NODE 2703.00 tS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<< << 

100 YEAR RAIN.FALL INTENSITY(INCB/HOUR) = 4.083 
STREETS & ROADS (DITCHES) Ru~OFF COEFFICIENT z .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF COEFFICIENT= 0.7100 
SUBAREA AREA(ACRES) 14.80 SUBAREA RUNOFF(CFS) 42.90 
TOTAL AREA(ACRES) 14.90 TOTAL RUNOFF(CFS) = 43.19 
TC (MIN. ) = 6•. 86 

**************************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0 00 IS CODE = 13 

>>>>>CLEAR THE-MAIN-STREAM MEMORY<<<<< 
================F==============~~=======:===========e==~=~=====~=========== 

FLOW PROCESS FROM NODE 2800.00 TO NODE 2801.00 IS CODE = 21 

>>>>>RATIONAL ¥STHOD INITIAL SUBAREA ANALYSIS<< <<< 
==========:•a===~=========~==============~==~=================-~====:====== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FBET) = 70.00 
UPSTREAM ELEVATION(FEET) = 128.00 
DOWNSTREAM ELEVATION(FEET) = 26.22 
ELEVATION DIFFERENCE(FEET) = 101.78 
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.726 
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 5 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) 0.36 
TOTAL AREA(ACR~S) = 0 .10 TOTAL RUNOFF(CFS) = 0.36 

·~****~*****************************~*~******~*************************~~~~~ 

FLOW PROCESS FROM NODE 280'1.00 TO NODE 2802.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL C~~L FLOW<<<<< 



>>>>>TRAVELTIME THRU SUB~. (EXISTING ELEMENT} <<<<< 

CHANNEL LENGTH THRU SUBAREA(FBET) = 1030.00 
REPRESENTATIVE CHANNEL SLOPE: = 0. 0250 
CHANNEL BASE(FEET) = 10.00 11 Z" FACTOR= 50.000 
MANNING'S FACTOR = 0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( CFS) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.} = 0.86 FLOW pEPTH(FEET} = 0.04 
TRAVEL TIME(MIN.} = 20.05 Tc(MIN.) = 22.78 
LONGEST FLOWPATH FROM NODE 2800.00 TO NODE 2802.00 1100.00 FEET . 

*******************************************~******************************** 
FLOW PROCESS FROM NODE 2802.00 TO NODE 2803.00 IS CODE= 81 

i -------------------------------- ---------------------------------------- ----
>>>>>ADDITION OF SUBAREA TO MAINLINE P~ FLOW<< <<< 

===-~~====•====================================================:=====:=:==:= 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.883 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS "D " 
S.C.S. CURVE NUMBER 
AREA-AVERAGE RUNOFF 
SUBAREA AREA (ACRES} 
TOTAL AREA(ACRES) 
TC(MIN.) = 22.78 

(AMC II) 93 
COEFFICIENT= 0.7100 

81. 2 0 SUBAREA RUNOFF (CPS) 
81.30 TOTAL RUNOFF(CFS} ~ 

108.53 
108.67 

***************************************x***>******************************** 
FLOW PROCESS FROM NODE 0. 00 TO NODE ' 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 

* *****•********************************************************************* 
FLOW PROCESS FROM NODE 2900.00 TO NODE i 2901.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
============:====~:=e==========~====:======;================================ 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTREAM ELEVATION(FEET) = 118.00 
DOWNSTREAM ELEVATION(FEET) = 116.20 
ELEVATION DIFFERENCE(FEET) = 1.80 

70.00 . 

SUBAREA OVERLAND TIME OF FL01W (MIN.) = 4. 287 
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 5. 006 

NOTE: RAINFALL INTENSITY IS .BASED ON Tc =·5-MINUTE. 
SUBAREA RUNOFF (CFS) 0 . 36 
TOTAL AREA(ACRES) -= 0.10 TOTAL RUNOFF(CFS} = 0.36 

**********•*******************~************************************ ********* 

FLOW PROCESS FROM NODE 2901.00 TO NODE 2902.00 IS CODE-= 51 
------------------------- ----- --------------~--------------------------------

>>>>>COMPUTE TRAPEZOIDAL C~~L FLOW<<<<< 
>>>>>TRAVELTIME TBRU SUB~~ (EXISTING ELEMENT)<<<<< 

CHANNEL LENGTH THRU SUBAREA (FEET) = 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 

630.00 



CHANNEL BASE {FEET) = lO. OC) II z II FACTOR = so. 000 
MANNING'S FACTOR ::. 0. 030 fi1AXIMOM DEPTH (FEET) = 2. 00 
CHANNEL FLOW THRU SUBAREA (CPS) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC. ) = 0 . 86 FLOW DEPTH(FEET) c 0.04 
TRAVEL TIME{MIN.) = 12.26 Tc(MIN.) = 16.55 
LONGEST FLOWPATH FROM NODE 2900.00 TO NODE 2902.00 700.00 FRET. 

*****************************~'********************************************** 
FLOW PROCESS FROM NODE 29()2.00 TO NODE 2903.00 IS CODE= 81 

t 

----------------- ------- ------·------------- ---------------------------------' 
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

==============~=~=====:=======::========:====================:=====~==~====== 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.313 
STREETS & ROADS (DITCHES) RtmOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION lS 11 0 11 

S.C. S. CURVE NUMBER (AM.C II) = 93 
AREA-AVERAGE RUNOFF COEFFICTENT = 0.7100 
SUBAREA AREA (ACRES) 3 6 • El 0 
TOTAL AREA(ACRES) 36.510 
TC{MIN.) = 16.55 

SUBAREA RUNOFF(CFS) 
TOTAL RUNOFF(CFS) = 

60.44 
60.60 

******************************'***************************************~***** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM ~ffiMORY<<<<< 
:=============================:=======================:================~=~=== 

*****************************~********************************************** 
FLOW PROCESS FROM NODE 291.0. 00 TO NODE 2911.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 
===================~==========:========================================~===== 

STREETS & ROADS (DITCHES) RU~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTREAM ELEVATION(FEET) = 108 .00 
DOWNSTREAM ELEVATION(FEET) = 106.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 

100 YEAR RAINFALL rNTENSITY(INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF(CFS) 0.36 

70.00 

4.328 
5.006 

= 5-MINUTB. 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

FLOW PROCESS FROM NODE 2911.00 TO NODE 2912.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

====~==~====================~=:====:===========:=============~=~=~===:===== 

CHANNEL LENGTH THRU SUBAREA (FEET) = 230.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBARE.ll. ( CF S) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) = 0 . 86 FLOW DEPTH(FEET) = 0 . 04 



TRAVEL TIME(MIN.) = 4.48 
LONGEST FLOWPATH FROM NODE 

Tc(MIN.) = 8.80 
2910.00 TO NODE 2912 . 00 ,.. 300.00 FEET. 

******************************"***** * **************************************** 
FLOW PROCESS FROl<l NODE 29l.2. 00 TO NODE 2913.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEP~ FLOW<<<<< 
==================~==:;:======:==========~====~=~=======~============::==== 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3. 475 
STREETS & ROADS (DITCHES) RtmOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S . C.S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA (ACRES) 
TOTAL AREA(ACRES) 
TC (MIN . ) = 8 . 8 0 

COEFFICI:ENT = 0.7100 
12.8:0 SUBAREA RUNOFF (CFS) 
12. 9'0 TOTAL RUNOFF (CFS ) = 

31.58 
31.. 83 

***********************************************************~**************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN - STREAM ~rnMORY<<<<< 
====================:=========:==========:=====================~=~=========== 

************************************************************.**********~**** 
FLOW PROCESS FROM NODE 2100.00 TO NODE 2101.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL, SUBAREA ANALYSIS<<<<< 
==============~======~=========~======:==~==:;=========~~============:===== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) :: 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) ~ 70 . 00 
UPSTREAM ELEVATION(FEET) 160.00 
DOWNSTREAM ELEVATION{FEET) = 158.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4 .328 

100 YEAR RAINFALL INTENSITY (INCH/HOUR ) = 5 . 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
SUBAREA RUNOFF(CFS) 0.36 
TOTAL AREA {ACRES) = 0 . 1. 0 TOTAL RUNOFF ( CFS) = 0.36 

********************************** ****************************************** 
FLOW PROCESS FROM NODE 2101.00 TO NODE 2102.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

==~==================:=============~======:=======e==:====================== 

CHANNEL LENGTH THRU SUBAREA(FEET) = 2330.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 11 Z" FACTOR= 50.000 
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY{FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) = 45.35 Tc(MIN . ) = 49.68 
LONGEST FLOWPATH FROM NODE 2100.00 TO NODE 2102.00 2400.00 FEET 

****************~*********************************************************** 



FLOW PROCESS FROM NODE 21012.00 TO NODE 2103.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==============================:=~=====;==~==;================================ 

100 YEAR RAINFALL INTENSl'Ft'(INCH/HOUR) = 1..138 
STREETS & ROADS (DITCHES ) RU~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 

(AMC II) = 93 
COEFFICIENT= 0.7100 

S.C.S. CURVE ~mER 
ARl~A-AVERAGE RUNOFF 
S~AREA AREA (ACRES) 
TO'llAL AREA (ACRES ) 
TC{MIN.) = 49.68 

128.30 SUBAREA RUNOFF(CFS ) 
128.40 TOTAL RUNOFF(CFS) = 

103.70 
103.78 

•***.*********************************************************************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
========:==================~========~==========z=====================;====== 

****~*********************************************************************** 

FLOW PROCESS FROM NODE 2110 .00 TO NODE 2111.00 IS CODE = 21 

----~-----------------------------------------------------------------------
>>~>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

====~===========================================:========~========~=~===== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7~00 
SOI:L CLASSIFICATION IS "D'' 
S . 0. S , CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTREAM ELEVATION(FEET) = 143.00 
DOWNSTREAM ELEVATION(FEET) = 141.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBA.ttEA OVERLAND TIME OF FLO'W (MIN.) = 
10~ YEAR RAINFALL INTENSITY(INCH/HOUR) 

NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUB~A RUNOFF(CFS) 0.36 

70.00 

4.328 
5.006 

= 5-MINUTE. 

TOT~ AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

*****~***********************************************~********************** • 
FLOW PROCESS FROM NODE 2111.00 TO NODE 2112.00 IS CODE= 51 

>>>~>COMPUTE TRAPEZOIDAL C~NNEL FLOW<<<<< 
>>>~>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

=====:=========~========:=====·:===========:=======:============~========~~== 

~EL LENGTH THRU SUBAREA (]!'EET) = 1630.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50 .000 
MANNING'S FACTOR= 0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 
TRAVEL TIME(MIN .) = 31.73 Tc(MIN.) = 36.06 
LONGEST FLOWPATH FROM NODE 2110.00 TO NODE 2112.00 

0 . 04 

1700.00 FEET. 

******************************'k********************************************* 
FLOW PROCESS FROM NODE 211:2.00 TO NODE 2113.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO l"'AINLINE PEAK FLOW<<<<< 



100 YEAR RAINFALL INTENSITY (JNCH/HOUR ) = 1. 400 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D'' 
S • C. S • CURVE NUMBER (AMC II) 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA (ACRES) 
TOTAL AREA (ACRES) 
TC(MIN.) = 36.06 

COEFFICIENT = 0.7100 
275.50 SUBAREA RUNOFF(CFS) 
275.60 TOTAL RUNOFF(CFS) = 

273.81 
273.91 

**************************************************************************** < 

FLOW PROCESS FROM NODE 0~00 TO NODE 0.00 IS CODE = 13 

-------------------------------~--------------------------------------------
>>>>>CLEAR THE MAIN-STREAM ME~ORY<<<<< 

=======:======~=====:==;;;;:;=~~==========~=:===========:====~=:=;=~======== 

FLOW PROCESS FROM NODE 212 0. 00 TO NODE 2121.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
3==========s=~===========~==:==~==========================================~= 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S. CURVE NUMBER (AMC II) "'! 93 
INITIAL SUBAREA FLOW-LENGTB(PBET) = 70.00 
UPSTREAM ELEVATION(PEET) = 113.00 
DOWNSTREAM ELEVATION(FEET) = 111.25 
ELEVATION DIFFERENCE(FEET) = 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 328 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 5. 006 
NOTE: RAINFALL INTENSITY IS B~.SED ON Tc = 5-MINUTE. 
SUBAREA RUNOPF(CFS) 0.36 
TOTAL AREA (ACRES) = 0.10. TOTAL RUNOFF (CFS) = 

• 
0.36 

******************************•k********************************************* 
FLOW PROCESS FROM NODE 212.1.,00 TO NODE 2122.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CRru~ FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA Q8XISTING ELEMENT}<<<<< 

==========~=====~=;:=========;:======:===============~======================~ 

CHANNEL LENGTH THRU SUBAREA (l?E.,ET) = 4 3 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPE d 0.0250 
CHANNEL BASE (FEET) = 10. 00 . "Z" FACTOR -= 50. 000 
MANNING'S FACTOR= 0.030 ~\XIMUM DEPTH (FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CFS). = 0.36 
PLOW VELOCITY(FEET/SEC.) = 0-86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) = 8.37 Tt (MIN .) = 12.70 
LONGEST FLOWPATH FROM NODE 2120.00 TO NODE 2122.00 500.00 FEET. 

PLOW PROCESS FROM NODE 2122.00 TO NODE 2123.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO ~WNLINE PEAK FLOW<<<<< 
============================================================================= 

1.00 YEAR RAINFALL INTENSITY t;INCH/HOUR) = 2. 744 
STREETS & ROADS (DITCHES) R~lOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C.S CURVE NUMBER (AMC II) = 93 



AREA-AVERAGE RUNOFF 
SUBAREA AREA (ACRES) 
TOTAL ~~(ACRES) ~ 

TC(MIN.) = 12.70 

COEFFICJ:ENT 
23. :;o 
23. t:;o 

:: 0. 7100 
SUBAREA RUNOFF ( CFS) 
TOTAL RUNOFF (CFS) = 

45.79 
45.98 

******************************'****************************************~***** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE~ 13 

------------------------------·--- -- -------------- -------------- ----- ---- ----1 

>>>>>CLEAR THE MAIN-STREAM ~ffiMORY<<<<< 
============:==========~:=========~===========:=~==:=~=====~=;;=;======~===== 

************************************************* *********~***************** 

FLOW PROCESS FROM NODE 2130.00 TO NODE 2131.00 IS COPE= 21 ____ _________________________ ________________ _____ ______ __ t _____________ ___ _ 

>>>>>P~TIONAL METHOD INITIAl, SUBAREA ANALYSIS<<<<< 
==============================:============================================== 

STREETS & ROADS (DITCHES) R~~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70 . 00 
UPSTREAM ELEVATION(FEET) = 115.00 
DOWNSTREAM ELEVATION (FEET) =: 113.25 
ELEVATION DIFFERENCE(FEET) = : 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4. 328 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 5. 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5 -MINUTE. 
SUBAREA RUNOFF(CFS) 0.36 
TOTAL AREA(ACRES) :: 0 . 10 TOTAL RUNOFF(CFS) = 0.36 

*******************•******************************************************** 
FLOW PROCESS FROM NODE 2131.00 TO NODE 2132.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL CHARNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA. (EXISTING ELEMENT)<<<<< 

================~=========~===============================,===~============= 

CHANNEL LENGTH THRU SUBAREA (FEET) = 53 0. 00 
REPRESENTATIVE CHANNEL SLOPE: = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR= 50.000 
MANNING'S FACTOR= 0.030 M~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA(CF'S) = 0. 36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = '0 . 04 
TRAVEL TIME(MIN.) = 10.32 Tc(MIN.) = 14 . 64 
LONGEST FLOWPATH FROM NODE 2130.00 TO NODE 2132.00 600.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 2132.00 TO NODE 2133.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2. 503 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = .7100 
SOIL CLASSIFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II) = 
AREA-AVERAGE RUNOFF COEFFICIENT 
SUBAREA AREA(ACRES) 61.40 
TOTAL AREA(ACRES) 61.50 
TC(MIN .) = 14.64 

93 
= 0 . 7100 
SUBAREA RUNOFF(CFS ) 
TOTAL RUNOFF(CFS ) = 

109.12 
109.30 



*****************************'****** ***************************************** 
PLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 

>>>>>CLEAR THE MAIN-STREAM !'!EMORY<<<<< 

===========================;==========================~========:============= 

*** ***************•**********.*********************************************** 
FLOW PROCESS FROM NODE 214,0. 00 TO NODE 2141.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAJL SUBAREA ANALYSIS<<<< < 

===~==================~======:===========================~====~============== 

STREBTS & ROADS (DITCHES) RUNOFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D 11 

S.C. S. CURVE NUMBER (~..MC II.) = 93 
INITIAL SUBAREA FLOW-LENGTH{FEET) = 

UPSTREAM ELEVATION (FEET} = 125.00 
DOWNSTREAM ELEVATION (FEET) '= 123.25 
ELEVATION DIFFERENCE (FEET) '= 1. 75 
SUBAREA OVERLAND TIME OF FLOW (MIN . ) = 

1.00 YEAR RAINFALL INTENSITY {INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF {CPS) D. 36 

70.00 

4.328 
5.006 

= 5-MINUTE. 

