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INTRODUCTION 

 

The project proposes entitlements for a residential (RM-2-5) development with 380 units over 

15 buildings with associated recreation facilities, parking, and infrastructure over a 14.6 acre 

parcel located at 408 Hollister Street in San Diego, CA (APN 627-100-09). The project also 

includes modifications to Hollister Street to widen the road to a two-lane collector along the 

project frontage. The site is bordered by Hollister Street to the east, Interstate 5 to the west, Otay 

River to the north, and an existing driving range to the south. See vicinity map below for 

reference.   

 

 

 

 

 

 

 

The existing project site is vacant and covered by light vegetation with mild slopes averaging 

less than 1%. The Otay River runs east to west, north of the northern property boundary. The 

development site is located entirely outside of the floodway, but within the 100-year flood 

fringe of the Otay River. Fill will be placed over the project site within the fringe to raise the 

proposed building floor elevations 2 feet above the Base Flood Elevation (BFE) of the river. 

No fill or grading is proposed within the regulatory floodway. This Hydraulic Study will show 

that the project will meet the City of San Diego and FEMA requirements for development 

within the flood fringe and will not alter the Base Flood Elevations (BFE) or expand the flood 

zone. 

 

REGULATORY GUIDANCE DOCUMENTS 

 

The site is located within a 100-year FEMA flood fringe (Zone AE), and is outside of the 

floodway (FIRM Number 06073C2154H), thus it must comply with the flood fringe regulations 
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from both the City of San Diego Municipal Code and FEMA’s Code of Federal Regulations. In 

the City’s Municipal Code Chapter 14, Article 3, Division 1 (See Appendix A), the following 

development regulations are to be met: 

 

• Municipal Code Section 143.0145(f) “Flood Fringe. The applicable development 

regulations are those in the underlying zone, subject to the following supplemental 

regulations:  

(1) Within the flood fringe of a Special Flood Hazard Area, permanent structures and 

fill for permanent structures, roads, and other development are allowed only if the 

following conditions are met:  

 

(A) The development or fill will not significantly adversely affect existing 

sensitive biological resources on-site or off-site; 

(B) The development is capable of withstanding flooding and does not require 

or cause the construction of off-site flood protective works including artificial 

flood channels, revetments, and levees nor will it cause adverse impacts 

related to flooding of properties located upstream or downstream, nor will it 

increase or expand a (FIRM) Zone A; San Diego Municipal Code Chapter 14: 

General Regulations (9-2019) Ch. Art. Div.  14 3 1 37  

(C) Grading and filling are limited to the minimum amount necessary to 

accommodate the proposed development, harm to the environmental values of 

the floodplain is minimized including peak flow storage capacity, and wetlands 

hydrology is maintained;  

(D) The development neither significantly increases nor contributes to 

downstream bank erosion and sedimentation nor causes an increase in flood 

flow velocities or volume; and  

(E) There will be no significant adverse water quality impacts to downstream 

wetlands, lagoons or other sensitive biological resources, and the development 

is in compliance with the requirements and regulations of the National 

Pollution Discharge Elimination System, as implemented by the City of San 

Diego. 

(F) The design of the development incorporates the findings and 

recommendations of both a site specific and coastal watershed hydrologic 

study. 

  

(2) All development that involves fill, channelization, or other alteration of a Special 

Flood Hazard Area is subject to the requirements for channelization in Section 

143.0145(e)(5) and with FEMA regulations. 

 

The proposed development meets the above criteria as shown in this analysis and in the 

environmental document prepared for the project. The hydraulic analysis results included in 

the appendix demonstrate that the project does not require or cause any rise in the water 

surface elevations, expand a FIRM Zone A, cause channelization, or contribute to 

downstream bank erosion.  
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HYDRAULIC ANALYSIS 

 

Utilizing the HEC-RAS software, a hydraulic analysis was performed over the portion of the 

Otay River adjacent to the project site. Hardcopy HEC-2 output data was received from FEMA 

(December 1977) and was used as the basis for the existing conditions effective model. This 

effective model was used to run the existing conditions analysis and was created by importing 

the FEMA HEC-2 hardcopy data into HEC-RAS, because HEC-2 is a legacy program no 

longer provided by the Hydrologic Engineering Center. The effective model re-run results were 

compared to HEC-2 hardcopy results, the FIS, and the FIRM effective May 2016 (See 

Appendix B). Along the project limits, the results of the re-run achieved water surface 

elevations within 0.13ft of the hardcopy data, FIS study, and FIRM as shown in Table 1, page 

5. Upstream of the project, at Section ‘J’, our re-run elevation was within 0.51ft of the 

hardcopy and remained constant from existing to proposed condition.  

 

Cross-sections ‘F’ ‘G’, ‘H’, ‘I’, and ‘J’ were analyzed which correspond with the FEMA HEC-2 

hardcopy cross-sections 107, 108, 109, 110, and 112. Section 107 was taken as the 

downstream limit of analysis (upstream side of the I-5 bridge) because the cross section will 

not be altered from the existing hardcopy model, which includes a blocked obstruction over 

the project limits. A Manning’s factor of 0.045 was used in the portion of the channel 

adjacent to the site to model the natural stream. The 100-year flowrate for the Otay River was 

given as 22,000cfs in the FEMA HEC-2 Hardcopy data as well as the FIS Effective May 2016. 

All HEC-RAS results for the project are shown in Appendix E. 

 

The geodetic datum of the Bella Mar project is NAVD88, where the data we received from 

FEMA is on NGVD29, resulting in a 2.2ft decrease from NAVD88 to NGVD29. The analysis 

in this report was done using NGVD29 to be consistent with the hardcopy FEMA data, 

however, the site topography and proposed grades on the Working Map (Appendix ‘G’) are 

shown in NAVD88. 

 

 

EXISTING CONDITION 

 

The Effective HEC-RAS Model was adapted from the FEMA HEC-2 hardcopy data dated 

December 1977, as electronic data from FEMA or the City of San Diego could not be 

obtained. The model’s boundary conditions were set downstream at FIRM cross-section ‘F’ 

(FEMA HEC-2 hardcopy data cross-sections107). The FEMA 100-year Water Surface 

Elevations were held at the downstream edge condition at 18.4ft (NGVD29).  

 

The analysis was bounded downstream at section ‘F’ because the project site falls within the 

area of a blocked obstruction in the effective model implying that any development of the site 

will not influence the water surface elevation.  This blocked obstruction is present at sections 

‘F’, ‘G’, and ‘H’, which presents itself as a station coupled with an elevation in the X3 line in 

the HEC-2 output data (See Appendix C). Per the HEC-2 manual, the X3 data lines specifies 

segments of the channel in which flow isn’t being modelled due to an obstruction or ineffective 

flow areas. Although there is no topographical obstruction present at those specified sections 

of the channel, the obstruction is in place to model the contraction of the channel due to the 

presence of the bridge downstream of section ‘F’. The results of the existing condition model 

are included in Appendix E and Table 1, on page 5.  
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PROPOSED CONDITION 

 

The existing conditions model was revised to show the proposed grading conditions of the 

project per the Tentative Parcel Map. The site will be raised with fill to achieve building floor 

elevations a minimum of 2’ above the 100-year flood elevation. The ground elevations were 

edited in the ‘F’, ‘G’, and ‘H’ cross-sections to reflect the proposed grading. The proposed 

grading occurs in an area which was modeled as a blocked obstruction in the existing 

effective model as shown in Figure 1 below. This indicates that a change in ground elevations 

in these areas will not have any impact to the water surface elevation.  See Appendix E for all 

existing and proposed cross-sections which include similar blocked obstructions for all cross 

sections adjacent to the project. 

