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SECTION 1 INTRODUCTION 
PURPOSE 
The purpose of this report is to investigate the extent of interior flood hazards within a portion of 
the City of Stockton that may be affected by Smith Canal.  The area under investigation is the 
drainage tributary area of Smith Canal, as shown in Figure 1, “Location Map”.  The westerly 
portion of the study area lies within a Zone A designation per the FEMA Flood Insurance Rate 
Map, October 16, 2009 Map Number 06077C0455F.  This map list the 100-year flood elevation 
for Smith Canal at elevation 10 feet (NAVD 88 datum).  The easterly portion of the study area 
lies mostly within a Zone X designation with small portions in a Zone A designation per the 
FEMA Flood Insurance Rate Map, October 16, 2009 Map Number 06077C0460F.  Both of these 
Flood Insurance Rate Maps are available in Appendix A, “FEMA Flood Insurance Rate Maps.”  
This report analyzes the interior drainage flood hazards that may result from a 24-hour 100-year 
rainfall event. 

A closure structure or gate is currently in design for the west end of Smith Canal this gate is 
intended to be closed during high tide events.  An analysis of the closure structure and the 
operation of Smith Canal as a detention basin is beyond the scope of this analysis.  A copy of the 
technical memorandum on the proposed closure structure is available in Appendix E, “Smith 
Canal Closure Structure Conceptualization.” 

High and low points within the streets of the study area can possibly create isolated flooding at 
the low points.  However, a detailed analysis of the possible isolated flooding locations was 
beyond the scope of this report and is not a part of this analysis.  Instead, this report focuses only 
on the ability to detain and evacuate the total runoff volume from within the drainage shed. 
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SECTION 2 STUDY AREA 
GENERAL 
The study area lies in the City of Stockton, San Joaquin County.  The study area is the drainage 
shed tributary to Smith Canal. Figure 2 shows the approximate limits of the Smith Canal 
drainage shed. 

For the purpose of this report, the total drainage shed studied is approximately 3,430 acres. 

TOPOGRAPHY 
In general, the existing ground surface topography within the drainage shed slopes from east to 
west 18.5 feet (NAVD 88 datum) at the intersection of California Street and Pine Street to an 
approximate elevation of -1.0 feet (NAVD 88 datum) at the intersection of Alpine Avenue and 
Wisconsin Avenue. 

SOILS 
A detailed soils investigation was beyond the scope of this report; however, the determination of 
the general soil characteristics was necessary to complete the hydrologic analysis.  General soils 
information was obtained from the “Soil Survey of San Joaquin County, California” prepared by 
the United States Department of Agriculture (USDA) Soil Conservation Service. 

The dominant soil classifications or map units within the District boundaries are Scribner-Urban 
land complex, Jacktone-Urban land complex, and Columbia fine sandy loam (drained).  These 
soils have a general hydrologic group classification of Class “C,” “D,” and “B,” respectively, 
according to the USDA NRCS Web Soil Survey. 

 

SCS Curve Numbers (CN) 

Land Use Description Hydrologic Soil Group 

 
A B C D 

Residential ¼ acre lot size 61 75 83 87 

Commercial and Business Areas 98 98 98 98 

 

LAND USE 
The general land use within the drainage shed is primarily residential development (1/8 acre lots 
to 1/4 acre lots) with some commercial development. 

DRAINAGE AREA 
The study area is divided into thirteen subareas, as shown in Figure 3, “Drainage Subareas,” nine 
of the thirteen areas discharge from individual pump stations into Smith Canal.  The remaining 
four subareas located in the southwest corner of the study area discharge by gravity into Smith 
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Canal.  General subarea information is listed on Table 1 with specific data associated to each 
subarea drainage shed found in Appendix B, “Drainage Subarea Characteristics.”  None of the 
pump stations is currently equipped with a generator.  Section 5 discusses the alternative means 
of providing power to the pump stations in the event of a power outage during a flood event.  
Detailed information about the pumps and pump stations is located in Appendix C, “Pump 
Data.” 
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Table 1: Pump Station Data 

Drainage 
Subarea 
Designation 

Drainage 
Subarea Name 

Drainage 
Subarea 
Area (Ac) 

Drainage 
Subarea Pump 
Station 

Total Maximum 
Pump Station 
Capacity (gpm) 

1 Buena Vista 
North 121.63 No. 1 5,500 

2 Lake Drive 4.22 No. 2 2,700 

3 Franklin 
Avenue 425.22 No. 3 15,260 

4 Plymouth 
Road 90.44 No. 4 14,320 

5 Gardena PS 54.65 No. 5 5,600 

6 Moreing 35.92 No. 6 5,500 

7 Yosemite Lake 1935.91 No. 7 129,500 

8 Buena Vista 
South 477.47 No. 8 31,100 

9 Ryde Ave. 167.1 No. 9 16,800 

10 Kingsley Ave. 18.03 Gravity 
Discharge  

11 Pinetree Dr. 7.78 Gravity 
Discharge  

12 Occidental 
Ave 5.6 Gravity 

Discharge  

13 Louis Park 21.33 Gravity 
Discharge  
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SECTION 3 PLANNING AND DESIGN 
GENERAL 
Presented in this section is an overview of the planning and design considerations for the interior 
drainage of the study area.  The following sections of this report utilize this information to 
describe the hydrologic strategies and analytical process. 

STUDY PROCESS 
An analysis of the interior drainage areas that discharge into Smith Canal is necessary to 
determine whether street detention storage and existing facilities are sufficient to manage the 
runoff from a 24-hour, 100-year rainfall event. 

LAND USE CONSIDERATIONS 
As noted in Section 2 of this report, the land use of the subject area is primarily residential 
development with some commercial development.  For the purposes of this report no other type 
of land use was considered in the analysis. 