TOTAL AREA (ACRES) = 0 .. 10 TOTAL RUNOFF(CFS) = 0.36 

****************************************************************~*********** 

FLOW PROCESS FROM NODE 2l•H.OO TO NODE 2142.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL Clli~EL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~~ (EXISTlNG ELEMENT)<<<<< 

=:==:=====================~==============;===========~======~=~====:======== 

CHANNEL LENGTH THRU SUBAREA(FEET) = 930 , 00 
REPRESENTATIVE CHANNEL SLOPE= 0.0250 
CHANNEL BASE (FEET) = 10.00 ''Z" FACTOR = 50.000 
MANNING'S FACTOR == 0. 03 0 l>iAXIMUM DEPTH (FEET) =- 2. 0 0 
CHANNEL FLOW THRU SUBAREA ( CJFS) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME {MIN.) = 18.10 Tc (MIN.) = 22.43 
LONGEST FLOWPATH FROM NODE 2140.00 TO NODE 2142.00 1000.00 FEET. 

***************************~*'k********************************************** 
FLOW PROCESS FROM NODE 2142.00 TO NODE 2143.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO ~~INE PEAK FLOW<< <<< 

=====;========:==============:==============================================~ 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1 . 901 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = . 7100 
SOIL CLASSIFICATION IS "D'' 
S.C. S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF COEFFIC:rENT = 0. 7100 
SUBAREA ARE.ZI.(ACRES) 48.30 SUBAREA RUNOFF(CFS) 65.20 
TOT~.L AREA(ACRES) 48 AO TOTAL RUNOFF (CPS) = 65.33 
TC(MIN.} = 22.43 

··~·*************************'~******************************* *************** 
FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE = 13 



FLOW PROCESS FROM NODE 21150.00 TO NODE 2161.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITDU ... SUBAREA ANALYSIS<<<<< 
=====~========================================================:=e========:=== 

STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT = . 7100 
SOIL CLASSIFICATION IS "D 1' 

S.C. S. CURVE NUMBER (AMC II)t = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 70.00 

I 
UPSTREAM ELEVATION(FEET) = 160.00 
DOWNSTREAM ELEVATION(FEET) = 158.25 
ELEVATION DIFFERENCE (FEET) === 1. 7 5 
SUBAREA OVERLAND TJ:ME OF FLOW (MIN.) .: 4. 328 

100 YEAR RAINFALL INTBNSITY(INCH/HOUR) 5. 006 
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5 -MINUTE. 
SUBAREA RUNOFF(CFS' 0.36 
TOTAL AREA (ACRES) = 0. JLO TOTAL RUNOFF (CFS) = 0.36 

*****************************''********************************************** 
FLOW PROCESS FROM NODE 21Ej1.. 00 TO NODE 21.62.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUB~l (EXISTING ELEMENT)<<<<< 

===============-====•==tt:=====~====================~===========-====~======: 

CHANNEL LENGTH TRRO SUBAR~.(FEET) = 2330 .00 
REPRESENTATIVE CHANNEL SLOPE! = 0. 0250 
CHANNEL BASE(FEET) := lO.OCI "Z" FACTOR= 50.000 
MANNING'S FACTOR =•0.030 ~~IMUM DEPTH(FEET) = 2.00 
CHANNEL FLOW THRU SUBAREA ( CE'S) = 0 . 3 6 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME(MIN.) : 45.35 Tc(MIN.) = 49.68 
LONGEST FLOWPATH FROM NODE 2160.00 TO NODE 2162.00 2400.00 FEET. 

********************•******************************************************* 
FLOW PROCESS FROM NODE 2162.00 TO NODE 2163.00 IS CODE z 81 

------ --- -----------~-------------------------------------------------------. 
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

1.00 YEAR RAINFALL ,INTENSITY (INCH/HOUR) == 1. B8 
STREETS & ROADS (DiTCHES) RUNOFF COEFFICIENT ~ .7100 
SOIL CLASSIFICATIO~ IS "D" 
S.C.S. CURVE NUMBER (AMC II) ~ 93 
AREA-AVERAGE RUNOFF COEFFICIENT = 0.71.00 
SUBAREA AREA (ACRES) 121.60 SUBAREA RUNOFF (CFS) 98.28 
TOTAL AREA(ACRES) 121.70 TOTAL RUNOFF(CFS) = 98.36 
TC(MIN.) = 49.68 

·~·~·~**********************~*********************************************** 

FLOW PROCESS FROM NODE 0.00 TO NODE 0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM MEMORY<<<<< 
========;==============================================================:==== 

I 

*******~******************************************.************************* 

FLOW PROCESS FROM NODE 217 0 . 00 TO NODE 2171.00 IS CODE z 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
=========::e===~=======~==================================================== 



STREETS & ROADS (DITCHES) RtmOFP COEFFICIENT 
SOIL CLASSIFICATION IS "D" 

.7100 

S.C.S. CURVE NUMBER (AMC II) = 93 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
UPSTF~ ELEVATION(FEET} = 175.00 
DOWNSTREAM ELEVATION (FEET) =' 173.25 
ELEVATION DIFFERENCE (FEET) =: 1. 75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BP.SED ON Tc 
SUBAREA RUNOFF(CFS) = ~.36 

70.00 

4.32~ 
5.006 

= 5-MINUTE. 

TOTAL AREA (ACRES) "" 0 .1 0 TOTAL RUNOPF(CFS) : 0.36 

***********************************************~***************************• 
FLOW PROCESS FROM NODE 2171.00 TO NODE 2172.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL ~~ FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA. (EXISTING ELEMENT)<<<<< 

CHANNEL LBNGTB THRO SOBAREA(PEET) = 2930.00 
REPRESENTATIVE CHANNEL SLOPE = 0.0250 
CHANNEL BASE(FEET) = 10.00 "Z'' FACTOR= 50.000 
MANNING'S FACTOR= 0.030 MAXIMUM DEPTH(FEET} = 2.00 
CHANNEL PLOW THRU SUBAREA(CFS) = 0.36 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTR(FEET) u 0.04 
TRAVEL TIME(MIN.) = 57.03 Tc(MIN.) = 61.36 
LONGEST FLOWPATH FROM NODE 2170.00 TO NODE ' 2172.00 3000.00 PEET. 

***************************************************************************~ 
FLOW PROCESS FROM NODE 2172.00 TO NODE 2173.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLO~<<<<< 
===~==================================z=======~z==========~================= 

100 YEAR RAINFALL INTENSITY (INCH/FlOUR) = 0. 993 
STREETS & ROADS (DITCHES) RUNOFF COEFFICIENT, .7100 
SOIL CLASSIFICATION IS 11 0 11 

S.C. S. CURVE NUMBER (AMC II) = 93 
AREA-AVERAGE RUNOFF 
SUBAREA AREA (ACRES) 
TOTAL AREA (ACRES) 
TC(MIN.) = 61.36 

COEFFICIENT 
60.20 
60.30 

= 0.7100 
SUBAREA RUNOFF (CFS) 
TOTAL RUNOFF(SFS) 

42.46 
42.53 

***************************************************************~***********• 

FLOW PROCESS FROM NODE 0.00 TO NODE .0.00 IS CODE= 13 

>>>>>CLEAR THE MAIN-STREAM ~SMORY<<<<< 
==============================:========================~========:===========: 

FLOW PROCESS FROM NODE 9990.00 TO NODE 999-1.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<~<<< 

====~======;=============================z================================== 

STREETS & ROADS (DITCHES) RID~OPF COEFFICIENT= .7100 
SOIL CLASSlFICATION IS "D" 
S.C. S. CURVE NUMBER (AMC II ) ~ - 93 
INITIAL SUBAREA FLOW-LENGTH(I?EET) = 7 0.00 



UPSTREAM BLEVATION(FEET) = 1300.00 
DOWNSTREAM ELEVATION(FEET) 1298.25 
ELEVATION DIFFBRENCE(PEET) 1.75 
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) 
NOTE: RAINFALL INTENSITY IS BASED ON Tc 
SUBAREA RUNOFF ( CFS) 0 . 3 6 

4.328 
5.006 

= 5 - MINUTE. 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.36 

******************~******************************* ************************t* 

FLOW PROCESS FROM NODE 9991.00 TO NODE 9992.00 IS CODE= 51 

>>>>>COMPUTE TRAPEZOIDAL ca~~ FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

=~~=======:========&~==~===================================================: 

CHANNEL LENGTH THRU SUBAREA (FEET) = 9 9 3 0 . 0 0 
REPRESENTATIVE CHANNEL SLOPE = 0.0300 
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 50.000 
MANNING'S FACTOR= 0.030 ~~MUM DEPTH(FEET) = 2.00 
CHANNEL FL0\'1 THRU SUBAREA ( CFS) = 0 • 3 6 
FLOW VELOCITY(FEET/SEC.) = 0.86 FLOW DEPTH(FEET) = 0.04 
TRAVEL TIME (MIN.) = 193. 29 Tc (MIN.) ,. 19? . 62 
LONGEST FLOWPATH FROM NODE 9990.00 TO NODE 9992.00 10000.00 FEET. 

****************************** '********************************************** 
FLOW PROCESS FROM NODE 999:2.00 TO NODE 9993.00 IS CODE = 81 

------------------------------·------ --------- ----------- ---------- --------~ -
>>>>>ADDITION OF SUBAREA TO I~INLINE PEAK FLOW<<<<< 

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 0. 467 
STREETS & ROADS (DITCHES) Rffi~OFF COEFFICIENT= .7100 
SOIL CLASSIFICATION IS "D" 
S . C. S. CURVE NUMBER (AMC II) = 
AREA-AVERAGE RUNOFF COEFFICTI~ 
SUBAREA AREA(ACRES) 774.70 
TOTAL ARBA(ACRES) = 774.80 
TC(MIN.) = 197.62 

93 
= 0.7100 
SUBAREA RUNOFF (CPS) 
TOTAL RUNOFF(CFS) = 

256.98 
257.02 

=•============================:=====z================:=====================~= 

END OF STUDY SUMMARY : 
TOTAL AREA(ACRES) 
PEAK PLOW RATE(CFS) 

774.80 TC(MIN .) = 
2S7.02 

END OF RATIONAL METHOD ANALYSIS 

197.62 



Appendix B_____________________________________________________________

HEC-1 Model
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6 lD 
7 ID I<IHL.&Y·RD!UI Alltl ASSQCLATES, INC. 
8 rn 100 YIOAR, 1; HOUR SITORI!I 5VEIIT 
9 Ill 1'11..11• IN"S'IOOWDD SD-IIO.TXT (IUT l'lOOWDB·OlS 

10 lJ) LSH B 31-~11. HOOIFIKD 7·27-99 BY S LM 
H ID 
12 IT 2 )00 

• 13 10 0 

• 14 tur Al ~UHOPI' IIY!lROOR.A.P!! 
15 Bl\ 0.075 
16 PB J. 95 

'17 1.'1 0. 002C o ooz• O.OOlt 0.0024 0. 0024 0 . OOJ4 0 0024 O.OO:It 0.0024 O.OOH 
18 PI O.OOH O.OOl4 O.OOH 0.002~ 0.0024 0.00)1 0.0031 0.0031 0.0031 O.OOll 
l9 PI 0.0031 0 0031 0.0031 o.oou 0 0031 o. 00)1 o.oon 0 0031 0.0031 0. 0031 
lO PJ 0.0037 0 .0037 0.0037 0.0037 0.0037 0.003~ 0. 0037 0.0037 0 0037 0.0037 

: 11 I' I 0. 0037 0 0031 0.0037 0 0037 0 0037 11.0047 0. 00t7 0.004"' 0.0053 o.oos. 
• ll 5"1 0.0051 D 0057 0.0057 0.0057 0. 0067 0.0067 0.00&1 0.0083 0.0083 0. 008l 
ll I' I 0.0150 0 0180 0.0~'70 a .ouo 0. 0440 O.OHO 0 . bl60 0 .0280 0 . 02l0 0.0220 

• 24 PI 0.0200 0 .ouo O.O.lGO O.OHD o.ouo 0 . 001) o.oou o.ooel 0 0017 0.001'1 
25 PI 0 . 0077 o .oon 0.0013 0 0013 0 00&7 a. oo67 0. 0067 0.0053 0.0053 O.OOH ,. I.' I 0.0048 0.0048 0.0041 0.0048 0. 0041 o.oou o oo.e o.oou 0 0041 0. 0048 
7'1 PI o. oo~ e 0.004! 0 . 0041 0.0048 o.oou 0.0038 0 0038 0.0031 0.0038 0 . 0038 

• 28 I' I 0. 0038 0. 00)1 0.0038 0 .DOll 0. 00)8 0.0031 0. OOJi 0. DOll o .oon 0 0031 
~~ Pl O.OOJ~ 0.0031 0. 0032 0.0032 0 OOH 0.00)2 0 0032 0-0012 0 OOJa 0.0012 
30 ~I O,OOJJ 0. 0032 O.OO)l 0. OO!J 0. OOll 0.0028 0 00l8 0.0028 0 oan 0.00'8 • n rJ 0. 0011 0 0028 0 '00l8 u .0028 0 OOlB 0.0028 0 0028 0. 0021 0 0028 O.OOlti 
H rr 0. 0025 0 002S 0. 002S 0 0025 0 0015 0.0025 0 00l5 0. 0025 0 0025 0.0025 
)) PI 0. 0025 0 0025 0.002' 0 002S 0 0025 G.Q02! 0 0025 0.0025 0 0025 O.OOlS 
.34 PI 0. 0024 o . oo:H 0. 0024 ~ OOH 0 oo~• 0.0024 0 . 0024 O.OOH 0 0024 0 UC.<C 
1! LS 11 • .:! 
lb Uti 0 1<0 

f J"l ltK A7 RUNOFF HYDROOIU\ PH 
)i BA O.OlJ 
n PB • • ,0 

• • (I LS le l 
141 Ul) 0 Oi2 

42 I( I( 01 III'IIOPP !!YDPOPGRAI'll 
•J BA 0.228 
H P8 l. 90 
45 LS BJ. ~ 
~~ VD 0 . ~62 

ME<e·l IIIPIIT r-AG£ .: 



~INI IC. •••••• • 1 • • • ••. • : • ••• •• • 3 •••••• o4, • . . . . s ... . .... 6 •. . ••. , 1 •• • •••• • • ••.• . ! .• , .... 10 

., 10\ CP·Ol COHB!IIE liYDROPG?.APUS PROI1 .Ill • A? , AlfP 01 .. HC 

49 a: CI'·AlS ROUTE FROM CP 01 
50 JU: uoo 0.009 0.20 TRAP 100 20 

51 D A5 iUIHOFP ll'lDROCi!AFH 
~1 u 0062 
Sl PI! ) . 00 
34 LS ol -9 
5S UD 0.061 

56 Qt CP·AlO R0171"E !'ROI1 liS 

~' 8J( lllO O.OOJ O.OlJ TRAP JS 

58 KK AlO RIDIOFI' HYDROCAA1'11 ~ 
59 ar. 0.082 
60 P& 2.90 
61 LS 80. s 
61 110 0-~4) 

6) IU( C:P·AlO COM51NE RYDROGRJII'lfs !'ROM .O.S l\Nil II l 0 
u HC • 
b~ XK CP-A I~ ROI.ITE: FROM Cll ~0 
66 R~ 1.120 0.011 0.017 TRAP 50 .:tO 

bl KK AlS Rlii'IOI'F' UYDROGAAJ>I! 
68 u 0.098 
69 PI! 2.80 
70 LS 89.9 
71 UD 0.087 

72 )():, CP-AlS OOHBitll! ll"fili!OCR.APUS PROM CP·Ol. •'""P · AlO~ AW Al5 .,, uc l 

74 IU( CP·A20 R0\1t'll FROM CP•IU5 
~~ RK HOO o. ooo 0.020 TRAP :oo u 

76 I'J( 05 i'IUloiOPF' 11\'llROGIV.PII l'ROII 05 
7? IIA 0 - 097 
71 1'8 l , H ,, LS 83 . 9 
eo UD o.OiO 

11 ltY. CP·A20 P0\1t'll FROII 0!. 
Bl JU: l~OO 0.006 o.ozo 1'1!.U 200 ,0 

11 10' 1.20 RUNOFF JIYD!lO(;RAPI! 