 

Figure 1-  

Comparison of Existing (black) and Proposed (red) ground surface at cross-section ‘F’ 

 

 

The HEC-RAS analysis results confirm that no change in water surface elevation will occur as a 

result of the project. Table 1 shows the water surface elevation comparison between the FEMA 

hardcopy HEC-2 data, the Effective Existing Conditions model, and the Proposed Conditions 

model. The Effective Existing Conditions model matches the HEC-2 output data closely, within 

0.51ft. The proposed conditions match the existing effective model exactly. 
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Table 1 – Summary of Findings 

 

 

CONCLUSION 

 

The site is located within a 100-year FEMA defined flood fringe and outside of the floodway 

(FIRM Number 06073C2154H) and will comply with flood fringe regulations from both the 

City of San Diego Municipal Code and FEMA’s Code of Federal Regulations. Based on the 

HEC-RAS analyses in Appendix E, and as illustrated in Table 1, there will be no change in 

velocities or water surface elevation from existing to proposed conditions. The existing 

conditions effective model does not account for any flow occurring in the areas of the blocked 

obstructions, therefore the development or placement of fill within the blocked obstruction 

areas will not impact the carrying capacity or water surface elevations of the river.   A No-Rise 

Certification has been included as Appendix ‘A’ to certify that there will be no impact to the 

100-year flood elevation, floodway elevation, or floodway width.

Cross-Sections 100-Year Water Surface Elevations, feet (Datum NGVD29) 

Existing Conditions 
Existing Conditions Re-

Proposed Conditions 
FIS Report FEMA HEC-2 

(HEC-2 hardcopy) 
run 

(HEC-RAS) 
(HEC-RAS) 

Downstream of Analysis 

F 107 18.40 18.40 18.40 

G 108 21.80 21.93 21.93 

H 109 23.50 23.59 23.59 

I 110 25.80 25.82 25.82 

Bridge (HEC-2 XS 111) 

J 112 26.70 26.19 26.19 

Upstream of Analysis 
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EXCERPTS FROM SAN DIEGO MUNICIPAL CODE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A

NO-RISE CERTIFICATION



designated flood fringe delineated on

PRELIMINARY "NO-RISE" CERTIFICATION 

This is to certify that I am a duly qualified registered professional engineer licensed to 

practice in the State of California. 

It is further to certify that the attached preliminary technical data supports the fact that 

proposed development Bella Mar Apartments, within the 

either the County of San Diego Floodplain Maps or FEMA FIRMs, will not impact the 100-year 

flood elevations, floodway elevations, or floodway widths on the Otay River at published 

sections in the Flood Insurance Study for Otay Nestor dated May 2016, and will not impact 

the 100-year flood elevations, floodway elevations, or floodway widths at unpublished cross­

sections in the vicinity of the proposed development. 

Name of attached Study, Report or Analyses: 

Hydraulic Study and No-Rise Report 

Date of attached Study, Report or Analyses: 

December 16, 2019 

Date: December 16, 2019 

Name: Bryan D. Smith, PE 

Place signed seal here. 
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San Diego Municipal Code Chapter 14: General Regulations  
(9-2019)

Ch. Art. Div.
14 3 1 36

(D) All artificial channels shall consist of natural bottoms and sides 
and shall be designed and sized to accommodate existing and 
proposed riparian vegetation and other natural or proposed 
constraints. Where maintenance is proposed or required to 
keep vegetation at existing levels compatible with the design 
capacity of the channel, a responsible party shall be identified 
and a maintenance and monitoring process shall be established 
to the satisfaction of the City Engineer.

(6) Development shall not significantly adversely affect existing sensitive 
biological resources on-site or off-site.

(7) Within the Coastal Overlay Zone, no structure or portion thereof shall 
be erected, constructed, converted, established, altered or enlarged, or 
no landform alteration grading, placement or removal of vegetation, 
except that related to a historic and ongoing agricultural operation, or 
land division shall be permitted, provided:
(A) Parking lots, new roadways and roadway expansions shall be 

allowed only where indicated on an adopted Local Coastal 
Program land use plan.

(B) Floodway encroachments for utility and transportation 
crossings shall be offset by improvements or modifications to 
enable the passage of the base flood, in accordance with the 
FEMA standards and regulations provided in Section 
143.0146.

(f) Flood Fringe.  The applicable development regulations are those in the 
underlying zone, subject to the following supplemental regulations:

(1) Within the flood fringe of a Special Flood Hazard Area, permanent 
structures and fill for permanent structures, roads, and other 
development are allowed only if the following conditions are met:

(A) The development or fill will not significantly adversely affect 
existing sensitive biological resources on-site or off-site;

(B) The development is capable of withstanding flooding and does 
not require or cause the construction of off-site flood protective 
works including artificial flood channels, revetments, and 
levees nor will it cause adverse impacts related to flooding of 
properties located upstream or downstream, nor will it increase 
or expand a (FIRM) Zone A;

■ 

■ 

--



San Diego Municipal Code Chapter 14: General Regulations  
(9-2019)

Ch. Art. Div.
14 3 1 37

(C) Grading and filling are limited to the minimum amount 
necessary to accommodate the proposed development, harm to 
the environmental values of the floodplain is minimized 
including peak flow storage capacity, and wetlands hydrology 
is maintained;

(D) The development neither significantly increases nor contributes 
to downstream bank erosion and sedimentation nor causes an 
increase in flood flow velocities or volume; and

(E) There will be no significant adverse water quality impacts to 
downstream wetlands, lagoons or other sensitive biological 
resources, and the development is in compliance with the 
requirements and regulations of the National Pollution 
Discharge Elimination System, as implemented by the City of 
San Diego.

(F) The design of the development incorporates the findings and 
recommendations of both a site specific and coastal watershed 
hydrologic study.

(2) All development that involves fill, channelization, or other alteration 
of a Special Flood Hazard Area is subject to the requirements for 
channelization in Section 143.0145(e)(5) and with FEMA regulations.

(Amended 4-22-2002 by O-19051 N.S.; effective 10-8-2002.)
(Amended 11-13-08 by O-19805 N.S; effective 12-13-2008.)  

§143.0146 Supplemental Regulations for Special Flood Hazard Areas

All proposed development within a Special Flood Hazard Area is subject to the 
following requirements and all other applicable requirements and regulations of 
FEMA.

(a) Development and Permit Review
(1) Where base flood elevation data has not been provided by the 

Flood Insurance Study, the City Engineer shall obtain, review, 
and utilize base flood elevation and floodway data available 
from federal or state sources, or require submittal of such data 
from the applicant.  The City Engineer shall make 
interpretations, where needed, as to the location of the 
boundaries of the areas of the Special Flood Hazard Area, 
based on the best available engineering or scientific 
information.