DESIGN CONSIDERATIONS 
Rainfall runoff is considered as the only source of water entering the study area.  This study will 
analyze the likely locations of street detention storage during a major rainfall event, the depth of 
detention storage within the streets is due to this event, and existing pumping facility capabilities. 
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SECTION 4 HYDROLOGY 
A hydrologic analysis was performed to determine the runoff volume from a 24-hour, 100-year 
storm event.  The thirteen subareas within the study area are in primarily residential areas.  An 
analysis of City of Stockton GIS and aerial photographs shows that approximately twenty 
percent of these areas are composed of a network of residential streets.  The street elevations are 
lower than those of the adjacent houses, so flooding would first occur in the street network 
before ponding to an elevation that would begin to flood houses or other buildings.  
Approximately one-half of the street networks could fill up with water to a depth of one foot 
before the water would inundate any buildings.  The results of the hydrologic analysis were used 
to determine if the combination of street storage and the existing pump rates are adequate 
discharge rainfall runoff from a 24-hour, 100-year storm event into Smith Canal. 

METHODOLOGY 
The rainfall characteristic of the area is found in the Hydrology Manual for the San Joaquin 
County Department of Public Works.  Using Hydraflow® Hydrographs 2008  and the NRCS 
Type 1 rainfall distribution unit hydrographs were established for each of the thirteen subareas.  
These unit hydrographs were then applied to a 24-hour storm duration obtained from the San 
Joaquin County Hydrology Manual (September 1997), producing a hydrograph appropriate for 
each subarea during a 24-hour, 100-year storm event.  Data unique to each subarea such as 
acreage, soil group areas, paved area, SCS curve number, hydraulic length, and approximate time 
of concentration, are shown in Appendix B, “Drainage Subarea Characteristics.” 

Each pump station was modeled using a constant maximum pumping rate as shown in Table 
1,”Pump Station Data,” derived from the anticipated design pump capacity per the pump curves 
provided in Appendix C, “Pump Data.” 

RAINFALL VOLUME 
Calculations for the runoff volume of each subarea were based on flow rates determined from 
hydrographs of a 24-hour, 100-year storm event, which were established as described above.  
Hydraflow Hydrographs determines the maximum runoff flow rate for a given watershed using a 
unit hydrograph for the rainfall depth of a 24-hour, 100-year storm event, watershed area, land 
use type and hydrologic soil groups, approximate watershed slope, and watershed hydraulic 
length. 

TIME OF CONCENTRATION 
The time of concentration was estimated to be the maximum time for rainfall to surface flow 
from the most hydrologically remote location to the street gutter, into the first storm drain inlet, 
and travel through the storm drain system to the point of concentration (pump station) for each 
subarea.  The time of concentration for each subarea is shown in Appendix D, “Hydrologic 
Analysis.” 

PUMPING FACILITIES 
As previously discribed, there are nine pump stations that discharge into Smith Canal,  See Table 
1 for specific pump data. 

ANALYSIS 
Results of the analysis are contained in Appendix D, “Hydrologic Analysis.”  A summary of the 
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results are shown in Table 2, “Storage and Runoff Volumes,” which compares the total available 
street storage to the required 100-year runoff volume.  As stated above, analysis of the available 
street network shows that approximately 20% of each of the subareas is composed of streets, as 
can be seen in Appendix B, “Watershed Characteristics.”  For the purposes of this report, it is 
assumed that one-half of the streets are capable of holding a depth of up to one foot of water 
before inundation will threaten buildings. 

 
Table 2: Storage and Runoff Volumes 

Drainage 
Subarea 
Designation 

Drainage Subarea 
Name 

Drainage 
Subarea 
Area 
(Ac) 

Available 
Street 
Network 
Storage 
(Ac-ft) 

Required 
100-Year 
Runoff 
Storage 
Volume 
(Ac-ft), 
with 
Pumping 
Rate 

% Storage 
Used,  
100-year 
Storm, 
Existing 
Pump Rate 

Available 
Storage 
Remaining 
(ac-ft) 

1 Buena Vista North 121.63 12.0 10.6 88.3% 1.40 

2 Lake Drive 4.22 0.4 0.06 15.0% 0.34 

3 Franklin 425.22 42.0 41.0 97.6% 1.00 

4 Plymouth 90.44 9.0 2.6 28.9% 6.40 

5 Gardena 54.65 5.4 2.5 46.3% 2.90 

6 Moreing 35.92 3.5 1.2 34.3% 2.30 

7 Yosemite Lake 1935.91 193.0 158.7 82.2% 34.30 

8 Buena Vista South 477.47 47.0 42.8 91.1% 4.20 

9 Ryde Avenue 167.1 16.7 13.2 79.0% 3.50 

10 Kingsley Avenue 18.03 1.8 

11 Pinetree Drive 7.78 0.8 

12 Occidental Avenue 5.6 0.6 

13 Pixie Woods 21.33 2.1 
1. Required 100-year Runoff Storage Volume is the maximum storage volume required, which was determined using Hydraflow 
Hydrographs’ reservoir modeling, which accounts for the time of concentration, the rainfall distribution, and the pumping rate at 
the point of outflow.  The reservoir hydrographs are available in Appendix D, “Hydrologic Analysis.” 

2. Existing pump rates provided are derived from the anticipated design pump rate at the time the pump was installed.  Actual 
pump rates will vary. 

 

As shown in the table above, all drainage subarea pump stations provide sufficient protection to 
the subareas they serve, minimizing flooding on the interior of the study area during a 100-year 
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storm event. 

The discharge hydrographs from each drainage subarea (1 through 13) are combined to generate 
the Smith Canal inflow hydrograph.  The volume of this inflow hydrograph is approximately 765 
acre-feet.  A plot of the Smith Canal inflow hydrograph is shown in Figure 4. 



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  28 
Smith Canal Combined

Hydrograph type =  Manual Peak discharge =  465.01 cfs
Storm frequency =  100 yrs Time to peak =  645 min
Time interval =  5  min Hyd. volume =  765.475 acft
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SECTION 5 CONCLUSIONS/RECOMMENDATIONS 
GENERAL 
This analysis demonstrates that the street network and existing drainage facilities as discussed 
above can adequately accommodate a 24-hour, 100-year storm event. 