•• BA o.•s• 
~~ PI< < . 75 

8' LS 22.4 

~· UD o.uc 
HXC 1 INPI.IT PAGE 

~IN& lo ,. .... .... ..... 2 •• .. J ~ - ... \ • . 4 ••• . •. s .•. -·' ... . .. ... ., . ...•... 9 • • • . .. 10 

8ti kl; ~~ IHINOFF FROM A25 

at IIA Q.O)U 
90 1'8 l.iO 
91 LS 86.< 
9Z UD 0.076 

93 KK A2' RUNOI'I' 1!YDROG!l1J'Ii f ,. BA 0.021 
95 1'8 2.60 
96 LS 93.8 
~7 UD o.ou 

.n KK CP-A20 COMB IKE I!YDJ!OGRAPifS I'ROI1 CP·Al5 , o~ . Al~. ~:n . lUfl) 1120 

99 uc: 5 

100 n: CP·A2S ROUTE FROM CP·IIlO 
101 ~y noo 0.005 0 OJ TRAP ':0 ~ 

102 ~1 .. All P.Ul«<PP KYDROGRM'H PROM A~l 
103 8A o.OSl 
104 PB 2 . 60 
10~ LS 9l . < 
106 UD o.osa 

1 0~ JU. CP·k2~ ROUTE fROM All 
toe RK Sl! 0 . 005 0 ou Cl!!C 3.5 

IOq IU: CP~5 COitBIN£ IIYDROGFJ\l'IIS .FROM A23 CP-1.20 
11 0 KC 2 

Ul I(J: CP· klO ROUTg F~OM CP-A25 
ll'! RY 1100 Q 005 0 o:o Tl<Ar :o 

111 Itt. 015 RUNOFf H '!DROC!<APR 
lH 8~ a. ll-"' 
11~ P!l '2.60 
116 LS E1. ~ 
111 UD o .ne 

IH KK 010 RUNOFF HYDROGRIIPif 



119 a;, 0.~63 
120 PB 2. 70 
121 LS e~.!l 

U2 l1D 0.294 

123 10( CP·030 ROUTE l"R<»1 030 
H4 lUt 900 0.001 0.04:0 TRAP lOO JO 

ll!> 10( 030 Rut<Of'F RYDROORA!'R 
U6 81< rl ll~ 
127 PB 2 50 
na LS a: 9 
129 tro 0.2~6 

IU;:C-l Hll>IJT PACI!! 

' J.l!IE [[1 , •• .. 1 . .. . . . 1 .} ...... 4 . • •• !- • • - . .... .... .. ? . • . - . . . '·- ..s .. . .. 10 

130 )'U( CP-030 COMBINE RYDROORAPHS i'ROt1 oas oao Aim 03\t 
1)1 HC 3 

Dl ttl' CP-045 ROUTE PRt::IM OJ 0 
X 

133 !U< 600 O.D07 0 .03~ TRAP 70 

1:34 lU< OtS RUNOFF RYOROGRAPR 
i 

us 8A D.D79 
l36 P!! 'l.SO 
1..37 J.S 9..l.a 
1)6 1m 0. 13-

139 J(J( (';>-0 45 COMIHNE HYDROGI!AI'8 S PltOM 005, CP·Ol~ 
140 RC l 

14.1 JU( CP-0~0 ROOTS ~ON CP-045 
lU P..X 2100 0.007 0. 01 s 'rRAP 7U 

143 KY. 057 RID40PF !ffYDROGRAPR 
lH BA ~.527 

HS PB 2.45 
1H LS 93 . ~ 

!47 l1D 0.171 

H8 KJ( CP-050 
149 RK 5900 0 1)07 o.ns l'RAP 70 

150 JOt 050 RUNOFF IBYDROCRA;>~ 
151 a.r. D.HJ 
151 PB J 45 
lSl LS 9).8 
lSI! 00 1).115 

155 JO( CP-050 COMBII'IB HYDROGAAPBS Fl!Ot! CP O<S 05"1 oso 
156 HC 3 

157 J(J( CP-010 ROUTE ~~OM CP·OSO 
lSB lUI 1000 0 007 O.OIS 

!59 KK 010 RWIOFF IHYOROGRAPH 
160 !II. 0 081 
lGl PS :2.75 
162 LS 83 9 
16! UD 0.0~7 

164 KK CP•OlO COMBli'IE HYOROGRAI'HS PllOM OlD, CP 050 
165 RC 83,.9 

166 IUt CP· 036 ROUTE FROK CP·OlO 
167 lUI 2100 0.007 0.015 TRAP 70 

m:c-1 INPUT PAGE: 5 

1,rm; ro ... ... 1 ...... ... ... 3 ... ·- 4 .. .... 5 .. •• 6 . • . .• • • ? • •• -;. . ! •• ,. . ... .!l .. , , ... 10 

161 Kr. 036 RUH<lPii' II{Yl)ROORAPH 
169 BA 0.116 
170 PB 2.00 
17] LS H 8 
172 \Jl) 0.088 

171 KX 060 
174 8A D.H6 
175 pe 2 40 
116 LS 84.: 
.!?7 uo 0.086 

17! y_x CP· OlE P.OtrtE: ERl:olol Cl?-060 
n~ RK 500 0 007 O.Ol5 Ti!A~ 3~ 

180 Y.K CP- 0)6 COMBlNB HYDROGRAPHS f'ROM 060, 036, CP-010 
lSl HC 3 

l8l YJ< CP·'-30 ROUTE !'lROM CP· 036 
1!3 RK 1700 0.004 0.002 0.0~0 TRAP lO 

lH l'J{ AlO R.UN017F I'IYDROGRAPIJ 
185 !!A 0.070 
156 PB 2.50 
187 LS n .s 
188 UD o .oe.; 

16• Kit CP·'-30 COMB TN<: HYOROGP-'<~'HS FROM A.:OO, C!? 03E (.'p .. ,\_~5 



190 liC 

Hl 10( CP-All R017i"& I?RUM CP· Ill 0 
19~ RK 1000 0 002 0 040 'J'RAf 10 

191 KK 1\38 l!I.INOFF i!YDROOIU\PH 
194 BA o.on 
195 PO :1.6~ 
196 LS >J 8 
197 110 0 04] 

198 tr.K CP· All RllllOPP UTDI\OGRAPH 
199 RY uoo o.oos 0 . 02 TRAt 10 :;: 

200 I()( All 1\tnlOFP H'ft)P,("(l~Pil 

201 8A 0. 047 
lOZ PI 2 . 6 0 
103 l..s 93 . ! 
204 UP 0.063 

105 ~· CP - All COHBUII~ I!YD!<OCRAPI!S !'ROM CP• AlO, AlB , AH 
206 RC ) 

lU:C- 1 !NI'UT PAGl! ;; 

LIN!~ IP. ... ~ ... . ~ ----- l. ..• .... . . . s ... .. ~- -· I 10 7 , I II ··•·······' ··•· ··'u 
l07 YK CP· SlA ROt:lTE PROM CP·All 
208 ~f- 1600 0.002 0 . 040 TRAP 30 ;; 

209 ~K Blll 
::no r.H llASU~ 10 
2ll n.a. . 00&7 
212 PO l.O 
211 I$ 0 ~1 61 
214 UD . oo• 

ns ltY. 820 
21V 11)1 8ASIJN ~0 
217 BA .0055 
~lf LS 0 89 s~ 
219 liD . 001 

2l0 KY. CD ::oMBINE: B 10 ' 810 
221 ~~~ 2 

an ~K C2 ROUTS CIW!WEL NVI<DER l 
2lJ ux 150 . U20 . 0~ 100 
;!-4 Rl': 640 . oos 035 TRAP :;o 

24:. r::r: 830 
22!. IQC BASI:!< 30 
227 BA . cos<~ 
~n LS 0 u 4J 
::9 UIJ . oos 

:no k1: OJ CDMlHNt;: 920 1XTT '- 8 10 
lll HC 2 

23::1 Kit CJ llotrrB CIU\Nirt:L Nl.JMBEF J 
233 Pl: uon .oos . 015 TRAP 30 ~ 

::34 KY. 840 
1l5 ~p l 
236 YJo1 BASIN 40 
237 SA 094~ 

2J8 LS 0 9! ~0 
239 lJ1) 024 

HO KX j;043 RO\Tl'li B40 TilltOUGH lUll t STORH CRAIN 
241 UJI: 1050 . 020 . oe 100 
242 IO:K BOO , 015 . ol= &:IPC s 5 

243 Kl BSO 
2H KP 
245 1'3'0 a.\SlN so .. , 8A , Q?Il 

H7 LS 0 90 •o 
24! liD .. 019 

HiC • l 1t1P1rr l'AG£ .. 
Lfili: lP ••• • 1 , ... L l -... . s. .... b •••••• " -~ . . .. 9 . ·~ 

~49 rr. t'~~ C.'OMD INE ll4 o ' sso • eJo 
~50 HC ' 
2Sl Kr CP4 
:.5'"2 BA Oll 
Z5J l)f 250 . OH . Oii !0•1 
254 Rl: ll:O , 015 01! C!P.C 6 YES 

255 KP CCP4 
25£ P".H COtfill!l£ liT COliC . PT . • 
257 HC l 

•sa n c.p~ 

259 y.., Rotrrl! TO CON•:. 1'7 . 
260 BA 040 
261 u~ 650 . 011 OE 100 
26~ Rt: ll~O .015 . 015 Cl~C ¥£,; 



.. 

l66 
161 
lU 
lU 
270 

379 
280 
lBl 

217 
268 
lt9 

291 
294 
l95 

::99 
lOO 
)0 1 
lOl 
103 

30 ~ 

lO~ 
306 

lO? 
308 
JOY 
)10 
Jll 

JH 
lll 
lH 
ll~ 
~a 

)11 
Jll 
119 
llO 
Ul 

l27 
J2! 

Ll~ 

CCP) 
COHBUIE 1.:: CXJWC PT. l 

~ 

U IOCl 
lC)I K£XICO e,.,;;n; 
!lA .0)16 
1..$ 0 .!10 60 
UD • 007 

1:1 KXl 
KM M.EJUCO SA!HH 
61. , 0781 
LS 0 U SO 
UD . 019 

l'tttl 
COMBINE Ml!lllCO ~ BOROSH AA£A 

l 

U MXJ:Zl 
ICM ROlTI'E TO CPlA 
RJ< .;oo o1s .ol!o 

fo!X l 
80111>1111\ COilP. l OOR 

OllS 
D 

.005 

C:PJA 

Bfi 30 

C:IP.C: 

10\ 
10< 
HC 

COMB 11/B A'r CONC . PT 3A 

HEC:•l INPUT 

rn •.•...• 1 . :l ....... 3 ..... 4 !. • 0 • ... .. ...... • 7 ... ' 0 ••• • •• ....... 9 •••••• 10 

u 
J(M 

HC 

Y.lC. 
10! 
Rlt 

Y.X 
lC)I 

HC 

ICK 
J(M 

BA 

'" l!K 

KJ< 
KM 

ar. 
UK 
Rl' 

KY 
J(M 

8.A 
ur. 
H: 

,,t' 
IIC 

RCPJ 
RClO'l'R TO C'DIIC:. PT. lA 

750 .OlS . 015 

CCPl 
C'OtUHm:: A'f COliC , PT. 3 

RCPl 
ROUTE TO ~:'ONC . PT , ~ 

•oo .ots o1s 

RPl 
RVt:OFF 1'0 COliC. PT. l 

M7J 
sso .ou .08 lOD 

1.200 . OlS .015 

CCP:> 
COMBUI!lAT CONC. PT • • 

4! 

SVRW 
Sl BMPR£ VIVA R1l IIATBSHBD 

0646 
450 . o:LS 06 100 

)000 OlS .()15 

&8 
IIATI!:SHED RAST OP PRE\IIOJ1S 

.0102 
lSO 010 .01 100 
100 015 .015 

l<B 
WATERSI!ED wesT OF PREVIOUS 

.~l.SI 

4 00 010 .OP 100 
lCO .0!5 .DlS 

WSVII 
WEFT S!EMPJ>.£ VfVlto JW , 

.0108 
350 o~: .oa 10(1 
600 .OlS .01= 

CJRC: 

CIIIC 

C iP.C 

CIRC 

DET. BASIN 

Cll\C 

DI!T llASUI 

CUIC 

CliiC 

!IEC• l 11'1'\l'!' 

.... 4 ....... s 

JtY S I ~Uiiui'F H'tDROGAAPH 
BA 0 , 516 
PB 2. 70 
l..S 9].£ 

ur D,HJ 

5 

s 

4 

: 

.6. . . ··'· 

J<Y. C:P•51 <;ClMEIN!! !!YDROCl'.APHS Pl\CIM lllO , CPl r.tlD Sl 
HC l 

... 8 ~ 10 

PAG£ 8 



336 Kl'. CP·SlA CC!MIIUIE BYDROGilAP!lS FROM CP •Sl, CP·All 
317 HC l 

3)1 I<K CP-SlO !WITTE fliOM CP SlJ\ 
ll!l RK llOO o.oo. 0.004 TRAP 30 Q 

~40 Jf.JI: AEO RUNOPP H'lDI!.OGEAPH 
3Cl B)>. O.OH 
'Hl *II 2 . 30 
JH LS ,) , & 
JH uo O. OJ9 

)4~ "' CP·ASO ROIIl'E ,ROI'I 1\tO 
J4G R.l( 3000 Q .005 O.OlJ ClRC : 

I 
347 Kit ~55 RUNOPF HYI>ROGAAPII 
348 BA 0.482 
34) PB l . JS , 
HO LS 

0 .1AO i 
91.7 

lSI TID 

35l F.ll CP·ASO ' ROUTI'l PROM 055 
lSJ RX .J900 0.004 O.Oll i'1UlP 15 

l54 KK ASO I RUNOFf HYOROG!IAPR 
355 IIA 0.150 
l!>t Pl.l l JS 
)57 LS 93 . 8 
JSR uo 0.111 

H~l Klt CP·MiO COMBINE ltYDRDCRliPHS PJU)M A6 0. oss. AND ASO 
360 nc ) 

361 10t ASO 
3G2 OT ASO 
}(>j or 0 1)15 1000 
364 llQ 0 0.01 315 

j'~ Kl\ A42 •RUNOI'P HYDROCRAPII 
lU BA 0 . 032 
]57 PB 2.4 0 ; 
361 L5 9) . 6 
36' Vt> o, o•• 

H&C·l Itli'IJT 2AOB 10 

t.INI m • .. . . 1.' ~ ..• • : .. - 3_ - .. .. .... . s .... 6 ....... ? ..... .e .. .. 9 . . o lV 

~70 n: CP·ASO COMB I Ill! l!YIIROClRJU'HS PROM ASO lUID 11.42 
371 RC • 
372 n: CP• A4S ROIITE PPOM CP ·AS 0 
37) Rl' )000 o . allz 0 040 TRAl· •a 
374 P'Y A40 RIJiiOP!' RYDROGI'AI'H 
)7!:, ll1o 0 O.l~ 
l1' Pl! 2.oo 
171 r..q n.a 
J?l lJI) V.057 

17'' 101 CP·A45 ROUTE FROM M o 
!80 RK ;1380 O.OOE> 0.040 TRA1' 4~ 

381 KK AJ5 RUNOPF BYDROOP..l\Pll 
)8~ 8J\ o.OE>S 
)8] PB ~-SO 
1114 I·S ~J a 
Je~ Ill) 0.076 

J6o 101 Cl>·A45 .R0\1T& f'ROI< AJS 
18' RK 2000 0.001 0 0'10 Tli..AP 

381 ttY. A45 ~UllOf'F IIYPROOAAPN 
lU I! A 0.121 
390 PB 2.45 . 
39\ L5 ~4 . 0 
l92 UD 0.112 