-
-
-
■ 

■ 



San Diego Municipal Code Chapter 14: General Regulations  
(9-2019)

Ch. Art. Div.
14 3 1 38

(2) Proposed development in a Special Flood Hazard Area shall 
not adversely affect the flood carrying capacity of areas where 
base flood elevations have been determined but the floodway 
has not been designated.  “Adversely affect” as used in this 
section means that the cumulative effect of the proposed 
development, when combined with all other existing and 
anticipated development, will not increase the water surface 
elevation of the base flood more than one foot at any point.

(3) In all cases where a watercourse is to be altered the City 
Engineer shall do the following:
(A) Notify affected, adjacent communities and the 

California Department of Water Resources of any 
proposed alteration or relocation of a watercourse and 
submit evidence of the notice to the Federal Insurance 
Administration;

(B) Require that the flood carrying capacity of the altered 
or relocated portion of the watercourse is maintained; 
and 

(C) Secure and maintain for public inspection and 
availability the certifications, appeals, and variances 
required by these regulations.

(4) The applicant shall grant a flowage easement to the City for 
that portion of the property within a floodway.

(5) Appropriate agreements shall be secured between the applicant 
and the City to assure participation by the applicant or any 
successor in interest in financing of future flood control works.

(6) Development in a Special Flood Hazard Area shall not 
increase or expand a FIRM Zone A.

(7) In all floodways, any encroachment, including fill, new 
construction, significant modifications, and other development 
is prohibited unless certification by a registered professional 
engineer is provided demonstrating that encroachments will 
not result in any increase in flood levels during the occurrence 
of the base flood discharge except as allowed under Code of 
Federal Regulations Title 44, Chapter 1, Part 60.3(c)(13).

~ 



San Diego Municipal Code Chapter 14: General Regulations  
(9-2019)

Ch. Art. Div.
14 3 1 39

(b) Standards for Subdivisions
(1) All preliminary subdivision proposals shall identify the Special 

Flood Hazard Area and the elevation of the base flood.
(2) All final subdivision maps shall provide the elevation of 

proposed structures and pads.  If the site is filled above the 
base flood elevation, the lowest floor, including basement, 
shall be certified to be 2 feet above the base flood elevation by 
a registered professional engineer or surveyor, and the 
certification shall be provided to the City Engineer.

(3) All subdivisions shall be designed to minimize flood damage.

(4) All subdivisions shall have public utilities and facilities such as 
sewer, gas, electrical, and water systems located and 
constructed to minimize flood damage.

(5) All subdivisions shall provide adequate drainage to reduce 
exposure to flood hazards.

(6) The final map shall bear the notation “Subject to Inundation” 
for those portions of the property with a grade lower than 2 
feet above the base flood elevation.

(c) Standards of Construction

In all Special Flood Hazard Areas, the following standards apply for 
all development.

(1) All permitted, permanent structures and other significant 
improvements shall be anchored to prevent flotation, collapse, 
or lateral movement resulting from hydrodynamic and 
hydrostatic loads, including the effects of buoyancy.

(2) All permitted permanent structures and other significant 
improvements shall be constructed with materials and utility 
equipment resistant to flood damage.

(3) Construction methods and practices that minimize flood 
damage shall be used.

(4) All electrical, heating, ventilation, plumbing, and air 
conditioning equipment and other service facilities shall be 
designed and located to prevent water from entering or 
accumulating within the equipment components during 
conditions of flooding. 

~ 



San Diego Municipal Code Chapter 14: General Regulations  
(9-2019)

Ch. Art. Div.
14 3 1 40

(5) Breakaway walls shall be certified by a registered engineer or 
architect to meet all applicable FEMA requirements.  The 
certification shall be provided to the City Engineer before final 
inspection approval.

(6) New construction or substantial improvement of any structure 
shall have the lowest floor, including basement, elevated at 
least 2 feet above the base flood elevation.  Upon completion 
of the development, the elevation of the lowest floor, including 
basement, shall be certified by a registered professional 
engineer or surveyor to be properly elevated.  The certification 
shall be provided to the City Engineer before final inspection 
approval.  The City Engineer reserves the right to require a 
preliminary certification before foundation inspection 
approval.

(7) New construction or substantial improvement of any structure 
in FIRM Zone AH or AO shall have the lowest floor, including 
basement, elevated above the highest adjacent grade at least 2 
feet higher than the depth number specified on the FIRM, or at 
least 4 feet if no depth number is specified.  Upon the 
completion of the structure the elevation of the lowest floor, 
including basement, shall be certified by a registered 
professional engineer or surveyor, to be properly elevated.  The 
certification shall be provided to the City Engineer before final 
inspection approval.  The City Engineer may require a 
preliminary certification before foundation inspection 
approval.

(8) Permitted nonresidential construction shall either be elevated 
as required by Section 143.0146(c)(6) or (7) or, together with 
attendant utility and sanitary facilities, meet the flood proofing 
requirements of FEMA.  Certification by a registered 
professional engineer or architect that such requirements are 
met shall be provided to the City Engineer before final 
inspection approval.  The City Engineer may require a 
preliminary certification before foundation inspection 
approval.

(9) Fully enclosed areas below the lowest floor that are subject to 
flooding shall be certified by a registered professional engineer 
or architect that they comply with the flood proofing 
requirements of FEMA.  The certification shall be provided to 
the City Engineer before final inspection approval.
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EXCERPTS FROM FEMA FLOOD INSURANCE STUDY 
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Table 4. SU11111&ry of Discharges (Cont'd) 

Drainage Area Peak Discharges (cfs) 
Flooding Source and Location ~Sguare Mile■ 2 10-Year SO-Year 100-Year 500-Year 

Nestor creek __ l __ l 
At Palm Avenue 2.75 1,093 

__ l 

At 19th Street 
__ l __ l __ l 

8642 
__ l 

At Elm Avenue 2.45 
__ l __ 1 

7962 
__ l 

At Coronado Avenue 2.33 
__ l __ l 

6982 
__ l 

At Hollister Street 1.99 
__ l __ l 

4962 
__ l 

At 25th Street/Interstate 5 1.71 
__ l __ l 

4562 
__ l 

At San Diego and Arizona Eastern Railroad 1.40 515 800 945 2,155 

North Branch Poway Creek 
At Sycamore Canyon Road 4.5 650 2,000 3,000 7,200 

North Tributary to Santa Maria Creek 
At Mouth 1.6 100 600 1,100 2,900 

Olive Creek 
VI At Mouth 1.0 

__ l __ l 
1,370 

__ l 

" 
Otay River 

At Otay Valley Road 122.7 1,200 12,000 22,000 50,000 

Pala Mesa Creek 
Approximately 265 Feet Upstream of __ l __ l __ l 
Interstate Highway 15 2.1 1,700 

Pauma Creek 
At Apex rf Alluvial Fan 14.7 1,550 6,270 10,480 30,460 

I 

Pilgrim Creek __ l __ l __ l 
Upstream End of Oceanside Golf Course 14.0 ,5,175 
Downstream End of Oceanside Golf Course 14.0 

__ l __ l 
1,440 

Just Upstream of the Confluence with __ l __ l __ l 
Windmill Creek 15.8 2,020 

At Mouth 19.0 
__ l __ l 

2,810 __ l 

Poggi Canyon Creek 
At City of Chula Vista Corporate Limit 3.74 180 830 1,280 2,470 
At Confluence with Otay River 4.63 220 930 1,400 2,630 