IMPROVEMENTS 
Each pump station’s electrical system should be improved to include a generator power 
receptacle with the appropriate switching gear. This will allow the connection of a portable 
generator during a power failure. 
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of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE.  The Base
Flood Elevation is the water-surface elevation of the 1% annual chance flood.

FLOODWAY AREAS IN ZONE AE

The  floodway  is  the  channel  of  a  stream  plus  any  adjacent  floodplain  areas  that  must  be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with  average  depths  of  less  than  1  foot  or  with  drainage  areas  less  than
1 square mile; and areas protected by levees from 1% annual chance
flood.

OTHER AREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Boundary dividing Spec ia l Flood Hazard Areas of different
Base  Flood  Elevations,  f lood  depths  or  f lood  ve locit ie s.

Base Flood Elevation line and value; elevation in feet*
Base Flood Elevation value where uniform within zone;
elevation  in  feet*

*Referenced to the North American Vertical Datum of 1988

Cross section line

Transect line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83), Western Hemisphere

1000-meter Universal Transverse Mercator grid values, zone 10

5000-foot grid ticks: California State Plane coordinate system,
zone III (FIPSZONE 0403), Lambert Conformal Conic Projection

Bench mark (see explanation in Notes to Users section of this
FIRM  panel)

River Mile

(EL 987)
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SPECIAL  FLOOD  HAZARD  AREAS  (SFHAs)  SUBJECT  TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

Floodway boundary
Zone D Boundary

Floodplain boundary

CBRS and OPA Boundary

,A ,A
(23(23

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.

ZONE AH Flood  depths  of  1  to  3  feet  (usually  areas  of  ponding);  Base  Flood
Elevations determined.

ZONE AO Flood  depths  of  1  to  3  feet  (usually  sheet  flow  on  sloping  terrain);
average  depths  determined.   For  areas  of  alluvial  fan  flooding,  velocities
also determined.

ZONE AR Special  Flood  Hazard  Area  formerly  protected  from  the  1%  annual
chance  flood  by  a  flood  control  system  that  was  subsequently
decertified.   Zone  AR  indicates  that  the  former  flood  control  system  is
being restored to provide protection from the 1% annual chance or
greater flood.

ZONE VE Coastal  flood  zone  with velocity  hazard  (wave action);   Base Flood Elevations
determined.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal
flood protection system under construction; no Base Flood Elevations
determined.

MAP REPOSITORIES
Refer to Map Repositories list on Map Index.

EFFECTIVE DATE OF COUNTYWIDE FLOOD
INSURANCE RATE MAP PANEL

October 16, 2009

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To dete rmine if f lood insurance is avai lable in this community, contact your insurance
agent or call  the Nationa l Flood Insurance Program at 1-800-638-6620.
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NOTES TO USERS
This map is for use in administering the National Flood Insurance Program.  It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size.  The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations
(BFEs) and/or floodways have been determined, users are encouraged to consult
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations
tables contained within the Flood Insurance Study (FIS) report that accompanies
this FIRM.  Users should be aware that BFEs shown on the FIRM represent
rounded whole-foot elevations.  These BFEs are intended for flood insurance rating
purposes only and should not be used as the sole source of flood elevation
information.  Accordingly, flood elevation data presented in the FIS report should
be utilized in conjunction with the FIRM for purposes of construction and/or
floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD 88).  Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study Report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for
construction, and/or floodplain management purposes when they are higher than
the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance Study
report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures.  Refer to Section 2.4 "Flood Protection Measures" of the Flood
Insurance Study report for information on flood control structures in this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) Zone 10N.  The horizontal datum was NAD83, GRS80 spheroid.
Differences in   datum, spheroid, projection or UTM zones used in the production of
FIRMs for adjacent jurisdictions may result in slight positional differences in map
features across jurisdiction boundaries. These differences do not affect the
accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988. These flood elevations must be compared to structure and ground
elevations referenced to the same vertical datum.  For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http://www.ngs.noaa.gov or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12
National Geodetic Survey, SSMC-3, #9202
1315 East-West Highway
Silver Spring, Maryland 20910-3282
(301) 713-3242

To obtain current elevation, description, and/or location information for bench
marks shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at
http://www.ngs.noaa.gov/.

Base map information shown on this FIRM was derived from multiple sources.
This information was compiled from the U.S. Geological Survey, 2002, National
Geodetic Survey, 2002, City of Lathrop, 1997, City of Manteca, Department of
Public Works, 2001, and San Joaquin County Community Development
Department, 2008.  Additional information was photogrammetrically compiled at a
scale of 1:12,000 from U.S. Geological Survey aerial photography dated 1989,
1993 and 2002.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction.  The floodplains and
floodways that were transferred from the previous FIRM may have been adjusted
to conform to these new stream channel configurations.  As a result, the Flood
Profiles and Floodway Data tables in the Flood Insurance Study report (which
contains authoritative hydraulic data) may reflect stream channel distances that
differ from what is shown on this map.

Corporate limits shown on this map are based on the best data available at the
time of publication. Because changes due to annexations or de-annexations may
have occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located.

Contact the FEMA Map Service Center at 1-800-358-9616 for information on
available products associated with this FIRM.  Available products may include
previously issued Letters of Map Change, a Flood Insurance Study report, and/or
digital versions of this map.  The FEMA Map Service Center may also be reached
by Fax at 1-800-358-9620 and their website at http://www.msc.fema.gov/.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1- 877- FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www.fema.gov/.

ZONE V Coastal  flood  zone  with velocity  hazard  (wave action);   no Base Flood Elevations
determined.

Notice to User:  The Map Number shown below should be used
when p lacing map orders;  the Community Number shown
above should be used on insurance appl ications for t he subject
community.