Ul JOt CP·A4S COM!Il~E IIYDPOGI'..APRS FRQI'I CP-ASO, A~O ANt> -'145 
J9~ HC 4 

U5 YY. MS 
)9ti I7T A45 
397 01 0 •o 1000 
l 98 [I() Q 0 . t'l 940 

lll9 II:Y CT·SIO ROUTe FROM CF· A45 
400 f!l' 2900 O.OO.l 0.040 TFJ.P -:~ (I a 

401 H . 510 IIUllOFi' Fl!OI4 I!YDROGIU<Fil 
402 BA o.:n 
403 r·a J.Stl . 
404 I.S -: 94.4 
tOS un o. :Js 

~,, 1<1: CF · ~lO '='OMBHJE IIYDROGAAI'HS f"I!OM >l·DeT, Cl·A45 , liND 610 
~C? llt' .l 

RSC-1 IIIPIJT j>ACS 11 

Lll~£ w .. l . . l . . ) .. s. .. & .. .. '/ , . • e ... . :J .... H 



tOO KX CP 830 ROUTE FHOM CP·SlO 
409 RD ::too o.oo• 0.040 TP-AP 511 II II 

uo Y.l( A65 RlmOFP II~"DROGRIIPH !'a OM At! 
411 a:. 0.055 
412 P8 1 )0 
Hl l.S ~).1$ 

4H lTD 0 . 037 

U5 KK CI'-52S ROUTE FRilM A65 
H& RK J910 n.otn 0. 0~0 Tl!.Al> ~Oil :lO 

H7 l(i\ !ilS RUNOl'F llYOROGRAPI! 
'\18 BA 0 . 082 
4!.9 Pll 1. 30 
420 r.s 83.~ 

tn Ull 0.202 

42! JIJI. CP-lr.IS COMB!NE HYDROGRAPKS PROM ~65 .AND SiS 
413 BC 1 

4H 10\ CP·S20 ROliTE FltoM CP· Sl5 
415 Ill< H60 0 . 0()4 0.020 'l'RJ\P 1~ :t . 
U6 lU< S20 RVNoPF tfYDROGRI\.PH 
411 llA o . n6 
426 Pll .l 3~ 
419 LS 83.9 
no t1D 0 . l76 

01 lOl CP·S20 ~'OMBlNE JfYIJROOAAPHS FROM e5'·S2S, AriD S2o 
412 HC 2 

H3 KK CP 830 ROUTE fH<lM CP · S20 
tH RK .lSDO 0 004 0 .0<0 TRA1' lS 

-4JS KK sts R\JNOPF !!YDROGRAPII 
4JG 81\ a .118 
H~ p~ 2 •o 
.)8 LS 93 . 8 
4J' UD 0.063 

HO Y.Jt CP·830 ROUTE FllOM Sl5 
441 RJI. 2800 0 oo; 0.040 TRI\P E 

44'l JO{ BlQ RUNOPP !r£01.\0G!!Al'Jl 
4<) liA G .04~ 
444 P8 2 30 
«5 LS 93 . 8 .. , UD 05::1 

R~·l WPirT PAGP. ll 

;.INE lll . al a • .. . l. 3 -- s .. 6 •• ':! •• •• •• • ~ ...... •• :J • • ..- ...... 10 

4-47 ICI< CP•!i25 ROU'i'il Flllw. !12 0 
448 Rlt lJ<lO 0.002 0. 020 'l'li.AP ~ 

i: 

H9 10( 1!2S R\INOFI' HYDROGRAP~ 
450 BA 0 . 117 
Hl_ PB 2 :;u 
452 LS 93. u 
453 vo 0 . 070 

4$( KK CP-B2S COMlllNE HYDROGRIIPHS FR<lM 8~0 AND 825 
455 IJC • 
456 KX CP·B2S ROtlTS FltOM CP-825 

'1 457 Jl.lt noo o .COl 0.040 TRAP 15 

458 XX 815 RUNOFF HYDROGRJ\PH 

•s' BA O.OH 
4/;0 PB 2.!!0 
461 LS 94 5 
462 VD 0 . 07S 

~63 KK CP· IUO 
464. !U< 1000 lLOll lJ U4Q TRAl1 lS '! 

i65 1(1< 830 ~VNOPP HYPROGRIIPH 
46& SA 0 . 22~ 

467 PB 2 45 
468 I..S 84.8 

·~~ on o 4o5 

470 Kf( CP·B30 C'OMEltre ~YDROGRAPIJS FROM CP· 51 Do n -s.o S1.~ 0 CP· i!-:!S . E!~ AH'D S~t' 

4"1 KO 1 
47l ac 

47l KE O!l · 0'0 tlF.'TRNTt<uJ BJ;SJN /loT BORDE~ 
474 RS I STOR 
475 SV ll 71 166 :!68 Jl9 
476 SE J 4 6 8 9 
477 so 20 150 )50 1000 2300 
(75 u 

SCJIEM11.1'1C DJAGWI OF' STREW-I ~IETWORK 
TN'PUT 

L.lNE l VI P,OU11NG .,, DlVER5;10N OF. l'IJNP I'WW 
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1. Introduction 

The Otay Mesa Community is quickly developing in the City of San Diego. This area consists of 
approximately 7,000 acres bounded by the City of Chula Vista and the Otay River Valley on the north, 
the International Border on the south, Interstate 805 on the west, and the County of San Diego on the 
east. The far northwest arm of the Mesa is fully developed and all other areas are envisioned for 
residential, industrial, and commercial development in the Otay Mesa Community Plan. 

The Mesa consists of flat terrain and shallow swales for drainage paths. Most of the Mesa slopes north 
to south resulting in runoff entering Mexico at several points. Increased development has caused 
concentrated flows in culverts under roads, redefined some of the historical drainage paths, and 
increased runoff into Mexico. For the most part, the existing drainage facilities have been constructed 
by private development causing non-continuous facilities and difficulty for subsequent developers to 
tie into the existing facilities. The Otay Mesa Creek is the only significant creek on the Mesa which 
lies in the East Watershed (see Appendix A for watersheds). The Drainage Study prepared for the 
Otay Mesa Community Plan Update proposes improvements to the Otay Mesa Creek with the La 
Media Channel and Border Detention Basin in the East Watershed to be constructed to convey flow 
and prevent downstream flooding. From the hydraulic analysis in the Drainage Study, Otay Mesa 
Creek crosses the border into Mexico just north of the Tijuana Airport and eventually to the Tijuana 
River. The West Perimeter Watershed and West Watershed also flow into the Tijuana River. The 
Tijuana River Watershed is a water quality impacted watershed; therefore, the water quality must be 
addressed for additional development. The Tijuana River is included in the 2002 Clean Water Act 
Section 303(d) List of Water Quality Limited Segments approved by the U.S. Environmental 
Protection Agency (EPA) and by the State Water Resources Control Board (SWRCB) on February 4, 
2003. 

The proposed detention basins in the West Perimeter Watershed and West Watershed will be 
constructed as part of development in the immediate vicinity of future projects. These detention 
basins are recommended to also function as treatment BMPs for runoff caused by new development. 
The La Media Channel and Border Detention Basin will be constructed before new development along 
the creek takes place (see Appendix A for locations). These BMPs target sediment, nutrients, trash, 
metals, oil & grease, and organics from existing and future development prior to crossing the border 
and into the Tijuana River. 

This document complies with the City of San Diego's Standard Urban Storm Water Mitigation Plan 
and Storm Water Standards Manual. 

2. Pollutants that May Affect Storm Water Quality 

Future use of the undeveloped land may consist of residential, industrial, and commercial projects. 
From Table 2 of the City of San Diego's Storm Water Standards Manual, the anticipated and potential 
pollutants can be identified based on project category. For a residential development, the anticipated 
pollutants of concern are sediments, nutrients, trash and debris, and pesticides. The potential 
pollutants of concern include oxygen demanding substances, oil & grease, and bacteria & viruses. The 
anticipated pollutants for commercial developments include trash & debris and oil & grease. Potential 
pollutants are sediments, nutrients, organic compounds, oxygen demanding substances, bacteria & 
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viruses, and pesticides. 

The Tijuana River is listed on the 303( d) list for impaired water bodies for bacteria, nutrients, oxygen 
demanding substances, low dissolved oxygen, pesticides, synthetic organics, and trash. This project 
proposes the La Media Channel and Border Detention Basin to improve existing drainage. Since 
residential, industrial, and commercial developments are planned uses of the site, this water quality 
technical report will not address additional pollutants (associated with the planned uses). Permanent 
storm water BMPs must be incorporated into future project where necessary to mitigate the impacts of 
urban runoff as a result of the development. For this project, the proposed channel and detention basin 
will contribute to filtering of pollutants prior to crossing the border. Heavy riparian vegetation will be 
allowed to grow in the channel, which traps pollutants. The channel slowly conveys runoff into a 
detention basin where runoff will be held for some minimum time allowing pollutants to settle prior to 
discharge. 

3. Proposed Control Measures 

The Water Quality Technical Report or the Storm Water Management Plan for future projects in the 
Otay Mesa Community rely on implementation of site design BMPs, source contrql BMPs, and 
treatment control BMPs. This project, Otay Mesa Community Plan Update, will only implement 
treatment control BMPs for the region. Future developers must address site design BMPs, source 
contrql BMPs, and additional treatment control BMPs based on anticipated and potential pollutants for 
the corresponding planned use. The main objective is to ensure that pollutants do not come in contact 
with storm water by reducing or eliminating the pollutants. These objectives are achieved by 
implementing the required source, site, priority project and treatrnentBMPs set forth in the City of San 
Diego Storm Water Standards. 

Site Design 

The following Site design BMPs are identified for future development (City Storm Water Standards­
Section III.2.A and Appendix C): 

1. Minimize impervious footprint. (1) Increase building density (number of stories above or 
below ground); (2) construct walkways, trails, patios, overflow parking lots and alleys and 
other low-traffic area with permeable surfaces, such as pervious concrete, porous asphalt, unit 
pavers, and granular materials; (3) construct streets, sidewalks and parking lot aisles to the 
minimum widths necessary, provided that public safety and a walkable environment for 
pedestrians are not compromised; and (4) minimize the use of impervious surfaces, such as 
decorative concrete, in the landscape design. 

2. Conserve natural areas and provide buffer zones between natural water bodies and the project 
footprint. (1) Concentrate or cluster development on the least environmentally sensitive 
portions of a site while leaving the remaining land in a natural, undisturbed condition; and (2) 
use natural drainage systems to the maximum extent practicable (natural drainages and 
vegetated swales are preferred over using lined channels or underground storm drains. 

3. Minimize directly connect impervious areas. (1) Where landscaping is proposed, drain 
rooftops into adjacent landscaping prior to discharging to the storm water conveyance system; 
and (2) where landscaping is proposed, drain impervious parking lots, sidewalks, walkways, 
trails, and patios into adjacent landscaping. 
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4. Maximize canopy interception and water conservation. (1) Preserve existing native trees and 
shrubs; and (2) plant additional native or drought tolerant trees and large shrubs in place of 
non-drought tolerant exotics. 

5. Convey runoff safely from the tops of slopes. 
6. Vegetate slopes with native or drought tolerant vegetation 
7. Stabilize permanent channel crossings. 
8. Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts, conduits, 

or channels that enter unlined channels in accordance with applicable specifications to 
minimize erosion. Energy dissipaters shall be installed in such a way as to minimize impacts 
to receiving waters. 

Source Control 

The following source control BMPs are identified for future development (City Storm Water 
Standards- Section ill.2.B and Appendix C): 

1. Outdoor material storage areas will be designed to reduce pollution introduction. Any 
hazardous materials with the potential to contaminate urban runoff shall be: (1) placed in an 
enclosure such as, but not limited to, a cabinet, shed, or similar structure that prevents contact 
with rain, runoff or spillage to the storm water conveyance system; and (2) protected by 
secondary containment structures such as berms, dikes or curbs. The storage area shall be 
pave and sufficiently impervious to contain leaks and spills and have a roof or awning to 
minimize direct precipitation within the secondary containment area. 

2. Trash storage areas shall be: (1) paved with an impervious surface, designed not to allow run­
on from adjoining areas, and screened or walled to prevent off-site transport of trash; and, (2) 
contain attached lids on all trash containers that exclude rain; or (3) contain a roof or awning 
to minimize direct precipitation. 

3. Integrated pest management principles shall be employed including planting pest-resistant or 
well-adapted varieties such as native plants and using pesticides as a last line of defense. 
These principles shall be extended through the distribution ofiPM educational materials to 
future site tenants. 

4. Efficient irrigation systems and landscape design should employ rain shutoff devices to 
prevent irrigation during and after precipitation, irrigation design according to specific water 
requirements, and flow reducers or shutoff valves triggered by a pressure drop to control 
water loss in the event of broken sprinkler heads or lines. 

5. All inlets should contain prohibitive illegal dumping language. 

Priority Project 

The following Priority Project design BMPs are identified for applicable future developments (City 
Storm Water Standards- Section ill.2.C): 

1. The design of private roadways shall use at least one of the following: (1) rural swale system; 
(2) urban curb/swale system; or (3) dual drainage system. 

2. Residential driveways shall have one of the following: (1) shared access; (2) flared entrance; 
(3) wheelstrips (paving under tires); (4) porous paving; or (5) designed to drain into 
landscaping prior to discharging to the storm water conveyance system. Uncovered temporary 
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or guest parking on private residential lots shall be: ( 1) paved with permeable surface; or (2) 
designed to drain into landscaping prior to discharging to the storm water conveyance system. 

3. Loading/unloading dock areas shall include the following: (1) cover loading dock areas, or 
design drainage to preclude urban run-on and runoff; and (2) an acceptable method of 
containment and pollutant removal, such as a shut-ffvalve and containment area. 

4. Maintenance bays shall include at least one of the following: (1) repair/maintenance bays shall 
be indoors; or, (2) designed to preclude urban run-on and runoff. Maintenance bays shall 
include a repair/maintenance bay drainage system to capture all wash water, leaks, and spills. 

5. Outdoor areas for vehicle & equipment washing shall be: (1) self-contained to preclude run­
on and run-off, covered with a roof or overhang, and equipped with a clarifier or other pre­
treatment facility; and (2) properly connected to a sanitary sewer. 

6. Outdoor processing areas shall: (1) cover or enclose areas that would be the most significant 
source of pollutants; or, (2) slope the area toward a dead-end sump; or, (3) discharge to the 
sanitary sewer system. Grade or berm processing area to prevent run-on from surrounding 
areas. 

7. Where landscaping is proposed in surface parking areas, incorporate landscape areas into the 
drainage system. Overflow parking may be constructed with permeable paving. 

8. Non-Retail fueling areas should be designed with the following: (1) paved with Portland 
cement concrete or equivalent; (2) designed to extend 6.5 feet from the comer of each fuel 
dispenser, or the length at which the hose and nozzle assembly may be operated plus 1 foot, 
whichever is less; (3) sloped to prevent ponding; (4) separated from the rest of the site by a 
grade break; and (5) designed to drain to the project's treatment control BMP. Must have 
overhanging roof strUcture or canopy that is equal to or greater than the area within the fuel 
dispensing area's grade break and designed not to drain onto or across the fuel dispensing 
area. 

9. Steep hillside areas shall be landscaped with deep-rooted, drought tolerant plant species. 

Treatment Control 

Treatment control BMPs are designed to filter or treat runoff prior to discharging into an on-site or off­
site storm drain system. The largest watershed of the Mesa is the East Watershed encompassing 
approximately 4,000 acres. This watershed flows into Mexico at a single point between Britannia and 
La Media roads. The La Media Channel and Border Detention Basin will function as a treatment 
design BMP (See Exhibit A for locations). Runoff drains to the La Media Channel where runoff is 
slowly conveyed through heavy riparian vegetation. The channel slopes at 0.25% for approximately 
3,500 feet and behaves similar to a vegetated swale. Runoff is then discharged into the Border 
Detention Basin where storm water flow is slowed in order for pollutants to settle. The basin is 
approximately 58 acres with a maximum water depth of 6ft. These BMPs were chosen on the basis of 
site design feasibility and the City Storm Water Standards- Section ill.2.D. Additional site treatment 
control BMPs may be necessary and addressed for future developments. 
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4. Operation and Maintenance Procedures 

Grass Lined Channel 

1) fuspect swales at least twice annually for erosion, damage to vegetation, and sediment and 
debris. See BMP detail TC-30 in Appendix B for preferred schedule. 

