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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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FEMA XS 'J'
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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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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 
RS= 107 
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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 

15+-~~~~-~~~~~~-~~-r--~~~~--~--~~~~~-~ 

45 

40 

35 

30 

25 

20 

0 1000 2000 3000 4000 5000 6000 

Station (ft) 

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



 

 

 

 

 

 

 

 

 

 

APPENDIX E 

 

HEC RAS WORK MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G



OTAY RIVER

APN 627-100-13
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NOTE· ELEVATIONS SHOWN ON THIS WORKING MAP ARE PER GEODETIC DATUM NAVD88, WHICH IS 
2.2' .HIGHER THAN THE DATUM USED IN THE REPORT (NGVD29). 
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