MAP SCALE 1" = 1000'

FEET
500 0 1000 2000

METERS
300 0 300 600

Provisionally Accredited Levee Notes to Users: Check with your local
community to obtain more information, such as the estimated level of protection
provided (which may exceed the 1-percent-annnual-chance level) and Emergency
Action Plan, on the levee system(s) shown as providing protection for areas on this
panel.  To maintain accreditation, the levee owner or community is required to
submit the data and documentation necessary to comply with Section 65.10 of the
NFIP regulations by August 23, 2009, for the Fourteenmile Slough Levee (east of
Interstate 5) and the Rough and Ready Island Levees; August 23, 2010, for Levee
P452 (along the northwest boundary of Reclamation District 404); and March 30,
2010, for all other levees.  If the community or owner does not provide the
necessary data and documentation or if the data and documentation provided
indicate the levee system does not comply with Section 65.10 requirements, FEMA
will revise the flood hazard and risk information for this area to reflect de-
accreditation of the levee system.  To mitigate flood risk in residual risk areas,
property owners and residents are encouraged to consider flood insurance and
floodproofing or other protective measures.  For more information on flood
insurance, interested parties should visit the FEMA Website at
http://www.fema.gov/business/nfip/index.shtm.

http://www.ngs.noaa.gov/
http://www.ngs.noaa.gov/.
http://www.msc.fema.gov/.
http://www.fema.gov/.
http://www.fema.gov/business/nfip/index.shtm.
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LEVEE SYSTEM THAT HAS BEEN
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POSSIBLE.  FOR ADDITIONAL INFORMATION,
SEE THE "PROVISIONALLY ACCREDITED
LEVEE NOTE" IN NOTES TO USERS.
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ACCREDITED.  OVERTOPPING OR FAILURE OF ANY LEVEE SYSTEM IS POSSIBLE.  FOR ADDITIONAL
INFORMATION, SEE THE "PROVISIONALLY ACCREDITED LEVEE NOTE" IN NOTES TO USERS.
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NOTE:  THIS AREA IS SHOWN AS BEING PROTECTED FROM THE 1-PERCENT-
ANNUAL-CHANCE OR GREATER FLOOD HAZARD BY A LEVEE SYSTEM.

OVERTOPPING OR FAILURE OF ANY LEVEE SYSTEM IS POSSIBLE.  FOR ADDITIONAL
INFORMATION, SEE THE "ACCREDITED LEVEE NOTE" IN NOTES TO USERS.

NOTE:  THIS AREA IS SHOWN AS BEING
PROTECTED FROM THE 1-PERCENT-ANNUAL-
CHANCE OR GREATER FLOOD HAZARD BY A
LEVEE SYSTEM THAT HAS BEEN
PROVISIONALLY ACCREDITED.  OVERTOPPING
OR FAILURE OF ANY LEVEE SYSTEM IS
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SEE THE "PROVISIONALLY ACCREDITED
LEVEE NOTE" IN NOTES TO USERS.
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COMMUNITY NUMBER PANEL SUFFIX

CONTAINS:

EFFECTIVE DATE
OCTOBER 16, 2009

Federal Emergency Management Agency

SAN JOAQUIN COUNTY,
CALIFORNIA

NFIP

AND INCORPORATED AREAS

LEGEND

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year.  The Special
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood.  Areas
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE.  The Base
Flood Elevation is the water-surface elevation of the 1% annual chance flood.

FLOODWAY AREAS IN ZONE AE

The  floodway  is  the  channel  of  a  stream  plus  any  adjacent  floodplain  areas  that  must  be
kept  free  of  encroachment  so  that  the  1%  annual  chance  flood  can  be  carried  without
substantial increases in flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with  average  depths  of  less  than  1  foot  or  with  drainage  areas  less  than
1 square mile; and areas protected by levees from 1% annual chance
flood.

OTHER AREAS

ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Boundary dividing Special F lood Hazard Areas of di fferent
Base  Flood  Elevations ,  f lood  depths  or  flood  velocit ies .

Base Flood Elevation line and value; elevation in feet*
Base Flood Elevation value where uniform within zone;
elevation  in  feet*

*Referenced to the North American Vertical Datum of 1988

Cross section line

Transect line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83), Western Hemisphere

1000-meter Universal Transverse Mercator grid values, zone 10

5000-foot grid ticks: California State Plane coordinate system,
zone III (FIPSZONE 0403), Lambert Conformal Conic Projection

Bench mark (see explanation in Notes to Users section of this
FIRM  panel)

River Mile

(EL 987)
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SPECIAL  FLOOD  HAZARD  AREAS  (SFHAs)  SUBJECT  TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

Floodway boundary
Zone D Boundary

Floodplain boundary

CBRS and OPA Boundary

A A

2323

ZONE A No Base Flood Elevations determined.
ZONE AE Base Flood Elevations determined.

ZONE AH Flood  depths  of  1  to  3  feet  (usually  areas  of  ponding);  Base  Flood
Elevations determined.

ZONE AO Flood  depths  of  1  to  3  feet  (usually  sheet  flow  on  sloping  terrain);
average depths determined.  For areas of alluvial fan flooding, velocities
also determined.

ZONE AR Special  Flood  Hazard  Area  formerly  protected  from  the  1%  annual
chance  flood  by  a  flood  control  system  that  was  subsequently
decertified.   Zone  AR  indicates  that  the  former  flood  control  system  is
being restored to provide protection from the 1% annual chance or
greater flood.

ZONE VE Coastal  flood  zone  with velocity  hazard  (wave action);   Base Flood Elevations
determined.

ZONE A99 Area  to  be  protected  from  1%  annual  chance  flood  by  a  Federal
flood protection system under construction; no Base Flood Elevations
determined.

MAP REPOSITORIES
Refer to Map Repositories list on Map Index.