2) Regularly inspect swales for pools of standing water to prevent mosquito breeding. 
3) Every few years maintenance of dead or fallen trees may be required. 

Detention Basin 

An effective maintenance program should include the following key components: 

1. Weather-triggered inspections - fuspect after several storm events for bank stability and to 
determine if the desired residence time has been achieved. 

2. Regular inspections- fuspect semi -annually and after significant storm events. fuspect for the 
issues as described in BMP detail TC-22 in Appendix B. 

3. Sediment Removal - Remove accumulated sediment when accumulated sediment volume 
exceeds 10-20% of the basin volume or when accumulation reaches 6 inches or if re­
suspension is observed. Significant sediment deposition is not expected after development on 
The Mesa is completed. 

4. Water Removal- Basin will be designed with a "low-flow" outlet; however, if water remains 
remove standing water by cleaning drainage path within 72 hours after accumulation. 

5. General Maintenance Activities - see BMP detail TC-22 in Appendix B for maintenance 
activities and suggested frequency. 

5. Operation and Maintenance Responsibility 

A Maintenance District will be created for maintaining the channel and regional detention basin. 
Project detention/water quality basins and BMPs will be maintained by the project owners. 
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6. Installation Costs 

La Media Channel and Border Detention Basin 
Preliminary Opinion of Probable Construction Cost 
2/8/2005 
Kimley-Horn and Associates 
Construction Items 
Item No. Description 

1 Excavation 
2 Airway Road culvert (6-5'wx5'h) 

3 La Media/Airway Road culvert (6-1 O'wx6'h) 
4 Siempre Viva Road culvert (8-10'wx8'h) 

5 Detention Basin Outlet Structure 

6 Traffic Control 
7 Utility Relocation 
8 Street Repair 
9 Erosion Control 
10 Revegetation 

Land Acquisition 
1 I Land Acquisition (outside MHPA)* 
2 Land Acquisition (inside MHPA)** 

Quantity 
822,500 

300 
1,500 
1,490 

1 
1 
1 
1 
1 
1 

Subtotal 
Contingency 

Total 

2,610,000 
1,820,000 

Subtotal 
Contingency 

Total 

Total Cost (Construction and Land Acquisition) 

Units 
CY 
CY 
CY 
CY 
LS 
LS 
LS 
LS 
LS 
LS 

20% 

SF 
SF 

20% 

Notes: * Includes area of detention basin and channel south of Siempre Viva 
** Includes entire area within MHPA boundary 

Unit Price Cost 
$2 $1,645,000 

$1,500 $450,000 
$1,500 $2,250,000 
$1,500 $2,235,000 

$100,000 $100,000 
$100,000 $100,000 
$150,000 $150,000 
$50,000 $50,000 
$50,000 $50,000 

$600,000 $600,000 

$7,630,000 
$1,526,000 
$9,156,000 

$4 $10,440,000 
$1 $1,820,000 

$12,260,000 
$2,452,000 
$14,712,000 

$23,868,000 

***Estimate does not include engineering, environmental, geotechnical, surveying, etc. 
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8. Conclusion 

The future developments on the Mesa will include source, site, priority project, and treatment control 
BMPs consistent with the City of San Diego Storm Water Standards. This project consists of 
treatment control which will be in place before adjacent development is completed. The treatment 
control consist of a detention basin and a grass lined channel for the watershed to minimize 
downstream flooding and to treat and filter runoff prior to discharge across border. Use of these 
control measures complies with the Municipal Storm Water National Pollutant Discharge Elimination 
System (NPDES) Permit and the City of San Diego's Storm Water Standards. 

K:\095407000\W ord\ WQTR-Otay Mesa. doc 
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Vegetated Swale 

Description 
Vegetated sw<iles are open, shallow channels with vegetation 
covering the side slopes and bottom that collect and slowly 
convey runoff flow to downstream discharge points. They are 
designed to treat runoff through filtering by the vegetation in the 
channel, filtering through a subsoil matrix, and/or infiltration 
into the tmderlying soils. Swales can be natural or manmade. 
They trap particulate pollutants (suspended solids and trace 
metals), promote infiltration) and reduce the flow velocity of 
storm water runoff. Vegetated swales can serve as part of a 
storm water drainage system and can replace curbs, gutters and 
storm sewer systems. 

california Experience 
Cal trans constructed and monitored six vegetated swales in 
southern California. These swales were generally effective in 
reducing the volume and mass of pollutants in runoff. Even in 
the areas where the annual rainfall was only about 10 inchesjyr, 
the vegetation did not require additional irrigation. One factor 
that strongly affected performance was the presence of large 
numbers of gophers at most of the sites. The gophers created 
earthen motmds, destroyed vegetation, and generally reduced the 
effectiveness of the controls for TSS reduction. 

Advantages 
• If properly designed) vegetated) and operated, swales can 

serve as an aestheti~ potentially inexpensive urban 
development or roadway drainage conveyance measure with 
significant collateral water quality benefits. 
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• Roadside ditches should be regarded as significant potential swalejbuffer strip sites and 
should be utilized for this purpose whenever possible. 

Limitations 
• Can be difficult to avoid channelization. 

• May not be appropriate for industrial sites or locations where spills may occur 

• Grassed swales cannot treat a very large drainage area. Large areas may be divided and 
treated using multiple swales. 

• A thick vegetative cover is needed for these practices to function properly. 

• They are impractical in areas with steep topography. 

• They are not effective and may even erode when flow velocities are high, if the grass cover is 
not properly maintained. 

• In some places, their use is restricted by law: many local municipalities require curb and 
gutter systems in residential areas. 

• Swales are mores susceptible to failure if not properly maintained than other treatment 
BMPs. 

Design and Sizing Guidelines 
• Flow rate based design determined by local requirements or sized so that 85% of the annual 

runoff volume is discharged at less than the design rainfall intensity. 

• Swale should be designed so that the water level does not exceed 2/srds the height of the 
grass or 4 inches, which ever is less, at the design treatment rate. 

• Longitudinal slopes should not exceed 2.5% 

• Trapezoidal channels are normally recommended but other configurations, such as 
parabolic, can also provide substantial water quality improvement and may be easier to mow 
than designs with sharp breaks in slope. 

• Swales constructed in cut are preferred, or in fill areas that are far enough from an adjacent 
slope to minimize the potential for gopher damage. Do not use side slopes constructed of 
fill, which are prone to structural damage by gophers and other burrowing animals. 

• A diverse selection of low growing, plants that thrive under the specific site, climatic, and 
watering conditions should be specified. Vegetation whose growing season corresponds to 
the wet season are preferred. Drought tolerant vegetation should be considered especially 
for swales that are not part of a regularly irrigated landscaped area. 

• The width of the swale should be determined using Manning's Equation using a value of 
0.25 for Manning's n. 
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Const:Mtctionjlnspection Considerations 
• Include directions in the specifications for use of appropriate fertilizer and soil amendments 

baseq on soil properties determined through testing and compared to the needs of the 
vegetation requirements. 

• Install swales at the time of the year when there is a reasonable chance of successful 
establishment without irrigation; however, it is recognized that rainfall in a given year may 
not be sufficient and temporary irrigation may be used. 

• If sod tiles must be used, they should be placed so that there are no gaps between the tiles; 
stagger the ends of the tiles to prevent the formation of channels along the swale or strip. 

• Use a roller on the sod to ensure that no air pockets form between the sod and the soil. 

• Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days 
after the first rainfall of the season. 

Periormance 
The literature suggests that vegetated swales represent a practical and potentially effective 
technique for controlling urban runoff quality. While limited quantitative performance data 
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense 
grass cover, increased contact time, and small storm events all contribute to successful pollutant 
removal by the swale system. Factors decreasing the effectiveness of swales include compacted 
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep 
slopes, and high runoff velocities and discharge rates. 

Conventional vegetated swale designs have achieved mixed results in removing particulate 
pollutants. A study performed by the Nationwide Urban Runoff Program (NURP) monitored 
three grass swales in the Washington, D. C., area and found no significant improvement in urban 
runoff quality for the pollutants analyzed. However, the weak perlormance of these swales was 
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass 
height. 

Another project in Durham, NC, monitored the performance of a carefully designed artificial 
swale that received runoff from a commercial parking lot. The project tracked 11 storms and 
concluded that particulate concentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by 
approximately so percent However, the swale proved largely ineffective for removing soluble 
nutrients. 

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately 
17 meter (50 foot) increments along their length (See Figure 1). These dams maximize the 
retention time within the swale, decrease flow velocities, and promote particulate settling. 
Finally, the incorporation of vegetated filter strips parallel to the top of the channel banks can 
help to treat sheet flows entering the swale. 

Only 9 studies have been conducted on all grassed channels designed for water quality (Table 1). 
The data suggest relatively high removal rates for some pollutants, but negative removals for 
some bacteria, and fair performance for phosphorus. 
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Table 1 Grassed swale pollutant removal efficiency data 

Removal Efficiencies(% Removal) 

Study TSS TP TN NOa Metals Bacteria Type 

Caltrans 2002 77 8 67 66 83-90 -33 dryswales 

Goldberg 1993 67.8 4·5 - 31.4 42-62 -100 grassed channel 

Seattle Metro and Washington 
60 Department ofEcology 1992 45 - -25 2-16 -25 grassed channel 

Seattle Metro and Washington 
83 Department ofEcology, 1992 29 - -25 46-73 -25 grassed channel 

Wang eta!., 1981 80 - - - 70-80 - dryswale 

Dorman eta!., 1989 98 18 - 45 37-81 - dryswale 

Harper, 1988 87 83 84 80 88-90 - dryswale 

Kercher et a!., 1983 99 99 99 99 99 - dryswale 

Harper, 1988. 81 17 40 52 37-69 - wet swale 

Koon,1995 67 39 - 9 -3sto 6 - wet swale 

'While it is difficult to distinguish between different designs based on the small amount of 
available data, grassed channels generally have poorer removal rates than wet and dry swales, 
although some swales appear to export soluble phosphorus (Harper, 1988; Koon, 1995). It is not 
clear why swales export bacteria. One explanation is that bacteria thrive in the warm swale 
soils. 

Siting Criteria 
The suitability of a swale at a site will depend on land use, size of the area serviced, soil type, 
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale 
system (Schueler et al., 1992). In general, swales can be used to seiVe areas ofless than 10 acres, 
with slopes no greater than 5 %. Use of natural topographic lows is encouraged and natural 
drainage courses should be regarded as significant local resources to be kept in use (Young et al., 
1996). 

Selection C:riteria (NCICOG, 1993) 
• Comparable perlormance to wet basins 

• Limited to treating a few acres 

• Availability of water during dry periods to maintain vegetation 

• Sufficient available land area 

Research in the Austin area indicates that vegetated controls are effective at removing pollutants 
even when dormant. Therefore, irrigation is not required to maintain growth during dry 
periods, but may be necessary only to prevent the vegetation from dying. 
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The topography of the site should permit the design of a channel with appropriate slope and 
cross-sectional area. Site topography may also dictate a need for additional structural controls. 
Recommendations for longitudinal slopes range between 2 and 6 percent. Flatter slopes can be 
used, if sufficient to provide adequate conveyance. Steep slopes increase flow velocity, decrease 
detention time, and may require energy dissipating and grade check. Steep slopes also can be 
managed using a series of check dams to terrace the swale and reduce the slope to within 
acceptable limits. The use of check dams with swales also promotes infiltration. 

Additional Design Guidelines 
Most of the design guidelines adopted for swale design specify a minimum hydraulic residence 
time of 9 minutes. This criterion is based on the results of a single study conducted in Seattle, 
Washington (Seattle Metro and Washington Department of Ecology, 1992 ), and is not well 
supported. Analysis of the data collected in that study indicates that pollutant removal at a 
residence time of 5 minutes was not significantly different, although there is more variability in 
that data. Therefore, additional research in the design criteria for swales is needed. Substantial 
pollutant removal has also been observed for vegetated controls designed solely for conveyance 
(Barrett et al, 1998); consequently, some flexibility in the design is warranted. 

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage 
nearthegrmmd surface. Recentresearch(Colwell et al., 2000) has shown mowing frequency or 
grass height has little or no effect on pollutant removal. 

Summco-y of Design Recommendations 
1) The swale should have a length that provides a minimum hydraulic residence time of 

at least 10 minutes. The maximum bottom width should not exceed 10 feet unless a 
dividing berm is provided. The depth of flow should not exceed 2j3rds the height of 
the grass at the peak of the water quality design storm intensity. The channel slope 
should not exceed 2.5%. 

2) A design grass height of 6 inches is recommended. 

3) Regardless of the recommended detention time, the swale should be not less than 
100 feet in length. 

4) The width of the swale should be determined using Manning's Equation, at the peak 
of the design storm, using a Manning's n of 0.25. 

5) The swale can be sized as both a treatment facility for the design storm and as a 
conveyance system to pass the peak hydraulic flows of the 100-year storm if it is 
located "on-line." The side slopes should be no steeper than 3:1 (H:V). 

6) Roadside ditches should be regarded as significant potential swalejbuffer strip sites 
and should be utilized for this purpose whenever possible. If flow is to be introduced 
through curb cuts, place pavement slightly above the elevation of the vegetated areas. 
Curb cuts should be at least 12 inches wide to prevent clogging. 

7) Swales must be vegetated in order to provide adequate treatment of runoff. It is 
importantto maximize water contact with vegetation and the soil surface. For 
general purposes, select fine, close-growing, water-resistant grasses. If possible, 
divert runoff (other than necessary irrigation) during the period of vegetation 
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establishment Where runoff diversion is not possible, cover graded and seeded 
areas with suitable erosion control materials. 

Maintenance 
The useful life of a vegetated swale system is directly proportional to its maintenance frequency. 
If properly designed and regularly maintained, vegetated swales can last indefinitely. The 
maintenance objectives for vegetated swale systems include keeping up the hydraulic and 
removal efficiency of the channel and maintaining a dense, healthy grass cover. 

Maintenance activities should include periodic mowing (with grass never cut shorter than the 
design flow depth), weed control, watering during drought conditions, reseeding of bare areas, 
and clearing of debris and blockages. Cuttings should be removed from the channel and 
disposed in a local composting facility. Accumulated sediment should also be removed 
manually to avoid concentrated flows in the swale. The application of fertilizers and pesticides 
should be minimal. 

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For 
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil that 
is properly tamped and seeded The grass cover should be thick; if it is not, reseed as necessary. 
Any standing water removed during the maintenance operation must be disposed to a sanitary 
sewer at an approved discharge location. Residuals (e.g., silt, grass cuttings) must be disposed 
in accordance with local or State requirements. Maintenance of grassed swales mostly involves 
maintenance of the grass or wetland plant cover. Typical maintenance activities are 
summarized below: 

• Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and 
debris accumulation preferably at the end of the wet season to schedule summer 
maintenance and before major fall runoff to be sure the swale is ready for winter. However, 
additional inspection after periods of heavy runoff is desirable. The swale should be checked 
for debris and litter, and areas of sediment accumulation. 

• Grass height and mowing frequency may not have a large impact on pollutant removal. 
Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or 
to suppress weeds and woody vegetation. 

• Trash tends to accumulate in swale areas, particularly along highways. The need for litter 
removal is determined through periodic inspection, but litter should always be removed 
prior to mowing. 

• Sediment accumulating near culverts and in channels should be removed when it builds up 
to 75 mm (3 in.) at any spot, or covers vegetation. 