1nata Not Available 
2Decrease Due to Construction of "Lot 6 Detention Basin" Upstream of Railroad 
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CROSS SECTION DISTANCE
1 WIDTH (FEET)

SECTION 

AREA 

(SQUARE 

FEET)

MEAN 

VELOCITY 

(FEET PER 

SECOND)

REGULATORY
WITHOUT 

FLOODWAY

WITH 

FLOODWAY
INCREASE

Otay River

A 0 2,533 4,688 4.7 13.2 13.2 13.2 0.0  

B 1,390 2,110 9,474 2.3 15.2 15.2 16.1 0.9

C 2,490 2,300 4,084 5.4 16.3 16.3 16.8 0.5

D 3,720 1,662 7,917 2.8 18.2 18.2 18.9 0.7

E 4,040 642 1,928 11.4 19.3 19.3 19.4 0.1

F 4,270 722 3,819 5.8 20.6 20.6 20.6 0.0

G 5,100 641 2,883 7.6 24.0 24.0 24.0 0.0

H 5,350 360 1,767 12.4 25.7 25.7 25.7 0.0

I 5,390 320 2,711 8.1 28.0 28.0 28.0 0.0

J 5,500 304 2,359 9.3 28.9 28.9 28.9 0.0

K 5,600 440 4,010 5.5 30.8 30.8 30.8 0.0

L 5 880 740 4 511 4 9 30 8 30 8 30 9 0 1

FLOODWAY
1-PERCENT-ANNUAL-CHANCE FLOOD

WATER-SURFACE ELEVATION (FEET NAVD)
FLOODING SOURCE

L 5,880 740 4,511 4.9 30.8 30.8 30.9 0.1

M 6,280 1,020 7,451 2.9 30.9 30.9 31.5 0.6

N 6,610 1,225 7,933 2.8 30.9 30.9 31.7 0.8

O 7,012 1,243 4,824 4.6 32.8 32.8 32.9 0.1

P 7,330 1,035 3,833 5.7 33.3 33.3 33.8 0.5

Q 7,670 1,204 6,208 3.5 34.3 34.3 35.3 1.0

R 8,780 451 3,132 7.0 36.4 36.4 37.3 0.9

S 8,875 432 2,553 8.6 36.6 36.6 37.6 1.0

T 9,525 1,060 7,231 3.0 39.7 39.7 39.9 0.2

U 10,375 1,110 9,424 2.3 40.1 40.1 40.3 0.2

V 11,275 935 8,841 2.5 40.3 40.3 40.5 0.2

W 11,825 917 8,300 2.6 40.3 40.3 40.6 0.3

X 12,085 670 6,494 3.4 40.4 40.4 40.7 0.3

Y 12,395 403 1,798 12.2 42.9 42.9 42.9 0.0

Z 12,579 476 3,279 6.8 45.4 45.4 45.4 0.0

1

Feet above Cross Section A 

      FEDERAL EMERGENCY MANAGEMENT AGENCY

     SAN DIEGO COUNTY, CA
     AND INCORPORATED AREAS

FLOODWAY DATA

OTAY RIVER

TABLE X
TABLE 8
TABLE X
TABLE 13 OTAY RIVER

TABLE X
TABLE 8
TABLE X
TABLE 13

From Flood Insurance Report 6073VC004D I 

I I 

~ ~ 
I I 
I I 



 

 

 

 

 

 

 

 

 

APPENDIX B 

 

EXCERPTS FROM FEMA FLOOD INSURANCE STUDY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D

EXCERPTS FROM THE FEMA HARDCOPY HEC-2 DATA
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FLOOD INSURANCE RATE MAP 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FLOOD INSURANCE RATE MAP (FIRM)

APPENDIX E



NOTES TO USERS 
This map is for use in administering the National Flood Insurance Program. It does 
notnecessarily identifya llareassubjecttoflooding, part icular1yfrom localdrainage 
sources of small size. The community map repository shou ld be consulted for 
possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base flood Elevations (BFEs) 
and/or fl oodways 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 
theFIRMforpurposesofconstructionandlorfloodplainmanagement. 

Coastal Base Flood Elevations (BFEs) shown on this map apply only landward of 
o.o· No1th Amer ican Vertical Datum of 1988 (NAVO 88). Users oftt1is FIRM st1ou lU I.Je 
aware that coastal flood elevations are also provided in the Summary of Sti llwater 
Elevations table in the Flood Insurance Study report for this jurisd iction. Elevations 
shown in the Summary of Stil lwater Elevations table should be used for construction 
and/or fioodp lain management purposes when they are higher than the elevations 
shown on this FIRM. 

Boundaries of the floodways were computed at cross sect ions and interpolated 
between cross sections. The ftoodways were based on hydraulic considera tions with 
regard to requirements of the National Flood Insurance Program. Floodway wid ths 
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 contro l 
structures. Refer to Section 2.4 "Flood Protection Measures" of the Flood Insurance 
Study report tor information on f lood control structures for this jurisdiction. 

The projection used in the preparation of this map was Universal Transverse 
Mercator (UTM) Zone 11. The horizontal datum was NA083, GRS1980 spheroid 
Differences in datum, spheroid, project ion 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 De 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.govl or contact the National Geodetic Survey at the fo llowing 
address: 

NGS Information Services 
NOAA, NINGS 12 
National Geodetic Survey 
SSMC-3,#9202 
1315East-WestHighway 
Silver Spring, Maryland20910-3282 
(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 ) 71 3-3242 or visit its website at hrtp·11www.ngs.noaa.gov1 

Base map information shown on th is FIRM was provided in digita l format by the 
USDA National Agriculture Imagery Program (NAIP). this information was 
photogrammetrically compi led at a scale of 1:24.000 from aerial photography dated 
2009 

This map reflects more detailed and up-to-date stream channel configu rations 
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 resu lt, the Flood Profi les 
and Floodway Data tables in the Flood Insurance Study report (which contains 
authoritative hydraulic data) may reflect stream channel distances that differ from 
what isshownonthismap. 

Corporate limits shown on th is 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 
communityoflicialstoverifycurrentcorporatelimitlocations. 

Pleaserefertotheseparately printed Ma plndexforanoverviewmapofthecounty 
showing the layout of map panels; community map repository addresses; and a 
Listing of Communities table contain ing National Flood Insurance Program dates for 
each community as well as a listing of the panels on which each community is 
located 

For information and questions about this map. available products associated with this 
FIRM including historic versions of th is FIRM, how to order products or the National 
Flood Insurance Program in general, please call the FEMA Map Information 
exchange at 1-877-FEMA-MAP (1 -877-336-2627) or visit the FEMA Map Service 
Center website at httpllmsc.fema.gov. Available products may include previously 
issued Letters of Map Change , a Flood Insurance Study Report, and/or digital 
vers ions of this map. Many of these products can be ordered or obtained directly 
from the website . Users may determine the current map date fo r each FIRM panel by 
vis iting the FEMA Map Service Center website or by calling the FEMA Map 
Information eXchange 

The " profile base lines" depicted on this map represent the hydraulic modeling 
basel ines that match the flood profiles in the FIS report. As a result of improved 
topog raphic data, the "profile base line· , in some cases, may deviate significantly 
from the channel centerl ine or appear outside the SFHA 
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FLOODING EFFECTS FROM T IJUANA RIVER 

- LEGEND 
SPECIAL FLOOD HAZARD AREAS SUBJECT TO I NUNDATION BY THE 
1 % ANNUAL CHANCE FLOOD 

Thel%annual chanceflood(100-yearflood),alsoknownasthebaseflood,isthefloodlhathasa 
1% dlanceofbelng equaled or exceeded in any given year. The Special Flood Hazard Area is the 
areasubjecttofloodingbythel%annual chanceflood. AreasofSpecia l FloodHazard includeZones 
A. AE, AH, AO, AR, A99, V, and VE. The 8.-ise Flood Elevation is the water-surface elevation of the 
1%annual chanceflood 

ZONE AE 8.-iseFloodElevationsdet.ermined. 