EFFECTIVE DATE OF COUNTYWIDE FLOOD
INSURANCE RATE MAP PANEL

October 16, 2009

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine i f f lood insurance is available in this community, contact your insurance
agent or call  the National Flood Insurance Program at 1-800-638-6620.
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NOTES TO USERS
This map is for use in administering the National Flood Insurance Program.  It does
not necessarily identify all areas subject to flooding, particularly from local drainage
sources of small size.  The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations
(BFEs) and/or floodways have been determined, users are encouraged to consult
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations
tables contained within the Flood Insurance Study (FIS) report that accompanies
this FIRM.  Users should be aware that BFEs shown on the FIRM represent
rounded whole-foot elevations.  These BFEs are intended for flood insurance rating
purposes only and should not be used as the sole source of flood elevation
information.  Accordingly, flood elevation data presented in the FIS report should
be utilized in conjunction with the FIRM for purposes of construction and/or
floodplain management.

Coastal Base Flood Elevations shown on this map apply only landward of 0.0'
North American Vertical Datum of 1988 (NAVD 88).  Users of this FIRM should be
aware that coastal flood elevations are also provided in the Summary of Stillwater
Elevations table in the Flood Insurance Study Report for this jurisdiction. Elevations
shown in the Summary of Stillwater Elevations table should be used for
construction, and/or floodplain management purposes when they are higher than
the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance
Study report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures.  Refer to Section 2.4 "Flood Protection Measures" of the Flood
Insurance Study report for information on flood control structures in this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) Zone 10N.  The horizontal datum was NAD83, GRS80 spheroid.
Differences in   datum, spheroid, projection or UTM zones used in the production of
FIRMs for adjacent jurisdictions may result in slight positional differences in map
features across jurisdiction boundaries. These differences do not affect the
accuracy of this FIRM.

Flood elevations on this map are referenced to the North American Vertical Datum
of 1988. These flood elevations must be compared to structure and ground
elevations referenced to the same vertical datum.  For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
http://www.ngs.noaa.gov or contact the National Geodetic Survey at the following
address:

NGS Information Services
NOAA, N/NGS12
National Geodetic Survey, SSMC-3, #9202
1315 East-West Highway
Silver Spring, Maryland 20910-3282
(301) 713-3242

To obtain current elevation, description, and/or location information for bench
marks shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at
http://www.ngs.noaa.gov/.

Base map information shown on this FIRM was derived from multiple sources.
This information was compiled from the U.S. Geological Survey, 2002, National
Geodetic Survey, 2002, City of Lathrop, 1997, City of Manteca, Department of
Public Works, 2001, and San Joaquin County Community Development
Department, 2008.  Additional information was photogrammetrically compiled at a
scale of 1:12,000 from U.S. Geological Survey aerial photography dated 1989,
1993 and 2002.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction.  The floodplains and
floodways that were transferred from the previous FIRM may have been adjusted
to conform to these new stream channel configurations.  As a result, the Flood
Profiles and Floodway Data tables in the Flood Insurance Study report (which
contains authoritative hydraulic data) may reflect stream channel distances that
differ from what is shown on this map.

Corporate limits shown on this map are based on the best data available at the
time of publication. Because changes due to annexations or de-annexations may
have occurred after this map was published, map users should contact appropriate
community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located.

Contact the FEMA Map Service Center at 1-800-358-9616 for information on
available products associated with this FIRM.  Available products may include
previously issued Letters of Map Change, a Flood Insurance Study report, and/or
digital versions of this map.  The FEMA Map Service Center may also be reached
by Fax at 1-800-358-9620 and their website at http://www.msc.fema.gov/.

If you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1- 877- FEMA MAP (1-877-336-2627) or
visit the FEMA website at http://www.fema.gov/.

ZONE V Coastal  flood  zone  with velocity  hazard  (wave action);   no Base Flood Elevations
determined.

Not ice to User:  The Map Number shown below should be used
when p lacing map orders;  the Community Number shown
above should be used on insurance applications for  the subject
community.

MAP SCALE 1" = 1000'
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Accredited Levee Notes to Users: Check with your local community to obtain
more information, such as the estimated level of protection provided (which may
exceed the 1-percent-annnual-chance level) and Emergency Action Plan, on the
levee system(s) shown as providing protection for areas on this panel.  To mitigate
flood risk in residual risk areas, property owners and residents are encouraged to
consider flood insurance and floodproofing or other protective measures.  For more
information on flood insurance, interested parties should visit the FEMA Website at
http://www.fema.gov/business/nfip/index.shtm.

Provisionally Accredited Levee Notes to Users: Check with your local
community to obtain more information, such as the estimated level of protection
provided (which may exceed the 1-percent-annnual-chance level) and Emergency
Action Plan, on the levee system(s) shown as providing protection for areas on this
panel.  To maintain accreditation, the levee owner or community is required to
submit the data and documentation necessary to comply with Section 65.10 of the
NFIP regulations by August 23, 2010, for Levee P452 (along the northwest
boundary of Reclamation District 404 on panel 06077C0455F) and March 30,
2010, for all other levees.  If the community or owner does not provide the
necessary data and documentation or if the data and documentation provided
indicate the levee system does not comply with Section 65.10 requirements, FEMA
will revise the flood hazard and risk information for this area to reflect de-
accreditation of the levee system.  To mitigate flood risk in residual risk areas,
property owners and residents are encouraged to consider flood insurance and
floodproofing or other protective measures.  For more information on flood
insurance, interested parties should visit the FEMA Website at
http://www.fema.gov/business/nfip/index.shtm.

http://www.ngs.noaa.gov/
http://www.ngs.noaa.gov/.
http://www.msc.fema.gov/.
http://www.fema.gov/.
http://www.fema.gov/business/nfip/index.shtm.
http://www.fema.gov/business/nfip/index.shtm.