• Regularly inspect swales for pools of standing water. Swales can become a nuisance due to 
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation, 
invasive vegetation) andjor if proper drainage slopes are not implemented and maintained. 
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Cost 
Construction Cost 

TC-30 

Little data is available to estimate the difference in cost between various swale designs. One 
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately 
$0.25 per ft2

• This price does not include design costs or contingencies. Brown and Schueler 
(1997) estimate these costs at approximately 32 percent of construction costs for most 
stormwater management practices. For swales, however, these costs would probably be 
significantly higher since the construction costs are so low compared with other practices. A 
more realistic estimate would be a total cost of approximately $o.so per ft2, which compares 
favorably with other stormwater management practices. 
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Table 2 Swale Cost Estimate (SEWRPC, 1991) 

Unit Cost 

C~mponent Unit Elden! L~w Mooerate High L~w 

Mobiliii:alion I Swal9 1 $107 $274 $«1 $107 
DAm obi ization-Ug ht 

Siilo Prapa.,ticn 
Cloaring" ......... 1\atJ 0.5 $2,200 $3,900 $5,400 $1,100 
Grubbing' .............. /lao 0.25 $3,800 $5,200 !113,BOO $Q50 
GAnaral 
Eilcavatiort' ... Yd" 372 $2.10 $3.70 $15.30 $781 

U......tandU• ........ Yd2 1,210 !0.20 $0.35 !0.50 $242 

Si!ss Oel'lllopment 
Salvagc!d TopsoH 

Yd' 1,210 !0.40 $1.00 $1.60 $484 Seed, and Mulch' .. 
9001 ....•.. ........ Yd1 1,210 $1.20 $2.40 $3.SO $1,452 

Subtotal - - -- - -- $5,116 

Cantingenciea Swal9 1 25'% 25% 25% $1,279 

T<>Cal -- - -- - -- $G305 

Source: (~EWRPG, 1991) 

Nolo: Mobi flozat onldomobil ization rnfilrs to tho organization and planning inwlvod in ostablishing ;a v,ggotafivg swaiQ. 
'Swale has a bottom width of 1.0 fbat, a top 111ldth of 10 feet w~h 1:3 side slopes, and a 1 ,000-foot length. 
• Area cleared = (lop 1\/idth + 1 a feet) )( swrn e length. 
'Area grubbed" (top width x s.wale length). 
'Volume excavated= (0.67 x top width x r:.wale depth) x swate length (parabolic cross-section). 
• Area tilled= (ID p width + BCsm.le deoth") x S'M:IIe length (parabolic cross-sectio nl. 

3(top width) 
'Area seeded =area cleared x CUi. 
s Area sodded= area cleared x: o. 5. 
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Tot;~! Cost 

Moder .ale High 

$274 $441 

$1,1100 $2,700 
$1,300 $1,650 
$1,376 $1,1l72 
$424 $&0!5 

$1,210 $1,936 
$2,004 $4,358 

$11,3&8 $13,880 

$2,347 $3,415 

$11 7!!5 $17 076 
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Table 3 Estimated Maintenance Costs (SEWRPC. 1991) 

Component Unit Cost 

lawn Mowing $0.8511,000 f'l'J mo'lli ng 

General Lawn Gam $9.00 /1,00Dft'l:ygar 

Swale Oabriund Ut19r $0.10 I Rna.ar foot f yvar 
Rolmeval 

Gtl!S! RO!!C!C!ding w~h $0.30/yd' 
Mulch and Fsrtil iZIIr 

Pmg ram Administratlan an<J $0. Hi I linear ftlot I year, 
Swalo lnspoetion plus $25/ in!!pM1ion 

Total .. 
- - ... - . ~~ . 

January 2003 

swale SIZe 
(Depth and Top Width) 

1.5 Foot Depth,. One- 3·F oot Depth. l·Foot 
Foot Bottom Width, Bottom Width, Z1-Foot 
10-FootTop Width Top Width 

$0. 14/lineerfoot $0.21 J Bnear foot 

$0.16/linllllrfoot $0.261 ~near foot 

$0.10 /lineerfoot $0.10 J linear foot 

S0.01 llinllllrfoot $0-01 J lin oar foot 

$0.115 /lineerfoot $0, 15/linaar foot 

$0.Sll f linur f6<>1 $0.7511ino-arfoat 
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Comment 

lawn rna intanance an;a=(b:lp 
wid1!H 10 fggt) x ll!ngtll. Mow 
eig hi limes per :ygar 

Lawn maitltani!!nCII araa "'~op 
wid1h + 10 fevt) x lang1h 

-

Aroa M\IC!go1at~:~d equals 1'1'~ 
of I awn ma irrten a ncs area per 
yaar 

Inspect four «mes per year 

-
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TC-30 Vegetated Swale 

Maintenance Cost 
Caltrans (2002) estimated the expected annual maintenance cost for a swale with a tributary 
area of approximately 2 ha at approximately $2,700. Since almost all maintenance consists of 
mowing, the cost is fundamentally a function of the mowing frequency. Unit costs developed by 
SEWRPC are shown in Table 3. In many cases vegetated channels would be used to convey 
runoff and would require periodic mowing as well, so there may be little additional cost for the 
water quality component. Since essentially all the activities are related to vegetation 
management, no special training is required for maintenance personnel. 
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Extended Detention Basin 

Description 
Dry extended detention ponds (a.k.a. dry ponds, extended 
detention basins, detention ponds, extended detention ponds) 
are basins whose outlets have been designed to detain the 
stormwater runoff from a water quality design storm for some 
minimum time (e.g., 48 hours) to allow particles and associated 
pollutants to settle. Unlike wet ponds, these facilities do not have 
a large permanent pool. They can also be used to provide flood 
control by including additional flood detention storage. 

California Experience 
Caltrans constructed and monitored 5 extended detention basins 
in southern California with design drain times of 72 hours. Four 
of the basins were earthen, less costly and had substantially 
better load reduction because of infiltration that occurred, than 
the concrete basin. The Caltrans study reaffirmed the flexibility 
and performance of this conventional technology. The small 
headloss and few siting constraints suggest that these devices are 
one of the most applicable technologies for storm water 
treatment. 

Advantages 
• Due to the simplicity of design, extended detention basins are 

relatively easy and inexpensive to construct and operate. 

• Extended detention basins can provide substantial capture of 
sediment and the toxics fraction associated with particulates. 

• Widespread application with sufficient capture volume can 
provide significant control of channel erosion and 
enlargement caused by changes to flow frequency 
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Design Considerations 

• Tributary Area 

• Area Required 

• Hydraulic Head 

Targeted Constituents 

0 Sediment ... 
0 Nutrients • 
0 Trash • 
0 Metals A 

0 Bacteria ... 
0 Oil and Grease A 

0 Organics ... 
Legend (Removal Effectiveness) 

• Low • High 

A Medium 

1 of 10 



TC-22 Extended Detention Basin 

relationships resulting from the increase of impervious cover in a watershed. 

Limitations 
• Limitation of the diameter of the orifice may not allow use of extended detention in 

watersheds ofless than 5 acres (would require an orifice with a diameter ofless than 0.5 
inches that would be prone to clogging). 

• Dry extended detention ponds have only moderate pollutant removal when compared to 
some other structural stormwater practices, and they are relatively ineffective at removing 
soluble pollutants. 

• Although wet ponds can increase property values, dry ponds can actually detract from the 
value of a home due to the adverse aesthetics of dry, bare areas and inlet and outlet 
structures. 

Design and Sizing Guidelines 
• Capture volume determined by local requirements or sized to treat 85% of the annual runoff 

volume. 

• Outlet designed to discharge the capture volume over a period of hours. 

• Length to width ratio of at least 1.5:1 where feasible. 

• Basin depths optimally range from 2 to 5 feet. 

• Include energy dissipation in the inlet design to reduce resuspension of accumulated 
sediment. 

• A maintenance ramp and perimeter access should be included in the design to facilitate 
access to the basin for maintenance activities and for vector surveillance and control. 

• Use a draw down time of 48 hours in most areas of California. Draw down times in excess of 
48 hours may result in vector breeding, and should be used only after coordination with 
local vector control authorities. Draw down times ofless than 48 hours should be limited to 
BMP drainage areas with coarse soils that readily settle and to watersheds where warming 
may be determined to downstream fisheries. 

Construction/Inspection Considerations 
• Inspect facility after first large to storm to determine whether the desired residence time has 

been achieved. 

• When constructed with small tributary area, orifice sizing is critical and inspection should 
verify that flow through additional openings such as bolt holes does not occur. 

Performance 
One objective of stormwater management practices can be to reduce the flood hazard associated 
with large storm events by reducing the peak flow associated with these storms. Dry extended 
detention basins can easily be designed for flood control, and this is actually the primary 
purpose of most detention ponds. 
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Dry extended detention basins provide moderate pollutant removal, provided that the 
recommended design features are incorporated. Although they can be effective at removing 
some pollutants through settling, they are less effective at removing soluble pollutants because 
of the absence of a permanent pool. Several studies are available on the effectiveness of dry 
extended detention ponds including one recently concluded by Caltrans (2002). 

The load reduction is greater than the concentration reduction because of the substantial 
infiltration that occurs. Although the infiltration of stormwater is clearly beneficial to surface 
receiving waters, there is the potential for groundwater contamination. Previous research on the 
effects of incidental infiltration on groundwater quality indicated that the risk of contamination 
is minimal. 

There were substantial differences in the amount of infiltration that were observed in the 
earthen basins during the Cal trans study. On average, approximately 40 percent of the runoff 
entering the unlined basins infiltrated and was not discharged. The percentage ranged from a 
high of about 6o percent to a low of only about 8 percent for the different facilities. Climatic 
conditions and local water table elevation are likely the principal causes of this difference. The 
least infiltration occurred at a site located on the coast where humidity is higher and the basin 
invert is within a few meters of sea level. Conversely, the most infiltration occurred at a facility 
located well inland in Los Angeles County where the climate is much warmer and the humidity 
is less, resulting in lower soil moisture content in the basin floor at the beginning of storms. 

Vegetated detention basins appear to have greater pollutant removal than concrete basins. In 
the Caltrans study, the concrete basin exported sediment and associated pollutants during a 
number of storms. Export was not as common in the earthen basins, where the vegetation 
appeared to help stabilize the retained sediment. 

Siting Criteria 
Dry extended detention ponds are among the most widely applicable stormwater management 
practices and are especially useful in retrofit situations where their low hydraulic head 
requirements allow them to be sited within the constraints of the existing storm drain system. In 
addition, many communities have detention basins designed for flood control. It is possible to 
modify these facilities to incorporate features that provide water quality treatment and/or 
channel protection. Although dry extended detention ponds can be applied rather broadly, 
designers need to ensure that they are feasible at the site in question. This section provides 
basic guidelines for siting dry extended detention ponds. 

In general, dry extended detention ponds should be used on sites with a minimum area of 5 
acres. With this size catchment area, the orifice size can be on the order of o.s inches. On 
smaller sites, it can be challenging to provide channel or water quality control because the 
orifice diameter at the outlet needed to control relatively small storms becomes very small and 
thus prone to clogging. In addition, it is generally more cost-effective to control larger drainage 
areas due to the economies of scale. 

Extended detention basins can be used with almost all soils and geology, with minor design 
adjustments for regions of rapidly percolating soils such as sand. In these areas, extended 
detention ponds may need an impermeable liner to prevent ground water contamination. 
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The base of the extended detention facility should not intersect the water table. A permanently 
wet bottom may become a mosquito breeding ground. Research in Southwest Florida (Santana 
et al., 1994) demonstrated that intermittently flooded systems, such as dry extended detention 
ponds, produce more mosquitoes than other pond systems, particularly when the facilities 
remained wet for more than 3 days following heavy rainfall. 

A study in Prince George's County, Maryland, found that stormwater management practices can 
increase stream temperatures (Galli, 1990). Overall, dry extended detention ponds increased 
temperature by about 5° F. In cold water streams, dry ponds should be designed to detain 
storm water for a relatively short time (i.e., 24 hours) to minimize the amount of warming that 
occurs in the basin. 

Additional Design Guidelines 
In order to enhance the effectiveness of extended detention basins, the dimensions of the basin 
must be sized appropriately. Merely providing the required storage volume will not ensure 
maximum constituent removal. By effectively configuring the basin, the designer will create a 
long flow path, promote the establishment oflow velocities, and avoid having stagnant areas of 
the basin. To promote settling and to attain an appealing environment, the design of the basin 
should consider the length to width ratio, cross-sectional areas, basin slopes and pond 
configuration, and aesthetics (Young et al., 1996). 

Energy dissipation structures should be included for the basin inlet to prevent resuspension of 
accumulated sediment. The use of stilling basins for this purpose should be avoided because the 
standing water provides a breeding area for mosquitoes. 

Extended detention facilities should be sized to completely capture the water quality volume. A 
micropool is often recommended for inclusion in the design and one is shown in the schematic 
diagram. These small permanent pools greatly increase the potential for mosquito breeding and 
complicate maintenance activities; consequently, they are not recommended for use in 
California. 

A large aspect ratio may improve the performance of detention basins; consequently, the outlets 
should be placed to maximize the flowpath through the facility. The ratio of flowpath length to 
width from the inlet to the outlet 
should be at least 1.5:1 (L:W) 
where feasible. Basin depths 
optimally range from 2 to 5 feet. 

The facility's drawdown time 
should be regulated by an orifice 
or weir. In general, the outflow 
structure should have a trash 
rack or other acceptable means 
of preventing clogging at the 
entrance to the outflow pipes. 
The outlet design implemented 
by Caltrans in the facilities 
constructed in San Diego County 
used an outlet riser with orifices Figure 1 

Example of Extended Detention Outlet Structure 
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sized to discharge the water quality volume, and the riser overflow height was set to the design 
storm elevation. A stainless steel screen was placed around the outlet riser to ensure that the 
orifices would not become clogged with debris. Sites either used a separate riser or broad crested 
weir for overflow of runoff for the 2S and greater year storms. A picture of a typical outlet is 
presented in Figure 1. 

The outflow structure should be sized to allow for complete drawdown of the water quality 
volume in 72 hours. No more than so% of the water quality volume should drain from the 
facility within the first 24 hours. The outflow structure can be fitted with a valve so that 
discharge from the basin can be halted in case of an accidental spill in the watershed. 

Summary of Design Recommendations 
(1) Facility Sizing - The required water quality volume is determined by local regulations 

or the basin should be sized to capture and treat 8s% of the annual runoff volume. 
See Section s.s.1 of the handbook for a discussion of volume-based design. 

Basin Configuration -A high aspect ratio may improve the performance of detention 
basins; consequently, the outlets should be placed to maximize the flowpath through 
the facility. The ratio of flowpath length to width from the inlet to the outlet should 
be at least l.S:1 (L:W). The flowpath length is defined as the distance from the inlet 
to the outlet as measured at the surface. The width is defined as the mean width of 
the basin. Basin depths optimally range from 2 to s feet. The basin may include a 
sediment fore bay to provide the opportunity for larger particles to settle out. 

A micro pool should not be incorporated in the design because of vector concerns. For 
online facilities, the principal and emergency spillways must be sized to provide 1.0 
foot of freeboard during the 2S-year event and to safely pass the flow from 100-year 
storm. 

(2) Pond Side Slopes- Side slopes of the pond should be 3:1 (H:V) or flatter for grass 
stabilized slopes. Slopes steeper than 3:1 (H:V) must be stabilized with an 
appropriate slope stabilization practice. 

(3) Basin Lining- Basins must be constructed to prevent possible contamination of 
groundwater below the facility. 

(4) Basin Inlet - Energy dissipation is required at the basin inlet to reduce resuspension 
of accumulated sediment and to reduce the tendency for short-circuiting. 

(s) Outflow Structure- The facility's drawdown time should be regulated by a gate valve 
or orifice plate. In general, the outflow structure should have a trash rack or other 
acceptable means of preventing clogging at the entrance to the outflow pipes. 

The outflow structure should be sized to allow for complete drawdown of the water 
quality volume in 72 hours. No more than so% of the water quality volume should 
drain from the facility within the first 24 hours. The outflow structure should be 
fitted with a valve so that discharge from the basin can be halted in case of an 
accidental spill in the watershed. This same valve also can be used to regulate the 
rate of discharge from the basin. 
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The discharge through a control orifice is calculated from: 

Q = CA(2g(H-Ho))o.s 

where: Q =discharge (ft3/s) 
C = orifice coefficient 
A= area of the orifice (ft2) 
g = gravitational constant (32.2) 
H = water surface elevation (ft) 
Ho= orifice elevation (ft) 

Recommended values for C are 0.66 for thin materials and o.8o when the material is 
thicker than the orifice diameter. This equation can be implemented in spreadsheet 
form with the pond stage/volume relationship to calculate drain time. To do this, use 
the initial height of the water above the orifice for the water quality volume. Calculate 
the discharge and assume that it remains constant for approximately 10 minutes. 
Based on that discharge, estimate the total discharge during that interval and the 
new elevation based on the stage volume relationship. Continue to iterate until H is 
approximately equal to Ho. When using multiple orifices the discharge from each is 
summed. 