ZONE AH Flood depths of l to 3 feet (usu.-ilty areas of ponding); 8.-ise Flood Elevations 
determined. 

Flooddepthsoflto3feet(usual ly sheettlowonslopingterra in);a~rage depths 
determined. Forareasofalluvialfanflooding,velocitiesalsodetermined. 

ZONE AR Special Flood Hazard Area forme rly protected from the 1% annual chance flood by 
a flood control system that was sut,sequenllydecertified. lone AR indicates that 
the former flood control system is being restored to provide protection from the 
1%annual chanceorgreaterflood. 

ZONE A99 Areas to be protected from 1% annual chance flood event by a Federal flood 
protectionsystemuoderconstruction;noB.-iseFloodElevationsdetermined. 

ZONE V Coastal f lood zone with velocity hazard (wave action); oo Base Flood Elevations 
determined. 

Coastal rlood zone with ~locity hazard (wave action); Base Flood Eleva~ons 
determined. r. FLOODWAY AREAS IN ZONE AE 

Thefloodwayislhechannel ofastreamplusanyadjocentfloodplainareasthatmustbekeptfreeof 
encroachment so that the 1% annual chance flood can be carried witnout substantia l increases in 
flood heights. 

~/)\:j OTHER FLOOD AREAS 

Areasof0.2%annual chanceflood;areasof1%annual choncefioodwithaverage 
depths of less than I foot or with drainage areas less than 1 square mile; and 
areasprotectedbyleveesfromlo/oannual chance flood. 

D OTHER AREAS 

ZONE X Areasdeterminedtobeoutsidethe0.2%annualchancefloodplain. 

Areasinwhidlfloodhazardsareundetermined,butpossible 

~ COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS 

D OTHERWISE PROTECTED AREAS (OPAs) 

CBRS areas and OPAs are normally IOC11ted within or adjacent to Speci~I Flood Ha,ard Areas 

1%annual diancefioodplainboundary 
0.2%annual chancefloodpla inbouodary 
Floodwayboundary 
ZoneOboundary 

CBRSandOPAboundary 

Boundary dividing Special Flood Haz.ard Area Zonesaod 
+-- bouodary dividing Special Flood Hazard Areas of different Base 

FloodElevations,fiooddepths,orfloodvelodties 

B.-iseFloodElevationlineandvalue;elevationinfeet* 
B.-iseFloodElevalionvaluewhereuniformwith inzone;elevation 

(EL987) infeet* 
*Referenced to theNorthAmericanVertical Oatumofl988 

0-----------0 
@--------- --@ 

6000000 FT 

DX5510X 

• M1.5 

Crosssection line 

Geographic coordiMtes referenced to the North American 
Oatumof1983(NAD83), Western Hemisphere 

1000-meterUniversal TransverseMercatorgridticks,zone 11 

S000-footgridvalues:Californ iaStatePlane coord inatesystem, 
Zone Vl(FIPSZONE ~ 406),LambertproJection 
Bench mark(see explanation in Notes to Users section of this 
FIRM panel) 

Refer toMapRepositoriesliston Map Index 

EFFECTIVE DATE OF COUNTYWIDE 
FLOOD INSURANCE RATE MAP 

EFFECTIVE DATE(S) OF REVISION(S)TOTHIS PANEL 
May16.2012 -toupdatecorporate limits, toaddroadsandroadnames, toincorporatepreviousty 
issued Letters of Map Revision, and to update';;:/;; elevabons to North American Vertica l Datum of 

AprilS,2016 -toremoveProvisionaltyAccred itedLeveenote 

For community map revision history prior to countywide mapping, refer to the community Map 
Historytablelocated intheFlood lnsuranceStudyreportforthis jurisd iction 

Todetermineiffloodinsuranceisavailableinthiscommunity,contactyourinsuranceagentorcal l the 
National Flood lnsuranceProgramat l -800-638-6620. 

MAP SCALE 1" = 500' 

PANEL 2154H 

FLOOD INSURANCE RATE MAP 

SAN DIEGO COUNTY, 
CALIFORNIA 
AND INCORPORATED AREAS 

PANEL 2154 OF 2375 
(SEE MAP INDEX FOR FI RM PANEL LAYOUT) 

~ 

CHUlAVISTA, CITYOF 

SAN OIEGO,CITYOF 

NUMBER PANEL SUFFIX 

MAP REVISED 
APRIL 5, 2016 

Federal Emergency Management Agency 
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HEC-RAS ANAYLSES AND CROSS-SECTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HEC-RAS ANALYSIS AND CROSS-SECTIONS

APPENDIX F



FEMA XS 'F'

FEMA XS 'G'

FEMA XS 'H'

WSE=
21.93'

WSE=
23.59'

WSE=
18.40'

Effective Model (Existing) Plan: Imported Plan 01 9/5/2019 
RS = 107 
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FEMA XS 'I'

WSE=25.82'

Effective Model (Existing) Plan: Imported Plan 01 9/5/2019 
RS= 110 
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Effective Model (Existing) Plan: Imported Plan 01 9/5/2019 
RS= 111 BR Bridge#2 
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FEMA XS 'J'

WSE=26.19'
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FEMA XS 'J'

BRIDGE (UPSTREAM)

BRIDGE (DOWNSTREAM)

EFFECTIVE MODEL (EXISTING)

Plan: Imported Pia RIVER-1 Reach-1 RS: 112 Profile: PF 1 

E.G. Elev (ft) 27.74 Element Left OB Channel Right OB 

Vel Head (ft) 1.55 Wt. n-Val. 0.045 

W.S. Elev (ft) 26.19 Reach Len. (ft) 1.00 1.00 1.00 

Crit W.S. (ft) 24.41 Flow Area (sq ft) ' 2200.91 I 
E.G. Slope (ft/ft) 0.006553 Area (sq ft) 6706.83 2200.91 7561.97 

Q Total (cfs) 22000.00 Flow(cfs) 22000.00 
-

Top Width (ft) 3066.71 Top Width (ft) 941.24 304.00 1821.46 

_ye1 Total (ft/s) 10.00 Avg. Vel. (ft/s) 10.00 --
Max Chi Dpth (ft) 9.49 Hydr. Depth (ft) 7.24 

Conv. Total (cfs) 271773.8 Conv. (cfs) 271773.8 -
Length Wtd. (ft) 1.00 Wetted Per. (ft) 304.35 --