 

 

Appendix B, 
Drainage subarea 

Characteristics 



Drainage subarea Characteristics

Drainage Subarea Name Area (Ac) Composite CN Length (ft)

Time of
Conc.
(min)

Frequency
Storm

SCS Rainfall
Distribution

Rainfall
Depth (in)

Buena Vista-1 121.63 89.6 3950 65.8 1% Type 1 3.51
Lake Drive-2 4.22 90.1 925 15.4 1% Type 1 3.51
Franklin-3 425.22 88.8 9300 155.0 1% Type 1 3.51
Plymouth-4 90.44 84.6 4225 70.4 1% Type 1 3.51
Gardena-5 54.65 86.2 3000 50.0 1% Type 1 3.51
Moreing-6 35.92 85.2 3200 53.3 1% Type 1 3.51

Yosemite Lake-7 1935.91 94 15800 263.3 1% Type 1 3.51
Buena Vista-8 498.15 95 7000 116.7 1% Type 1 3.51
Ryde Avenue-9 167.1 95 4600 76.7 1% Type 1 3.51
Kingsley Avenue-10 18.03 94 1400 23.3 1% Type 1 3.51
Pinetree Drive-11 7.78 94 1500 25.0 1% Type 1 3.51Pinetree Drive-11 7.78 94 1500 25.0 1% Type 1 3.51
Occidental Avenue-12 5.6 95 1400 23.3 1% Type 1 3.51
Pixie Woods-13 21.33 93 600 10.0 1% Type 1 3.51



 

 

Appendix C, 
Pump Data 



Pump Station 1
Subarea: Buena Vista North
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Pump Station 2
Subarea: Lake Dr.
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Pump Station 3
Subarea: Franklin Dr.
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Pump Station 4
Subarea: Plymouth Dr.
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Pump Station 5
Subarea: Gardena St.
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Pump Station 6
Subarea: Moreing St.
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Pump Station 7
Subarea: Yosemite Lake

























Pump Station 8
Subarea: Buena Vista South















Pump Station 9
Subarea: Ryde St.

































 

 

Appendix D, 
Hydrologic Analysis 

The hydrographs for the 100-year storm event are derived from the Depth-Frequency 
relationships provided in the San Joaquin County Hydrology Manual. 

The hydrological analysis was performed utilizing Hydraflow Hydrographs 2008 software by 
Autodesk. 



Subarea
Buena Vista North



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  1
1-Buena Vista North

Hydrograph type = SCS Runoff Peak discharge = 90.30 cfs
Storm frequency = 100 yrs Time to peak = 634 min
Time interval =  2  min Hyd. volume =  24.376 acft
Drainage area = 121.600 ac Curve number =  89.6
Basin Slope = 0.1 % Hydraulic length = 3950 ft
Tc method = USER Time of conc. (Tc) = 65.80 min
Total precip. = 3.51 in Distribution = Type I
Storm duration =  24 hrs Shape factor =  484
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1-Buena Vista North
Hyd. No. 1 -- 100 Year

  Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  10
Buena Vista N-St Vol

Hydrograph type =  Reservoir Peak discharge =  12.00 cfs
Storm frequency =  100 yrs Time to peak =  562 min
Time interval =  2  min Hyd. volume =  24.376 acft
Inflow hyd. No. =  1 - 1-Buena Vista North Max. Elevation =  6.11 ft
Reservoir name =  PS-Buena Vista Max. Storage =  9.984 acft

Storage Indication method used.
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Buena Vista N-St Vol
Hyd. No. 10 -- 100 Year

  Hyd No. 10   Hyd No. 1   Total storage used = 9.984 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Pond No.  1  -  PS-Buena Vista
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 4.90 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 4.90 95,832 0.000 0.000
0.10 5.00 139,392 0.270 0.270
0.20 5.10 182,952 0.370 0.640
0.30 5.20 226,512 0.470 1.110
0.40 5.30 270,072 0.570 1.680
0.50 5.40 313,632 0.670 2.350
0.60 5.50 357,192 0.770 3.120
0.70 5.60 400,756 0.870 3.990
0.80 5.70 444,312 0.970 4.960
0.90 5.80 487,872 1.070 6.030
1.00 5.90 531,432 1.170 7.200
1.10 6.00 574,992 1.270 8.470
1.20 6.10 618,552 1.370 9.840
1.30 6.20 662,112 1.470 11.310
1.40 6.30 705,672 1.570 12.880
1.50 6.40 749,232 1.670 14.550
1.60 6.50 792,792 1.770 16.320

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Lake Dr.



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  2
2-Lake Drive

Hydrograph type =  SCS Runoff Peak discharge =  6.669 cfs
Storm frequency =  100 yrs Time to peak =  602 min
Time interval =  2  min Hyd. volume =  0.842 acft
Drainage area =  4.200 ac Curve number =  90.1
Basin Slope =  0.1 % Hydraulic length =  925 ft
Tc method =  USER Time of conc. (Tc) =  15.40 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2 -- 100 Year
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  11
Lake Dr-St Vol

Hydrograph type =  Reservoir Peak discharge =  4.500 cfs
Storm frequency =  100 yrs Time to peak =  596 min
Time interval =  2  min Hyd. volume =  0.842 acft
Inflow hyd. No. =  2 - 2-Lake Drive Max. Elevation =  4.16 ft
Reservoir name =  Req. Ponding Volume, DS2 Max. Storage =  0.034 acft

Storage Indication method used.

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (min)

Lake Dr-St Vol
Hyd. No. 11 -- 100 Year

  Hyd No. 11   Hyd No. 2   Total storage used = 0.034 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Pond No.  2  -  Req. Ponding Volume, DS2
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 3.80 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 3.80 871 0.000 0.000
0.10 3.90 2,613 0.004 0.004
0.20 4.00 4,356 0.008 0.012
0.30 4.10 6,098 0.012 0.024
0.40 4.20 7,841 0.016 0.040
0.50 4.30 9,583 0.020 0.060
0.60 4.40 11,325 0.024 0.084
0.70 4.50 13,068 0.028 0.112
0.80 4.60 14,810 0.032 0.144
0.90 4.70 16,553 0.036 0.179
1.00 4.80 18,295 0.040 0.219

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Franklin Dr.