(6) Splitter Box- When the pond is designed as an offline facility, a splitter structure is 
used to isolate the water quality volume. The splitter box, or other flow diverting 
approach, should be designed to convey the 25-year storm event while providing at 
least 1.0 foot of freeboard along pond side slopes. 

(7) Erosion Protection at the Outfall- For online facilities, special consideration should 
be given to the facility's outfall location. Flared pipe end sections that discharge at or 
near the stream invert are preferred. The channel immediately below the pond 
outfall should be modified to conform to natural dimensions, and lined with large 
stone riprap placed over filter cloth. Energy dissipation may be required to reduce 
flow velocities from the primary spillway to non-erosive velocities. 

(8) Safety Considerations - Safety is provided either by fencing of the facility or by 
managing the contours of the pond to eliminate dropoffs and other hazards. Earthen 
side slopes should not exceed 3:1 (H:V) and should terminate on a flat safety bench 
area. Landscaping can be used to impede access to the facility. The primary spillway 
opening must not permit access by small children. Outfall pipes above 48 inches in 
diameter should be fenced. 

Maintenance 
Routine maintenance activity is often thought to consist mostly of sediment and trash and 
debris removal; however, these activities often constitute only a small fraction ofthe 
maintenance hours. During a recent study by Cal trans, 72 hours of maintenance was performed 
annually, but only a little over 7 hours was spent on sediment and trash removal. The largest 
recurring activity was vegetation management, routine mowing. The largest absolute number of 
hours was associated with vector control because of mosquito breeding that occurred in the 
stilling basins (example of standing water to be avoided) installed as energy dissipaters. In most 
cases, basic housekeeping practices such as removal of debris accumulations and vegetation 
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management to ensure that the basin dewaters completely in 48-72 hours is sufficient to prevent 
creating mosquito and other vector habitats. 

Consequently, maintenance costs should be estimated based primarily on the mowing frequency 
and the time required. Mowing should be done at least annually to avoid establishment of 
woody vegetation, but may need to be performed much more frequently if aesthetics are an 
important consideration. 

Typical activities and frequencies include: 

• Schedule semiannual inspection for the beginning and end of the wet season for standing 
water, slope stability, sediment accumulation, trash and debris, and presence of burrows. 

• Remove accumulated trash and debris in the basin and around the riser pipe during the 
semiannual inspections. The frequency of this activity may be altered to meet specific site 
conditions. 

• Trim vegetation at the beginning and end of the wet season and inspect monthly to prevent 
establishment of woody vegetation and for aesthetic and vector reasons. 

• Remove accumulated sediment and re-grade about every 10 years or when the accumulated 
sediment volume exceeds 10 percent of the basin volume. Inspect the basin each year for 
accumulated sediment volume. 

Cost 
Construction Cost 
The construction costs associated with extended detention basins vary considerably. One recent 
study evaluated the cost of all pond systems (Brown and Schueler, 1997). Adjusting for 
inflation, the cost of dry extended detention ponds can be estimated with the equation: 

where: C = Construction, design, and permitting cost, and 
V =Volume (ft3). 

Using this equation, typical construction costs are: 

$ 41,600 for a 1 acre-foot pond 

$ 239,000 for a 10 acre-foot pond 

$ 1,380,000 for a 100 acre-foot pond 

Interestingly, these costs are generally slightly higher than the predicted cost of wet ponds 
(according to Brown and Schueler, 1997) on a cost per total volume basis, which highlights the 
difficulty of developing reasonably accurate construction estimates. In addition, a typical facility 
constructed by Caltrans cost about $160,000 with a capture volume of only 0.3 ac-ft. 

An economic concern associated with dry ponds is that they might detract slightly from the 
value of adjacent properties. One study found that dry ponds can actually detract from the 
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TC-22 Extended Detention Basin 

perceived value of homes adjacent to a d:ry pond by between 3 and 10 percent (Emmerling­
Dinovo, 1995). 

Maintenance Cost 
For ponds, the annual cost of routine maintenance is typically estimated at about 3 to 5 percent 
of the construction cost (EPA website). Alternatively, a community can estimate the cost of the 
maintenance activities outlined in the maintenance section. Table 1 presents the maintenance 
costs estimated by Caltrans based on their experience with five basins located in southern 
California. Again, it should be emphasized that the vast majority of hours are related to 
vegetation management (mowing). 

Table 1 Estimated Average Annual Maintenance Effort 

Activity Labor Hours Equipment& Cost Material($) 

Inspections 4 7 183 

Maintenance 49 126 2282 

Vector Control 0 0 0 

Administration 3 0 132 

Materials 535 535 

Total 56 $668 $3,132 
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I. BACKGROUND 

This report has been prepared as an appendix to the Otay Mesa Community Plan update EIR. Its 
purpose is to provide a summary of the existing drainage situation and facilities and proposed 
future facilities, including alternatives for draining the large central watershed. In addition, this 
report presents recommendations for drainage design criteria and storm water quality 
requirements for each of the watersheds on the Mesa. 

For most of its early history, Otay Mesa was used for agriculture and farming was the primary 
land use. As industrial and commercial development started taking place in the 1960s, the City of 
San Diego recognized the need for a comprehensive drainage Master Plan for the Mesa. Because 
most of the Mesa drains to the South into Mexico, there was concern that the new development 
would increase the runoff crossing the border. The City needed to establish criteria for the new 
development such that there was no increase in runoff as a result of the new construction. 

In May of 1987, the City Council approved a contract to prepare the Otay Mesa Drainage Master 
Plan. In August of 1987, the City published a Notice to "All Private Engineers" that established 
"Drainage Requirements for Development in Otay Mesa" (attached). The Master Plan was 
published in January, 1988, and included a proposed concrete Channel from Airway Road to 
Siempre Viva Road that followed the existing drainage channel. 

The Master plan was updated with the "Otay Mesa Drainage Study" published in August, 1999. 
The most significant recommendation change was moving the proposed new channel from the 
creek alignment to a new location directly adjacent to La Media Road and Siempre Viva Road. 
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Reproduction of 1987 NOTICE from Engineering and Development Department 

NOTICE 

Date: August 7, 1987 

To: All Private Engineers 

From: Subdivision Engineer 

Subject: Drainage requirements for development in Otay Mesa 

In order to minimize the effects of increased storm water runoff in Mexico, due to development 
of property in Otay Mesa, all property in Otay Mesa that is within the water shed that drains into 
Mexico, shall be developed with the following requirements: 

1. Each property owner shall provide storm water detention facilities so that there will be no 
increase in the rate of runoff due to development ofthe property. 

2. The detention facilities shall be designed so that the rate of runoff from the property will not 
be greater after development than it was before development for a 5 year, 10 year, 25 year 
and 50 year storm. 

3. All drainage facilities crossing four-lane major or higher classification streets shall be 
designed for a QlOO (existing). Other facilities, except the major channel referred to in 
paragraph 5, may be designed for Q50 (existing). 

4. The Drainage Design Manual shall be used as guidelines for design of drainage facilities and 
computing design discharges. 

5. The City Engineer's Office, Flood Control Section, is preparing a preliminary plan for the 
main north-south channel from Otay Mesa Road near La Media to the Mexican Border. The 
preliminary design will include the design "Q" (QlOO existing), the invert grade, and the 
water surface elevation at the major road crossings. 
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II. EXISTING DRAINAGE FACILITIES 

Information was collected for existing drainage and flood control facilities on Otay Mesa through 
as-built plans, SanGIS maps, and site visits. Most of the existing drainage facilities were 
constructed as part of the private development that is taking place on the Mesa. Many of these 
facilities are not continuous because of the piecemeal nature of the development. This creates 
challenges for the subsequent developers that need to tie into the existing facilities. Many of the 
existing facilities are temporary. 

Most of the development to-date has occurred in the East Watershed, which therefore includes 
most of the existing drainage facilities on the Mesa. The existing system is a combination of 
storm drains, improved channels, and detention basins, which in many areas discharge to natural 
drainage paths that do not have adequate hydraulic capacity. 

The "Existing Drainage Facilities" drawing shows the facilities as-of the date of this report. The 
area is developing rapidly, and therefore new facilities are continuously being constructed. There 
are currently no dedicated drainage rights-of-way on the Mesa. Many of the projects, as they were 
mapped and constructed, dedicated portions of the properties to the city as drainage easements or 
flood water storage easements. Eventually, the systems and their easements will be continuous. 
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Ill. HYDROLOGIC ANALYSIS 

The Otay Mesa Study area is shown on the Watershed Map, and includes all of the Mesa area 
within the City of San Diego divided into five watersheds (with the exception of the far northwest 
arm of the Mesa, which is fully developed). 

Watersheds Acres mi2 

West Perimeter Watershed 258 0.40 
West Watershed 2,190 3.42 
North Perimeter Watershed 590 0.92 
East Watershed 3,864 6.04 
Border Crossing Watershed 223 0.35 
TOTAL 7,125 11.13 

Most of the Mesa slopes from North to South, with the flow entering Mexico at several points. 
The northern and western perimeters of the Mesa flow into the adjacent Canyons. These 
perimeter watersheds are divided into several independent smaller watersheds. The watershed 
boundaries on the Mesa are not well defined because the Mesa is so flat. There are very few 
defined natural drainage paths, with much of the runoff sheet-flowing across the Mesa. The 
watershed boundaries shown are based on field investigations and best available mapping, but the 
actual drainage boundaries may be very different. 

The only watershed that has been studied significantly from a drainage perspective is the East 
Watershed. Hydrologic models have been prepared for both of the previous drainage studies. The 
peak flows calculated in the two studies are different, primarily because of different assumptions 
relative to developed area, proposed drainage facilities, and watershed areas. The East Watershed 
includes a large area of unincorporated County property. The hydrologic model assumed the 
same industrial development for the unincorporated area. If land uses change in the County area, 
it may change the runoff rates. The differences for the concentration point at the border are 
shown below. 

0100 at Border 
East Watershed 

Area (mi2l Q100(cfs) 
1988 Study 5.72 5,050 
1999 Study 6.63 3,529 
2004 CPU 6.78 3,673 
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As part of this study, new hydrologic models have been prepared for the main watersheds which 
flow into the Tijuana River. For the East Watershed, HEC-1 has been used, since both previous 
studies used this model. For the other watersheds, the standard City of San Diego Modified 
Rational Method (AES) has been used. The results of these analyses are shown in the table below. 

Hydrologic Analysis Summary 
Area (mi2

) Q50(cfs) Q100(cfs) 
West Perimeter Watershed 0.40 170 444 
West Watershed 3.42 672 1,676 
East Watershed 6.78 1,280 3,673 

10.60 2,122 5,793 

In addition to the above flows, the Spring Canyon open space area contributes 109 cfs (QSO) and 
257 cfs (QlOO) from 1.2 me. Since the Tijuana River Watershed is a water-quality impacted 
watershed, the quality and quantity of flow will need to be addressed before additional 
development takes place. 
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IV. HYDRAULIC ANALYSIS 

Most of the Mesa is very flat, resulting in local flooding during storms at the low points and along 
some drainage ditches. The only significant creek on the Mesa is the main channel in the East 
Watershed, Otay Mesa Creek, which flows from North to South along La Media Road and 
crosses the border into Mexico just north of the Tijuana Airport. 

A HEC-RAS hydraulic model was prepared for this channel from the border north to Otay Mesa 
Road. The purpose of this model was to identify the 1 00-year floodplain for this reach for present 
conditions. The proposed future drainage project along this alignment will be designed to contain 
the 100-year flow, reducing or eliminating flooding impacts to adjacent properties. 

The HEC-RAS model was also used to size the proposed new channel from Airway Road to just 
south of Siempre Viva Road. Several alternative cross-sections were modeled to reflect input on 
the environmental aspects of the channel. 

A significant tributary to the main channel enters just upstream of the Siempre Viva Road 
crossing. This tributary conveys flow from the De La Fuente Business Park and the Siempre 
Viva Business Park. The existing channel from La Media Road to the proposed main channel is 
approximately 15 feet wide and 4 feet deep, with a hydraulic capacity of approximately 120 cfs. 
The 100 year flow in this channel is 1116 cfs. A proposed new channel has a 50 ft bottom width 
with 1.5:1.0 side slopes and will convey the 100 year flow. A double 10' x 4.5' RCB will also be 
required for the flow under La Media Road. The cost estimate does not include these facilities. 
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HEC-RAS Plan: Plan 01 River: Otay Mesa Draina Reach: Channel Profile: PF 1 

EReach _ River Sta Profile Q Total MinCh Ef w.s. Elev CritW.S. E.(3. Elev E.G. Slope VeiChnl Flow Area Top Width Froude# Chi --- t--------

r------ (cfs) (ft) (ft) (ft) (ft) (fl/ft) (fils) (sq ft) (ft) 

Channel · "5500 PF 1 2500.00 464.60 471.08 471.16 0.002743 2.33 1073.59 200.00 0.18 
~~- ------
Channel 5350 PF1 2500.00 464.23 470.69 470.76 0.002572 2.16 1279.19 335.44 0.17 

Chann~~too :____ PF 1 2500.00 463.60 470.06 470.12 0.002591 2.17 1275.99 335.16 0.17 

fChann~OO PF 1 2500.00 462.85 469.27 469.33 0.002666 2.19 1263.56 334.04 0.18 

1_\::hannel /4500 PF 1 2500.00 462.10 468.51 468.56 0.002430 2.08 1358.84 378.24 0.17 

I Channel 4200 PF 1 2500.00 461.35 467.79 467.85 0.002365 2.07 1371.79 379.61 0.17 r--.. ------ f---~. ---

2500.00 460.60 467.09 467.15 0.002266 2.04 1392.50 381.79 0.16 1 Channel 3900 PF 1 
~;;----,' - . ------------

, Channel. 3600 -~~~---~ 2500.00 459.85 466.30 466.37 0.002969 2.32 1153.04 281.59 0.19 

fchannel .3300 rF 1 2500.00 459.10 465.33 465.42 0.003423 2.41 1109.99 285.62 0.20 ,-------------
rchannel 3050 . PF 1 . 3000.00 458.48 463.50 463.74 0.014532 4.06 777.90 261.33 0.39 r---. -··--- ------

463.61 0.000245 603.31 222.92 1 Channel 2900 PF 1 3000.00 458.10 463.23 461.14 4.97 0.41 r -__ - --------
, Channel 2850 PF 1 3000.00 457.60 462.74 461.24 463.55 0.000521 7.22 415.32 168.05 0.58 
Channel 3!50 Culvert 
~--·--

Channel ~~o ____ PF1 ___ 3000.00 455.59 462.07 458.95 462.52 0.011957 5.38 557.46 183.64 0.37 ____ , _______ 
r---- -

Channel 2500 l PF 1 3000.00 455.38 461.81 461.87 0.001846 2.07 1492.22 277.64 0.15 
--~----- -------:-1PF----

1 Chan~ 2300 ____ ·_ PF_:I ___ 3000.00 455.08 461.31 461.40 0.003272 2.45 1261.91 277.98 0.19 

~~nnel ~1 00 ------ffi 1 _. 
3000.00 454.78 460.34 460.48 0.006864 3.05 1006.36 275.431 0.27 

~hanne._l_ 2050 ___ PF1 3000.00 454.70 460.11 460.21 0.003838 2.56 1191.75 275.37 0.21 
~Channel 12000 1 PF 1 3000.00 454.63 460.00 456.55 460.06 0.002196 2.06 1582.39 378.001 0.16 
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Worksheet 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Trapezoidal Channel • 1 

Trapezoidal Channel 

Manning's Formula 

Discharge 

Mannings Coefficient 0.045 

Slope 0.006150 ft/ft 

Depth 4.00 ft 

Left Side Slope 1.50 H : V 

Right Side Slope 1.50 H : V 

Bottom Width 50.00 ft 

Results 

Discharge 1,331.30 cfs 

Flow Area 224.0 ft2 

Wetted Perimeter 64.42 ft 

Top Width 62.00 ft 

Critical Depth 2.73 ft 

Critical Slope 0.022466 ft/ft 

Velocity 5.94 ft/s 

Velocity Head 0.55 ft 

Specific Energy 4.55 ft 

Froude Number 0.55 

Flow Type Subcritical 

untitled.fm2 
Project Engineer: Michael Knapton 
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Cross Section 
Cross Section for Trapezoidal Channel 

Project Description 

Worl<sheet 

Flow Element 

Method 

Solve For 

Section Data 

Trapezoidal Channel - 1 

Trapezoidal Channel 

Manning's Formula 

Discharge 

Mannings Coefficient 0.045 

Slope 0.006150 tuft 

Depth 4.00 ft 

Left Side Slope 1.50 H : V 

Right Side Slope 1.50 H : V 

Bottom Width 50.00 ft 

Discharge 1 ,331.30 cfs 

~----------------------50.00ft----------------------~ 

untitled.fm2 Kimley-Horn and Associates 
05/27/05 07:08:57 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 
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V. PROPOSED DRAINAGE FACILITIES 

For most of the Mesa, drainage facilities are constructed as part of development or road projects, 
and include only facilities in the immediate vicinity of the projects. For the proposed future 
private development, no designs are available to show these future facilities. Caltrans has 
prepared plans for their SR-905 project, and those facilities are shown on the attached map. 