2.96 l Min Ch El (ft) 17.10 Shear (lb/sq ft) -
Alpha 1.00 Stream Power (lb/ft s) 29.57 1 -
Frctn Loss (ft} Cum Volume (acre-ft) 3.62 78.61 10.16 - -
C & E Loss (ft) Cum SA (acres) 0.93 14.54 3.30_ 

Plan: Imported Pia RIVER-1 Reach-1 RS: 111 BR U Profile: PF 1 

E.G. Elev (ft) 28.09 Element Left OB Channel RightOB 1 

Vel Head (ft) 2.27 Wt. n-Val. 0.045 

W .S. Elev (ft) 25.82 Reach Len. (ft) 108.00 108.00 108.00 -
Crit W.S. (ft) 24.99 Flow Area (sq ft) 1820.89 

E.G. Slope (ft/ft) 0.012144 Area (sq ft) 1820.89 256.42 -- - .... 
Q Total (cfs) 22000.00 Flow(cfs) 22000.00 -
Top Width (ft) 356.00 Top Width (ft) 271.00 85.00 

_c...__ -
Vel Total (ft/s) 12.08 Avg. Vel. (ft/s) 12.08 

Max Chi Dpth (ft) 8.72 Hydr. Depth (ft) 6.72 

Conv. Total (cfs) 199635.9 Conv. (cfs) 199635.9 

Length Wtd . (ft) .~ 108.00 Wetted Per. (ft) 300.97 

Min Ch El (ft) 17.10 Shear (lb/sq ft) 4.59 ·- - ---
Alpha 1.00 Stream Power (lb/ft s) 55.42 

Frctn Loss (ft) ,_Cum Volume (acre-ft) 3.54 78.57 10.07 

C & E Loss (ft) Cum SA (acres) 0.92 14.54 3.28 

Plan: Imported Pia RIVER-1 Reach-1 RS: 111 BR D Profile: PF 1 

E.G. Elev (ft) 27.18 Element Left OB Channel Right OB 

Vel Head (ft) 1.36 Wt. n-Vat. 0.045 

W.S. Elev (ft) 25.82 Reach Len. (ft) 1.00 1.00 1.00 

Crit W.S. (ft) 23.25 Flow Area (sq ft) 2351.47 

E.G. Slope (ft/ft) 0.005531 Area (sq ft) 2351.47 186.63 .._ 
Q Total (cfs) 22000.00 Flow(cfs) 22000.00 

-!-

Top Width (ft) 369.00 Top Width (ft) 284.00 85.00 

Vel Total (ft/s) 9.36 Avg. Vel. (ft/s) 9.36 
I-- -

Max Chi Dpth (ft) 9.95 Hydr. Depth (ft) 8.28 
-1--

Conv. Total (cfs) 295819.1 Conv. (cfs) 295819.1 - -
Length Wtd. (ft) 1.00 Wetted Per. (ft) 316.22 

Min Ch El (ft) 15.87 Shear (lb/sq ft) 2.57 -



FEMA XS 'H'

FEMA XS 'I'

EFFECTIVE MODEL (EXISTING)

Plan: Imported Pia 

Alpha 

Frctn Loss (ft) 

C & E Loss (ft) 

RIVER-1 

I 1 

I 
J 

Reach-1 RS: 111 BR D Profile: PF 1 (Continued) 

.00 Stream Power (lb/ft s) 24.02 I 
Cum Volume (acre-ft) 3.54 73.39 I 
Cum SA (acres) 0.92 13.85 - -

Plan: Imported Pia RIVER-1 Reach-1 RS: 110 Profile: PF 1 

9.52 1 
3.06 

,-E_._G_. E_l_ev_(~ft~) ---+----2_6._8_5 -+--E_le_m_e_nt _______ L_eft_ O_B __ C_h_a_nn_e_l Right 0~ 
Vel Head (ft) 1.03 Wt. n-Val. 0.045 
t---~~--+-- -- -

,-w_.s_. _E_le_v~(ft~) __ -+--__ 2_5._8_2 -+--R_e_ac_h_L_e_n.~(~ft)~---- _ 40.~ - 40.qQ_ ___ 4_0_.o_o-< 
Crit W.S. (ft) Flow Area (sq ft) 2703.50 

------j 
E.G. Slope (ft/ft) 0.003531 Area (sq ft) 2995.96 2703.50 7998.03 

,_O_ To_ta_l~(cf_ s~) ____ 2_20_0_0.oo Flow (cfs) 22000.00 -
744.70 320.00 1898.47 Top Width (ft) 2963.16 Top Width (ft) 

1---~-~~---+----+-~--~-----, - ----,----~ 
Vel Total (ft/s) 8.14 Avg. Vel. (ft/s) 

Max Chi Dpth (ft) 10.02 Hydr. Depth (ft) ____ _ 

Conv. Total (cfs) 370210.4 Conv. (cfs) 

1--L_e_n~gt_h _W_td_.~(ft~)- -+-_ __ 4_0._00-+-_W_e_tte_d_P_e_r.~(ft~)----;----t--
Min Ch El (ft) 15.80 Shear (lb/sq ft) 

Alpha 1.00 Stream Power (lb/ft s) 

Frein Loss (ft) 0.27 Cum Volume (acre-ft) 

C & E Loss (ft) 0.56 Cum SA (acres) 

Plan: Imported Pia RIVER-1 Reach-1 RS: 109 Profile: PF 1 

E.G. Elev (ft) 26.02 Element 

Vel Head (ft) 2.43 Wt. n-Val. 

W.S. Elev (ft) 23.59 Reach Len. (ft) 

Crit W.S. (ft) 23.59 Flow Area (sq ft) 

E.G. Slope (ft/ft) 0.016769 Area (sq ft) 

Q Total (cfs) 22000.00 Flow(cfs) 

Top Width (ft) 360.00 Top Width (ft) 

Vel Total (ft/s) 12.38 Avg. Vel. (ft/s) -
Max Chi Dpth (ft) 5.99 Hydr. Depth (ft) 

Conv. Total (cfs) 169889.6 Conv. (cfs) 

Length Wtd. (ft) 250.00 Wetted Per. (ft) -
Min Ch El (ft) 17.60 Shear (lb/sq ft) -
Alpha 1.02 Stream Power (lb/ft s) 

Frein Loss (ft) 2.36 Cum Volume (acre-ft) -
C & E Loss (ft) 0.77 Cum SA (acres) 

~ 
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0.91 
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FEMA XS 'G'

FEMA XS 'F'

EFFECTIVE MODEL (EXISTING)