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  3
3-Franklin

Hydrograph type =  SCS Runoff Peak discharge =  182.80 cfs
Storm frequency =  100 yrs Time to peak =  689 min
Time interval =  1  min Hyd. volume =  83.102 acft
Drainage area =  425.200 ac Curve number =  88.8
Basin Slope =  0.1 % Hydraulic length =  9300 ft
Tc method =  USER Time of conc. (Tc) =  155.00 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3 -- 100 Year

  Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  12
Franklin-St Vol

Hydrograph type =  Reservoir Peak discharge =  33.00 cfs
Storm frequency =  100 yrs Time to peak =  587 min
Time interval =  1  min Hyd. volume =  83.102 acft
Inflow hyd. No. =  3 - 3-Franklin Max. Elevation =  3.09 ft
Reservoir name =  Req. Ponding Volume, DS3 Max. Storage =  38.729 acft

Storage Indication method used.
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  Hyd No. 12   Hyd No. 3   Total storage used = 38.729 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Pond No.  3  -  Req. Ponding Volume, DS3
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1.75 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 1.75 87,120 0.000 0.000
0.10 1.85 261,360 0.400 0.400
0.20 1.95 435,600 0.800 1.200
0.30 2.05 609,840 1.200 2.400
0.40 2.15 784,080 1.600 4.000
0.50 2.25 958,320 2.000 6.000
0.60 2.35 1,132,560 2.400 8.400
0.70 2.45 1,306,800 2.800 11.200
0.80 2.55 1,481,040 3.200 14.400
0.90 2.65 1,655,280 3.600 18.000
1.00 2.75 1,829,520 4.000 22.000
1.10 2.85 2,003,760 4.400 26.400
1.20 2.95 2,178,000 4.800 31.200
1.30 3.05 2,352,240 5.200 36.400
1.40 3.15 2,526,480 5.600 42.000

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Plymouth Dr.



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  4
4-Plymouth

Hydrograph type =  SCS Runoff Peak discharge =  51.86 cfs
Storm frequency =  100 yrs Time to peak =  637 min
Time interval =  1  min Hyd. volume =  14.952 acft
Drainage area =  90.400 ac Curve number =  84.5
Basin Slope =  0.1 % Hydraulic length =  4225 ft
Tc method =  USER Time of conc. (Tc) =  70.40 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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  Hyd No. 4



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  13
Plymouth-St Vol

Hydrograph type =  Reservoir Peak discharge =  24.00 cfs
Storm frequency =  100 yrs Time to peak =  611 min
Time interval =  1  min Hyd. volume =  14.952 acft
Inflow hyd. No. =  4 - 4-Plymouth Max. Elevation =  1.01 ft
Reservoir name =  Req. Ponding Volume, DS4 Max. Storage =  2.240 acft

Storage Indication method used.
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Hyd. No. 13 -- 100 Year

  Hyd No. 13   Hyd No. 4   Total storage used = 2.240 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Pond No.  4  -  Req. Ponding Volume, DS4
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 0.45 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 0.45 88,862 0.000 0.000
0.10 0.55 119,354 0.239 0.239
0.20 0.65 149,846 0.309 0.548
0.30 0.75 180,338 0.379 0.927
0.40 0.85 210,830 0.449 1.376
0.50 0.95 241,322 0.519 1.895
0.60 1.05 271,814 0.589 2.484
0.70 1.15 302,306 0.659 3.143
0.80 1.25 332,798 0.729 3.872
0.90 1.35 363,290 0.799 4.671
1.00 1.45 393,782 0.869 5.540

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Gardena St.



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  5
5-Gardena

Hydrograph type =  SCS Runoff Peak discharge =  41.55 cfs
Storm frequency =  100 yrs Time to peak =  624 min
Time interval =  2  min Hyd. volume =  9.664 acft
Drainage area =  54.600 ac Curve number =  86.2
Basin Slope =  0.1 % Hydraulic length =  3000 ft
Tc method =  USER Time of conc. (Tc) =  50.00 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484
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  Hyd No. 5



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  14
Gardena-St Vol

Hydrograph type =  Reservoir Peak discharge =  10.00 cfs
Storm frequency =  100 yrs Time to peak =  592 min
Time interval =  2  min Hyd. volume =  9.664 acft
Inflow hyd. No. =  5 - 5-Gardena Max. Elevation =  0.93 ft
Reservoir name =  Req. Ponding Volume, DS5 Max. Storage =  2.315 acft

Storage Indication method used.
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  Hyd No. 14   Hyd No. 5   Total storage used = 2.315 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Pond No.  5  -  Req. Ponding Volume, DS5
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 0.20 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 0.20 26,136 0.000 0.000
0.10 0.30 56,628 0.095 0.095
0.20 0.40 87,120 0.165 0.260
0.30 0.50 117,612 0.235 0.495
0.40 0.60 148,104 0.305 0.800
0.50 0.70 178,596 0.375 1.175
0.60 0.80 209,088 0.445 1.620
0.70 0.90 239,580 0.515 2.135
0.80 1.00 270,072 0.585 2.720
0.90 1.10 300,564 0.655 3.375
1.00 1.20 331,056 0.725 4.100

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Moreing St.



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  6
6-Moreing

Hydrograph type =  SCS Runoff Peak discharge =  25.05 cfs
Storm frequency =  100 yrs Time to peak =  626 min
Time interval =  1  min Hyd. volume =  6.083 acft
Drainage area =  35.900 ac Curve number =  85.2
Basin Slope =  0.1 % Hydraulic length =  3200 ft
Tc method =  USER Time of conc. (Tc) =  53.30 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (min)

6-Moreing
Hyd. No. 6 -- 100 Year

  Hyd No. 6



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Hyd. No.  15
Moreing-St Vol

Hydrograph type =  Reservoir Peak discharge =  9.000 cfs
Storm frequency =  100 yrs Time to peak =  601 min
Time interval =  1  min Hyd. volume =  6.083 acft
Inflow hyd. No. =  6 - 6-Moreing Max. Elevation =  0.68 ft
Reservoir name =  Req. Ponding Volume, DS6 Max. Storage =  1.081 acft

Storage Indication method used.
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  Hyd No. 15   Hyd No. 6   Total storage used = 1.081 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Tuesday, Jun 9, 2009