The only Master Planned facility which needs to be constructed before development takes place is 
the Main Channel and Detention basin in the East Watershed. Details of this system are presented 
in Section VI. 
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VI. PROPOSED DRAINAGE ALTERNATIVES 

The historical drainage on the Mesa, with its flat terrain and shallow swales for drainage paths, 
did not become a problem until development started taking place in the 1960s. This development 
started concentrating flows in culverts under roads and redefined some of the historical drainage 
paths. Some of the development solved problems in some areas, but impacted other areas by 
moving the problem downstream. One of these areas is the existing creek that parallels La Media 
Road and eventually crosses the border into Mexico. The frequent flooding along portions of this 
channel is a constraint to future development for some of the areas along the creek. 

1. NO PROJECT 

The alternative of doing nothing to improve the drainage along the main creek channel would 
prevent future development from taking place along portions of La Media Road. The existing 
creek is not deep enough to allow the adjacent properties to drain effectively. To provide 
continued access along the truck route during storms, if the channel is not constructed, the roads 
will need to be raised or alternative routes identified. The existing intersection of Airway Road 
and La Media Road floods after any significant precipitation. The adjacent roads are too low to 
allow significant flows to pass under them, so they flood frequently. If the roads are raised to 
allow more flow to pass under them, they will impact the already-developed adjacent property, 
parts of which would now be lower than the roads, creating even more difficult drainage issues 
for the properties. 

2. CONCRETE CHANNEL 

The 1999 Otay Mesa Drainage Study recommended a concrete channel from Otay Mesa Road to 
the Border Detention Basin. The recommended plan was a concrete channel along the east side 
of La Media Road until reaching Siempre Viva Road, where it crossed under La Media and 
followed on the north side of Siempre Viva to box culverts under Siempre Viva that connected to 
the Border Detention Basin. All of the concrete channel alternatives assumed that the existing 
creek with its habitat would continue to carry low flows. The 1999 cost for this alternative was 
$10.6 million, which would be approximately $14.9 million in 2005 dollars without land 
acquisition. 

3. LA MEDIA CHANNEL AND BORDER DETENTION BASIN 

The largest watershed on the Mesa is the East Watershed, which covers an area at 6.78 square 
miles (4,340 Acres). All of the flow from this watershed collects at a concentration point at a 
large culvert where it crosses the border with Mexico and flows under the airport access road and 
airport runway before flowing into the Tijuana River. 

This portion at the Mesa is extremely flat, and the adjacent properties can not effectively drain 
into the existing small creek channel without raising the elevations of the roads and developments 
near the creek. To allow for future development and to accommodate runoff from proposed 
future projects, a new channel is required with inverts from 3 to 5 feet below the existing creek 
channel. 
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The proposed channel has a bottom width that varies from 240 feet at the new border detention 
basin to 200 feet from north of Siempre Viva Road to the Airway Road!La Media Road 
intersection. The side slopes will vary between 4:1 to 10:1. Heavy riparian vegetation will be 
allowed to grow in the channel and no annual maintenance will be required. Once the vegetation 
has matured, maintenance of dead or fallen trees may be required every few years. There will be 
a 12 foot wide access road on each bank. The Channel will contain the 100 year flood flow with 
mature vegetation growth. 

From the Airway Road/La Media Road intersection, a 35 foot wide concrete channel along the 
east side of La Media Road will connect with the proposed Caltrans culverts which will be 
constructed with SR 905. The RCB culverts under the intersection will need to accommodate 
existing utilities in both roads, which may impact the intersection and the utilities. 

The Border Detention Basin will be designed to attenuate peak flows from 5 year to 100 year 
storms. The outlet structure will be less than six feet high, and will not be under the jurisdiction 
of the State of California DSOD. The design of the outlet structure will be prepared with final 
plans for the project. The Detention Basin will be approximately 1700' by 1500' and cover an 
area of approximately 58 acres. 

Border Detention Basin 

Area: 58 Acres 
Max. Water Depth: 6.0 Feet 
Max. Storage Volume: 308AF 

The basin will be graded to appear natural. Natural vegetation will be allowed to grow in the 
basin and no annual maintenance will be required. A low-flow stream will be created through the 
basin. A Maintenance Assessment District may be created for maintaining the channel and 
detention basin. 

The basin and channel will require the removal of approximately 915,000 CY of soil. It is 
assumed that this export will be used on adjacent properties to raise the building pad grades 
thereby limiting the haul distance. A preliminary cost estimate was prepared which reflects both 
the construction costs and the land acquisition costs. A Property Ownership Map which shows 
the ownership within the East Watershed is attached. 
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La Media Channel and Border Detention Basin 
Preliminary Opinion of Probable Construction Cost 
2/8/2005 

Kimley-Horn and Associates 
Construction Items 

Item No. Description 
1 Excavation 
2 Airway Road culvert (6-5'wx5'h) 
3 La Media/Airway Road intersection culvert (6-1 O'wx6'h) 
4 Siempre Viva Road culvert (8-1 O'wx8'h) 
5 Detention Basin Outlet Structure 
6 Traffic Control 
7 Utility Relocation 
8 Street Repair 
9 Erosion Control 
10 Revegetation 

Land Acquisition 

I 1 \~and Acquisition (outside MHPA)* 
2 Land Acguisition (inside MHPA)** 

Quantity 
822,500 

300 
1,500 
1,490 

1 
1 
1 
1 
1 
1 

Subtotal 
Contingency 

Total 

2,610,000 
1,820,000 

Subtotal 
Contingency 

Total 

Total Cost (Construction and Land Acquisition) 

Notes: * Includes area of detention basin and channel south of Siempre Viva 
** Includes entire area within MHPA boundary 

Units Unit Price 
CY $2 
CY $1,500 
CY $1,500 
CY $1,500 
LS $100,000 
LS $100,000 
LS $150,000 
LS $50,000 
LS $50,000 
LS $600,000 

20% 

SF $4 
SF $1 

20% 

***Estimate does not include engineering, environmental, geotechnical, surveying, etc. 

K:\095407000\Excel\[cost estimate.xls]Sheet1 

Cost 
$1,645,000 
$450,000 

$2,250,000 
$2,235,000 
$100,000 
$100,000 
$150,000 
$50,000 
$50,000 

$600,000 

$7,630,000 
$1,526,000 
$9,156,000 

$10,440,000 
$1,820,000 

$12,260,000 
$2,452,000 
$14,712,000 

$23,868,000 



VII. RECOMMENDED DRAINAGE DESIGN CRITERIA 

Since the five watershed areas on the Mesa flow in every direction except east, they flow into 
different watersheds with different constraints and impacts. The runoff from the five watersheds 
will have different criteria for design of drainage facilities. 

West Perimeter Watershed 
This watershed consists of smaller Mesa-top watersheds with a total area of approximately 254 
acres that drain to the west to three separate creeks in canyons and gullies. These creeks are 
carried under the SD&AE and Trolley tracks and through San Ysidro in buried storm drain 
systems. The storm drains under the tracks have hydraulic capacities of 3 0 cfs (18" RCP) and 125 
cfs (36" RCP) based on the San Ysidro Boulevard Area Master Drainage plan prepared by BSI 
Consultants, February 15, 1996. Sub-basins OT3-7 and OT3-8 combine downstream into a single 
creek that flows to the 36" RCP. The current study estimates 140 cfs (QlOO) will flow off of the 
Mesa into this sub-basin. This study does not address the capacity of the downstream system or 
include the hydrologic analysis for areas to the west of the Mesa, but clearly the 125 cfs capacity 
of the existing system will be exceeded. This area will need to be addressed in more detail during 
design of the upstream tributary development. Detention Basins are recommended which will 
reduce peak flows in the sub-basin to minimize impacts on the downstream system. These 
detention basins will reduce the peak, 50-year, and 1 00-year flow to predevelopment levels. 
Because of the unstable soils in this area, care should be taken that the proposed detention basins 
and relocated drainage facilities do not contribute to an increase in the risk of slides through 
increased saturation of the soil. 

West Watershed 
The West Watershed consists of smaller Mesa-top watersheds that drain into the tributary 
canyons of Spring Canyon. All of the flow from the watershed flows into Mexico at the Spring 
Canyon concentration point. Detention basins will be required to reduce the post-development 
peak flows to predevelopment levels for the 50-year and 1 00-year storm. If the detention basins 
concentrate flows at the upper edge of canyons, care must be taken to ensure that erosion 
potential is not increased downstream. 

East Watershed 
The East Watershed flows to Mexico at a single concentration point between Britannia and La 
Media roads. Requirements for the control of peak runoff from development in this watershed 
already exist. The "Notice" dated August 7, 1987 (page 2), sets criteria for detention basins and 
for storm drain sizing. As part of the future storm drain project in this watershed, a single 
detention basin will be constructed at the border. The construction of this basin will eliminate the 
need for individual on-site detention basins for subsequent development. 

North Perimeter Watershed 
These small watersheds along the northern edge of the Mesa flow into small canyons that flow 
into the Otay River. There are no peak flow attenuation requirements for flows from these 
watersheds. There may be water quality issues with the Otay River, and there may be erosion 
issues from storm drains on the Mesa. Only approximately 14 acres of Neighborhood 6 are in 
this watershed. 
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VIII. STORM WATER QUALITY REQUIREMENTS 

Because of problems related to the poor water quality of storm water runoff from urban 
conveyance systems, the City requires that storm water Best Management Practices (BMPs) be 
constructed for all new projects. The storm water discharge contains pollution such as chemicals, 
trash, sediment, bacteria, metals, oil and grease. Construction projects which add impervious 
areas and change drainage patterns increase the discharge of these pollutants. 

The Municipal Storm Water National Pollutant Discharge Elimination System Permit (NPDES 
Municipal Permit), approved February 21, 2001 by the San Diego Regional Water Quality 
Control Board (RWQCB), requires the City to implement regulations for constructing storm 
water BMPs for development projects. 

In 2003, as part of the San Diego Municipal Code, the City published "Storm Water Standards­
A Manual for Construction & Permanent Storm Water Best Management Practices 
Requirements." This manual is the reference document for all of the storm water issues 
encountered in development, including BMPs. Included in this report are Appendix C - Example 
Permanent Storm Water Best Management Practices, and the Storm Water Requirements 
Applicability Checklist from the City's Manual. Before preparing a drainage study, the "Storm 
Water Requirements Applicability Checklist" is completed. This checklist is used to determine 
the priority level of the project. Most of the projects on the Mesa will require Priority Project 
Permanent Storm Water BMPs and High Priority Construction Storm Water BMPs. 

All projects subject to the priority permanent BMP requirements must include a "Water Quality 
Technical Report." From the manual, the report will include: 

1. A drainage study report prepared by a civil engineer, hydrologist, or hydrogeologist 
registered in the State of California, with experience in the science of stream and river 
generated surface features (i.e., fluvial geomorphology) and water resources management, 
satisfactory to the City Engineer. The report shall consider the project area's location (from 
the larger watershed perspective), topography, soil and vegetation conditions, percent 
impervious area, natural and infrastructure drainage features, and any other relevant 
hydrologic and environmental factors to be protected specific to the project area's watershed. 

2. A field reconnaissance to observe and report on downstream conditions, including 
undercutting erosion, slope stability, vegetative stress (due to flooding, erosion, water quality 
degradation, or loss of water supplies) and the area's susceptibility to erosion or habitat 
alteration as a result of any future upstream development. 

3. A hydrologic analysis to include rainfall runoff characteristics from the project area including 
at a minimum, peak runoff, time of concentration, and detention volume (if appropriate). 
These characteristics shall be developed for the two-year and ten-year frequency, six-hour or 
24-hour, type B storm for the coastal areas of San Diego County. The largest peak flow 
should be included in the report. The report shall also report the project's conditions of 
concern based on the hydrologic and downstream conditions discussed above. Where 
downstream conditions of concern have been identified, the drainage study shall establish that 
pre-project hydrologic conditions that minimize impacts on those downstream conditions of 
concern would be either improved or maintained by the proposed project, satisfactory to the 
City Engineer, by incorporating the permanent BMP requirements. 
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Appendix D ofthe Manual includes detailed guidelines for the Water Quality Technical Report. 

There are numerous alternative permanent BMPs that can be used for each project. The 
alternatives include Site Design BMPs, Source Control BMPs, and Treatment Control BMPs. 
The Site Design BMPs are primary ways to reduce storm water runoff through means such as 
increased pervious areas, increased infiltration, use of natural channels, and appropriate 
landscaping. All of these except dry wells are applicable to the Mesa. Source Control BMPs are 
meant to control pollutants at their source before they enter storm water, and are all applicable to 
the Mesa. Treatment Control BMPs treat the storm water before it leaves the property, and 
include natural methods such as biofilters, detention basins, wetlands, and porous pavement, and 
mechanical methods such as filters and separators. The one Treatment Control BMP that is not 
applicable to the Mesa is infiltration, which is not very effective on the Mesa because of the clay 
soils. 

Most of Otay Mesa drains to the south across the border with Mexico and eventually into the 
Tijuana River. A small portion flows north into the Otay River, and the far western part of the 
Mesa flows to the west through San Ysidro and then into the Tijuana River. The Tijuana River 
has been identified by the 2002 Clean Water Act as a "Section 303(d) Water Quality Limited" 
river. The pollutants of concern which are included in the attached pages from the USEPA, need 
to be listed, and the new development project's potential impacts on these pollutants need to be 
included in the project's drainage report. 

Drainage Study for the Otay Mesa Community Plan 22 June,2006 



Recommended Storm Water Policies 

1. Apply water quality protection measures to land development projects during project 
design, permitting, construction, and operations in order to minimize the quantity of 
runoff generated on-site, the disruption of natural water flows and the contamination of 
storm water runoff. 

a. Increase on-site infiltration, and preserve, restore or incorporate natural drainage 
systems into site design 

b. Reduce the amount of impervious surfaces through selection of materials, site 
planning, and narrowing street widths where possible. 

c. Increase the use of natural vegetation and landscaping in drainage design. 
d. A void conversion of areas particularly susceptible to erosion and sediment loss 

(e.g.: steep slopes), and where unavoidable, enforce regulations that minimize 
these impacts. 

e. A void land use, site development, and zoning regulations that limit impacts on, 
and protect the natural integrity of topography, drainage systems, and water 
bodies. 

f. Maintain landscape design standards that minimize the use of pesticides and 
herbicides. 

g. Enforce maintenance requirements in development permit conditions. 

2. Require construction contractors to comply with accepted storm water 
prevention planning practices for all projects. 

pollution 

a. Minimize the amount of graded land surface exposed to erosion and enforce 
contro 1 ordinances 

b. Continue routine inspection practices to check for proper erosion control methods 
and housekeeping practices during construction. 

c. Ensure that contractors are aware of and implement urban runoff control­
programs. 

3. Encourage measures to promote the proper collection and disposal of pollutants at the 
source, rather than allowing them to enter the storm drain system. 

a. Promote the provision of used oil recycling and/or hazardous waste recycling 
facilities and drop-off locations. 

b. Follow up on complaints of illegal discharges and accidental spills to storm 
drains, waterways, and canyons. 

K:\095407000\Drainage\Otay Mesa Drainage Study June 2006.doc 
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Kimley-Horn 
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2. City of San Diego Storm Water Standards 

3. Drainage Study for the Otay Mesa Community Plan 

4. California Stormwater BMP Handbook, "Extended Detention Basin - TC-22" New 
Development and Redevelopment, January 2003 

5. California Stormwater BMP Handbook, "Vegetated Swale- TC-30" New Development 
and Redevelopment, January 2003 
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