Plan: Imported Pia RIVER-1 Reach-1 RS: 108 Profile: PF 1 

E.G. Elev (ft) 22.82 Element Left OB Channel Right OB 

Vel Head (ft) 0.89 Wt. n-Val. 0.045 0.045 0.045 

W.S. Elev (ft) 21.93 Reach Len. (ft) 780.00 830.00 1100.00 

Crit W.S. (ft) 20.46 Flow Area (sq ft) 15.93 2657.77 307.67 

E.G. Slope (ft/ft) 0.006038 Area (sq ft) 15.93 2657.77 307.67 

Q Total (cfs) 22000.00 Flow (cfs) 40.61 20568.01 1391.38 

Top Width (ft) 643.95 Top Width (ft) 15.00 505.66 123.29 

Vel Total (ft/s) 7.38 Avg. Vel. (ft/s) 2.55 7.74 4.52 

Max Chi Dpth (ft) 8.93 Hydr. Depth (ft) 1.06 5.26 2.50 

Conv. Total (cfs) 283113.5 Conv. (cfs) 522.6 264685.5 17905.4 ---
Length Wtd. (ft) 838.49 Wetted Per. (ft) 16.09 507.42 131.50 -- -- ---
Min Ch El (ft) 13.00 Shear (lb/sq ft) 0.37 1.97 0.88 

Alpha 1.05 Stream Power (lb/ft s) 0.95 15.28 3.99 

Frein Loss (ft) 3.71 Cum Volume (acre-ft) 0.14 61.48 3.88 

C & E Loss (ft) 0.18 Cum SA (acres) 0.13 11.70 1.56 

Plan: Imported Pia RIVER-1 Reach-1 RS: 107 Profile: PF 1 

E.G. Elev (ft) 18.92 Element Left OB Channel Right OB --
_Vel Head (ft) 0.52 Wt. n-Val. 0.045 

-
~ - Elev(ft) 18.40 Reach Len. (ft) -

Crit W.S. (ft) 16.08 Flow Area (sq ft) 3795.75 -
E.G. Slope (ft/ft) 0.003383 Area (sq ft) 3795.75 

Q Total (cfs) 22000.00 Flow(cfs) 22000.00 -
Top Width (ft) 722.00 Top Width (ft) 722.00 - --
Vel Total (ft/s) 5.80 Avg. Vel. (ft/s) 5.80 - -- -
Max Chi Dpth (ft) 6.30 Hydr. Depth (ft) 5.26 - - -
Conv. Total (cfs) 378254.7 Conv. (cfs) 378254.7 - ~ -
Length Wtd. (ft) Wetted Per. (ft) 724.01 -~ .~ 

Min Ch El (ft) 12.10 Shear (lb/sq ft) 1.11 -
Alpha 1.00 Stream Power (lb/ft s) 

' 
6.42 --

Frein Loss (ft) Cum Volume (acre-ft) 

C & E Loss (ft) Cum SA (acres) I -



FEMA XS 'F'

FEMA XS 'G'

FEMA XS 'H'

WSE=18.40'

WSE=
21.93'

WSE=
23.59'

Proposed Condition Model Plan: Imported Plan 01 9/12/2019 
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Proposed Condition Model Plan: Imported Plan 01 9/12/2019 
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Proposed Condition Model Plan: Imported Plan 01 9/12/2019 
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FEMA XS 'I'

WSE=25.82'
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Proposed Condition Model Plan: Imported Plan 01 9/6/2019 
RS= 110 
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Proposed Condition Model Plan: Imported Plan 01 9/6/2019 
RS = 111 BR Bridge #2 

.045------'+ 04.~ ----- .045-----~ 

15:-1--~~---~~~--~~~,..:;.......~~~--~~-~~~~--~~ 

50 

0 1000 2000 3000 4000 5000 6000 

Station (ft) 

Proposed Condition Model Plan: Imported Plan 01 9/6/2019 
RS = 111 BR Bridge #2 

------- .045------~ ------ .045 ------+I 

1000 2000 

0 
4 
5 

3000 

Station (ft) 

4000 5000 6000 

WS PF 1 

Ground 

• lneff 

• Bank Sta 

Legend 

WS PF 1 

Ground 

lneff 

• Bank Sta 

Legend 

WS PF 1 

Ground 

lneff 

• Bank Sta 



FEMA XS 'J'
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FEMA XS 'J'

BRIDGE (UPSTREAM)

BRIDGE (DOWNSTREAM)

PROPOSED MODEL

Plan: Imported Pia RIVER-1 Reach-1 RS: 112 Profile: PF 1 

E.G. Elev (ft) 27.74 Element Left OB Channel Right OB 

Vel Head (ft) 1.55 Wt. n-Val. 0.045 --
W.S. Elev (ft) 26.19 Reach Len. (ft) 1.00 1.00 1.00 - I Grit W .S. (ft) 24.41 Flow Area (sq ft) 2200.91 

6106.83- I 

,___ ___ 
E.G. Slope (ft/ft) 0.006553 Area (sq ft) 2200.91 7561 .97 

Q Total (cfs) 22000.00 Flow (cfs) 
941.24 1 

22000.00 

Top Width (ft) 3066.71 Top Width (ft) 304.00 1821.46 I ,_ -
Vel Total (ft/s) _ 10.00 Avg. Vel. (ft/s) 10.00 

-
Max Chi Dpth (ft) 9.49 Hydr. Depth (ft) I 7.24 

Conv. Total {cfs) 271773.9 Conv. {cfs) 
j 

271773.9 - -
Length Wtd. (ft) 1.00 Wetted Per. {ft) 304.35 

Min Ch El {ft) 17.10 ,...shear {lb/sq ft) I. 2.96 -
Alpha 1.00 Stream Power (lb/ft s) 29.57 

Frctn Loss (ft) Cum Volume (acre-ft) 3.62 78.65 I 9.79 -
C & E Loss {ft) Cum SA (acres) 0.93 14.55 3.30 - - --

Plan: Imported Pia RIVER-1 Reach-1 RS: 111 BR U Profile: PF 1 

E.G. Elev (ft) 28.09 Element Left OB Channel Right OB 

Vel Head (ft) 2.27 Wt. n-Val. 0.045 

W.S. Elev (ft) 25.82 Reach Len. (ft) 108.00 108.00 108.00 

Grit W.S. (ft) 24.99 Flow Area (sq ft) 1820.89 
...... - I 

E.G. Slope (ft/ft) 0.012144 Area (sq ft) 1820.89 256.42 

Q Total (cfs) 22000.00 Flow(cfs) 22000.00 

Top Width (ft) 356.00 Top Width (ft) 271.00 85.00 

Vel Total (ft/s) 12.08 Avg. Vel. (ft/s) 12.08 --
Max Chi Dpth (ft) 8.72 Hydr. Depth (ft) 6.72 -
Conv. Total (cfs) 199636.0 Conv. (cfs) 199636.0 

Length Wtd. (ft) 108.00 Wetted Per. (ft) 300.97 - -
Min Ch El (ft) 17.10 Shear (lb/sq ft) 4.59 

Alpha 1.00 Stream Power (lb/ft s) 55.42 

Frctn Loss (ft) Cum Volume {acre-ft) 3.54 78.61 9.70 

C & E Loss (ft) Cum SA (acres) 0.92 14.54 3.28 ,~ -- - -

Plan: Imported Pia RIVER-1 Reach-1 RS: 111 BR D Profile: PF 1 

E.G. Elev (ft) 27.18 Element Left OB Channel Right OB --
Vel Head {ft) 1.36 Wt. n-Val. 0.045 