Pond No.  6  -  Req. Ponding Volume, DS6
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 0.01 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 0.01 26,136 0.000 0.000
0.10 0.11 39,204 0.074 0.074
0.20 0.21 52,272 0.105 0.179
0.30 0.31 65,340 0.135 0.314
0.40 0.41 78,408 0.165 0.479
0.50 0.51 91,476 0.195 0.673
0.60 0.61 104,544 0.225 0.898
0.70 0.71 117,612 0.255 1.153
0.80 0.81 130,680 0.285 1.438
0.90 0.91 143,748 0.315 1.753
1.00 1.01 156,816 0.345 2.098

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Yosemite Lake



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  7 
7-Yosemite Lake

Hydrograph type =  SCS Runoff Peak discharge =  722.21 cfs
Storm frequency =  100 yrs Time to peak =  755 min
Time interval =  5  min Hyd. volume =  457.237 acft
Drainage area =  1935.900 ac Curve number =  94
Basin Slope =  0.1 % Hydraulic length =  15800 ft
Tc method =  USER Time of conc. (Tc) =  263.00 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 7



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  16 
Yosemite Lake-St Vol

Hydrograph type =  Reservoir Peak discharge =  250.00 cfs
Storm frequency =  100 yrs Time to peak =  645 min
Time interval =  5  min Hyd. volume =  457.237 acft
Inflow hyd. No. =  7 - 7-Yosemite Lake Max. Elevation =  7.62 ft
Reservoir name =  Req. Ponding Volume, DS7 Max. Storage =  158.732 acft

Storage Indication method used.
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  Hyd No. 16   Hyd No. 7   Total storage used = 158.732 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Pond No.  7  -  Req. Ponding Volume, DS7
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 6.75 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 6.75 827,640 0.000 0.000
0.10 6.85 8,293,824 10.470 10.470
0.20 6.95 8,311,248 19.060 29.530
0.30 7.05 8,328,672 19.100 48.630
0.40 7.15 8,346,096 19.140 67.770
0.50 7.25 8,363,520 19.180 86.950
0.60 7.35 8,380,944 19.220 106.170
0.70 7.45 8,398,368 19.260 125.430
0.80 7.55 8,415,792 19.300 144.730
0.90 7.65 8,433,216 19.340 164.070
1.00 7.75 8,450,640 19.380 183.450

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Buena Vista South



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  8 
8-Buena Vista S

Hydrograph type =  SCS Runoff Peak discharge =  306.90 cfs
Storm frequency =  100 yrs Time to peak =  660 min
Time interval =  5  min Hyd. volume =  116.286 acft
Drainage area =  477.470 ac Curve number =  95
Basin Slope =  0.1 % Hydraulic length =  7000 ft
Tc method =  USER Time of conc. (Tc) =  116.70 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 8



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  17 
Buena Vista S-St Vol

Hydrograph type =  Reservoir Peak discharge =  69.29 cfs
Storm frequency =  100 yrs Time to peak =  855 min
Time interval =  5  min Hyd. volume =  116.286 acft
Inflow hyd. No. =  8 - 8-Buena Vista S Max. Elevation =  5.62 ft
Reservoir name =  Req. Ponding Volume, DS8 Max. Storage =  42.786 acft

Storage Indication method used.
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  Hyd No. 17   Hyd No. 8   Total storage used = 42.786 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Pond No.  8  -  Req. Ponding Volume, DS8
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 4.75 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 4.75 2,134,440 0.000 0.000
0.10 4.85 2,137,925 4.904 4.904
0.20 4.95 2,141,409 4.912 9.816
0.30 5.05 2,144,894 4.920 14.736
0.40 5.15 2,148,379 4.928 19.664
0.50 5.25 2,151,864 4.936 24.600
0.60 5.35 2,155,348 4.944 29.544
0.70 5.45 2,158,833 4.952 34.496
0.80 5.55 2,162,318 4.960 39.456
0.90 5.65 2,165,803 4.968 44.424
1.00 5.75 2,169,288 4.976 49.400

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Subarea
Ryde St.



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  9 
9-Ryde

Hydrograph type =  SCS Runoff Peak discharge =  132.63 cfs
Storm frequency =  100 yrs Time to peak =  640 min
Time interval =  5  min Hyd. volume =  41.576 acft
Drainage area =  167.100 ac Curve number =  95
Basin Slope =  0.1 % Hydraulic length =  4600 ft
Tc method =  USER Time of conc. (Tc) =  76.70 min
Total precip. =  3.51 in Distribution =  Type I
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 9



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Hyd. No.  18 
Ryde-St Vol

Hydrograph type =  Reservoir Peak discharge =  37.42 cfs
Storm frequency =  100 yrs Time to peak =  740 min
Time interval =  5  min Hyd. volume =  39.973 acft
Inflow hyd. No. =  9 - 9-Ryde Max. Elevation =  2.56 ft
Reservoir name =  Req. Ponding Volume, DS9 Max. Storage =  13.198 acft

Storage Indication method used.
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  Hyd No. 18   Hyd No. 9   Total storage used = 13.198 acft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. v6.052 Monday, Apr 26, 2010

Pond No.  9  -  Req. Ponding Volume, DS9
Pond Data
Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1.75 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 1.75 696,960 0.000 0.000
0.10 1.85 700,009 1.604 1.604
0.20 1.95 703,058 1.610 3.214
0.30 2.05 706,107 1.618 4.831
0.40 2.15 709,156 1.624 6.456
0.50 2.25 712,206 1.632 8.087
0.60 2.35 715,255 1.639 9.726
0.70 2.45 718,304 1.646 11.372
0.80 2.55 721,353 1.653 13.024
0.90 2.65 724,402 1.659 14.683
1.00 2.75 727,452 1.667 16.350
1.10 2.85 730,501 1.674 18.024
1.20 2.95 733,550 1.681 19.704
1.30 3.05 736,599 1.688 21.392
1.40 3.15 739,648 1.694 23.086

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00
Crest El. (ft) =  0.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  --- --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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