W.S. Elev {ft) 25.82 Reach Len. {ft) 1.00 1.00 1.00 

Grit W.S. (ft) 23.25 Flow Area (sq ft} 2351.47 -
E.G. Slope (ft/ft) 0.005531 Area (sq ft) 2351.47 186.63 -
Q Total {cfs) 22000.00 Flow {cfs) 22000.00 -- -
Top Width (ft) 369.00 Top Width {ft) 284.00 85.00 - -
Vel Total {ft/s) 9.36 Avg. Vel. (ft/s) 9.36 ,_ - ~-
Max Chi Dpth (ft) 9.95 Hydr. Depth (ft) 8.28 - -
Conv. Total (cfs) 295819.3 Conv. (cfs) 295819.3 

Length Wtd. (ft) 1.00 Wetted Per. (ft) 316.22 

Min Ch El (ft) 15.87 Shear (lb/sq ft) 2.57 -



FEMA XS 'H'

FEMA XS 'I'

PROPOSED MODEL

Plan: Imported Pia RIVER-1 Reach-1 RS: 111 BR D Profile: PF 1 (Continued) 

Alpha 1.00 Stream Power (lb/ft s) 24.02 I 
Frctn Loss (ft) Cum Volume (acre-ft) 3.54 73.43 9.15 

C & E Loss (ft) . _ ~ um SA (acres) 0.92 13.85 l 3.07 

Plan: Imported Pia RIVER-1 Reach-1 RS: 110 Profile: PF 1 

E.G. Elev (ft) 26.85 Element Left OB Channel Right OB 

Vel Head (ft) 1.03 Wt. n-Val. 0.045 I 

W.S. Elev (ft) 25.82 Reach Len. (ft) 40.00 40.00 40.00 -
Crit W.S. (ft) Flow Area (sq ft) 2703.50 

E.G. Slope (ft/ft) 0.003531 Area (sq ft) 2995.96 2703.50 7998.03 

Q Total (cfs) 22000.00 Flow(cfs) 22000.00 

Top Width (ft) 2963.17 Top Width (ft) 744.70 320.00 1898.47 

Vel Total (ft/s) 8.14 Avg. Vel. (ft/s) 8.14 

Max Chi Dpth (ft) 10.02 Hydr. Depth (ft) 8.45 

Conv. Total (cfs) 370210.5 Conv. (cfs) 370210.5 

Length Wtd. (ft) 40.00 Wetted Per. (ft) 320.12 

Min Ch El (ft) 15.80 Shear (lb/sq ft) 1.86 

Alpha 1.00 Stream Power {lb/ft s) 15.15 

Frctn Loss (ft) 0.27 Cum Volume (acre-ft) 3.51 73.38 9.06 l 
c & E Loss (ft) 0.56 Cum SA (acres) 0.91 13.84 3.04 

Plan: Imported Pia RIVER-1 Reach-1 RS: 109 Profile: PF 1 

E.G. Elev {ft) 26.02 Element Left OB Channel Right OB 

Vel Head (ft) 2.43 Wt. n-Val. 0.045 0.045 0.045 

W .S. Elev (ft) 23.59 Reach Len. (ft) 250.00 250.00 250.00 

Crit W.S. (ft) 23.59 Flow Area (sq ft) 583.13 896.79 297.38 - -
E.G. Slope (ft/ft) 0.016769 Area (sq ft) 583.13 896.79 297.38 -·- -
Q Total (cfs) 22000.00 Flow (cfs) 7114.15 11853.85 3032.00 -· -
Top Width (ft) 360.00 Top W~ th (ft) 117.00 165.00 78.00 - -
Vel Total (ft/s) 12.38 Avg. Vel. (ft/s) 12.20 13.22 10.20 

Max Chi Dpth (ft) 5.99 Hydr. Depth (ft) 4.98 5.44 3.81 ·- - t- --
Conv. Total (cfs) 169889.6 Conv. (cfs) 54937.3 91538.4 23413.9 -- ---
Length Wtd. (ft) 250.00 Wetted Per. (ft) 121.00 165.00 80.77 -
Min Ch El (ft) 17.60 Shear (lb/sq ft) 5.05 5.69 3.85 -- -
Alpha 1.02 Stream Power (lb/ft s) 61.55 75.21 39.30 , 

Frctn Loss (ft) 2.38 Cum Volume (acre-ft) 1.86 71.72 5.25 -
C & E Loss (ft) 0.76 Cum SA (acres) 0.51 13.62 2.13 -



FEMA XS 'G'

FEMA XS 'F'

PROPOSED MODEL

Plan: Imported Pia RIVER-1 Reach-1 RS: 108 Profile: PF 1 

E.G. Elev (ft) 22.84 Element Left OB Channel Right OB 

Vel Head (ft) 0.90 Wt. n-Val. 0.045 0.045 0.045 

W.S. Elev (ft) 21.94 ~ Len.(ft) 780.00 830.00 1100.00 

Grit W.S. (ft) 20.50 Flow Area (sq ft) I 16.03 2660.99 283.61 

E.G. Slope (ft/ft) 0.006108 Area (sq ft) 16.03 ' 2660.99 283.61 --
Q Total (cfs) 22000.00 Flow(cfs) 41 .24 20725.67 1233.09 l 
Top Width (ft) 644.05 Top Width (ft) 15.00 505.73 123.32 

~ el Total (ft/s) 7.43 Avg. Vel. (ft/s) 2.57 7.79 4.35 

Max Chi Dpth (ft) 8.94 Hydr. Depth (ft) 1.07 5.26 2.30 

Conv. Total (cfs) 281501.2 Conv. (cfs) 527.7 265195.4 15778.1 

Length Wtd. (ft) 837.52 Wetted Per. (ft) 16.10 507.50 129.68 

Min Ch El (ft) 13.00 Shear (lb/sq ft) 0.38 2.00 0.83 -
Alpha 1.05 Stream Power (lb/ft s) 0.98 15.57 3.63 ,-
Frctn Loss (ft) 3.73 Cum Volume (acre-ft) 0.14 61 .51 3.58 - ,_ 
C & E Loss (ft) 0.19 Cum SA (acres) 0.13 11 .70 1.56 - -

Plan: Imported Pia RIVER-1 Reach-1 RS: 107 Profile: PF 1 

E.G. Elev (ft) 18.92 Element Left OB Channel Right OB 

Vel Head (ft) 0.52 Wt. n-Val. 0.045 

W.S. Elev (ft) 18.40 Reach Len. (ft) 

Crit W .S. (ft) 16.08 Flow Area (sq ft) 3795.75 - --
E.G. Slope (ft/ft) 0.003383 Area (sq ft) 3795.75 - -a Total (cfs) 22000.00 _Flow(cfs) 22000.00 

- -

Top Width (ft) 722.00 _Top Width (ft) 722.00 --
Vel Total (ft/s) 5.80 Avg. Vel. (ft/s) 5.80 

Max Chi Dpth (ft) 6.30 Hydr. Depth (ft) 5.26 
~ 

Conv. Total (cfs) 378254.7 Conv. (cfs) 378254.7 

Length Wtd. (ft) 1- - -- Wetted Per. (ft) 724.01 

Min Ch El (ft) 12.10 Shear (lb/sq ft) 1.11 

Alpha 1.00 Stream Power (lb/ft s) 6.42 -
Frctn Loss (ft) Cum Volume (acre-ft) -
C & E Loss (ft) Cum SA (acres) - - ~ - -
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HEC RAS WORK MAP 
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