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1. Introduction 

The project proposes a storm drain line in Anza Street connecting to the Broadway flood control 

channel, just downstream of the Anza Street box culvert.  Although the project will still be 

tributary to the same receiving water and downstream watershed, discharge will enter the 

Broadway channel near Anza Street, approximately 800 feet upstream of the current location 

(Mollison Ave). 

 

The scope of this report is limited to addressing the potential impacts from the additional project 

flows near the Anza Street box culvert, which is part of the Broadway Flood Control Channel.   
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2. Declaration of Responsible Charge 

 

 

DECLARATION OF RESPONSIBLE CHARGE:  

 

I hereby declare that I am the Engineer of Work for this project, that I have exercised responsible 

charge over the design of the project as defined in Section 6703 of the Business and Professions 

Code, and that the design is consistent with the current standards. 

 

I understand that the check of the project drawings and specification by the County of San Diego 

is confined to a review only and does not relieve me, as the Engineer of Work, of my 

responsibilities for project design. 
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3. Post-Development Project Drainage  

The topography of the North Anza Street property slopes gently toward the southwest corner,  

continuing off-site southerly and westerly through the adjacent properties.  Downstream drainage 

patterns are poorly defined, with overland flows eventually reaching Mollison Avenue gutter to 

the curb inlet connected to the Broadway Flood Channel at the Mollison box culvert.  

 

The increased impervious area and drainage facilities associated with the proposed multifamily / 

attached development will increase runoff volumes and peak flow rates during large storm 

events, when compared to the current lower density development.  Maintaining the current  

discharge locations could result in a greater burden from the concentrated surface discharge and 

corresponding greater velocities at the downstream properties which lack defined drainage 

facilities.  

 

The post-development condition will raise the site through imported fill and be sloped easterly 

toward North Anza Street.   Project runoff will be directed to two (2) storm water quality/HMP 

basins, which will discharge to a proposed 18” public storm drain in North Anza Street, 

connecting to the Broadway Flood Channel, downstream of the Anza box culvert.  This approach 

eliminates the above potential impacts to the properties immediately downstream of the site.  The 

new discharge location will transfer the majority of the site runoff (approximately 3.1 acres) 

from the Mollison Ave undercrossing to near Anza box culvert under-crossing, approximately 

800 feet upstream of the current location.  

 

4. Site Discharge  

In order to determine the design flow for the new storm drain and to assess potential impacts at  

the Anza Street connection, the combined outflow from the Water Quality/HMP facilities needs 

to be estimated.  The project Drainage Study includes detention routing (rational method 

hydrographs) of the two (2) water quality / HMP control facilities to determine the post 

development site runoff.  

 

In order to confirm the maximum potential project impact, the 100-year 6-hour rational method 

peak flow for the areas tributary to the basins will be estimated using the minimum time of 

concentration of 5 minutes.   

 

Basin  

 

Peak Inflow 

(cfs) 

Peak Outflow 

 (cfs) 

Biofiltration 1 / HMP-1 5.95 ----- 

Biofiltration 2 / HMP-2 9.60 ----- 

Site Total 15.55 ----- 

 

The above combined peak flows (without attenuation) will be added directly to the Broadway 

Channel peak flow (calculated by the County Unit Hydrograph Method).This approach provides 

the most conservative flow estimate. 
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5. Broadway Channel 

The record plans for the Broadway Channel (City of El Cajon Drawing 3600, Sheet 17, 18 & 20 

completed in 1967) do not provide design flow rates, depths or hydraulic data.   The trapezoidal 

channel is concrete lined with a base width of 10 feet and 1:1 side slope.  Reinforced Concrete 

Box culverts (double 7’ wide  x 5’ tall ) are used at both Mollison Avenue and Anza Street.   

Transitions for the base width and the sidewalls slope (20’ long) occur upstream and downstream 

of the culverts, with the top of the channel lining extending up to the top of parapet 

(approximately 6.5’ to 7’ above the flowline).   Due to the proximity of original residences and 

structures, the box culvert at the Anza crossing was extended an additional 70.69’ upstream of 

the street right-of-way.    

 

A copy of the record plans with typical sections are provided in Map Pocket #1 .  

 

The FIRM Panel for Broadway Creek (06073C1662G) was last updated in 2012 to reflect the 

1988 Datum change.  The 100-year floodway is generally shown within the channel limits, with 

shallow flooding at the Anza culvert (between Sections P and Q).   The floodway table indicates 

a 20-foot or less top width, which would be contained within the concrete channel.  The only  

published discharge (1,600 cfs for a tributary area of 3.8 sq. miles) for Broadway Creek is at the 

mouth approximately 2 miles downstream, which is at Forester Creek.  This indicates that a 

single discharge was used for the entire study length.  Note:  The tributary area at Anza Street  is 

1.6 square miles (42%). 

 

The City of El Cajon has a draft Citywide Drainage Master Plan, which compares peak flows to 

storm drain and channel capacities, to identify potential capacity issues. The estimated 100-year 

peak flow for the Broadway channel in the vicinity of Anza Street is estimated at 800 cfs.    

 

Neither peak flow estimate is based upon the current County Hydrology Manual.  Since the two 

estimates vary significantly, a Unit Hydrograph Model will be prepared to estimate the peak flow 

at the Anza culvert.  

 

6. Tributary Basin  

The Broadway Channel is located along the north limits of the City of El Cajon and conveys 

runoff from the Broadway Avenue corridor and the County properties located to the north and 

northeast.  The channel flows westerly and then northerly to Forester Creek, which is tributary to 

the San Diego River at the City of Santee.  

 

Based upon the County of San Diego ortho topo maps, and supplemented by visual field reviews, 

the area tributary to the Anza Street RCB crossing was delineated, with a tributary area in excess 

of 1 square mile, which confirms the need for Unit Hydrograph Methodology to provide flow 

estimates.       
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The soil group and land use data for the basin was compiled using a 1,000’ grid methodology as 

described in the County Hydrology Manual.   Land uses are predominately single family 

residential with some multifamily & commercial uses along the Broadway corridor.    

 

See Tributary Drainage & Land Use / Soil Type exhibits in Map Pockets #2 & #3.   

 

The Basin Factor �� , is defined as the visually estimated mean of the ‘n’ values of all channels 

within the basin area.  The inverse of the Basin Factor is used in the calculation of the lag time, 

which determines the magnitude of the runoff response from excess rainfall.  Guidance regarding 

the selection is limited for tributary areas that are between the urban, fully improved and mostly 

impervious (0.015) condition, and low intensity without drainage improvements (0.030).    

Except for the urban corridor along Broadway, much of the tributary basin has limited storm 

drain systems.  The residential portion includes limited street improvements with unlined and 

poorly defined drainage swales (estimated n=0.030).  Based upon the relative area of each, a 

Basin Factor of 0.025 was selected.  The tributary area up to the Anza Street box culvert is 

summarized as follows;  

 

 

 

 

 

 

 

 

 

 

 

 

The land use and soil type grid tables are provided in Exhibit “A”.  

7. Hydrograph Calculations 

From the above data, the unit hydrograph input values are derived;   

 

 

 

 

 

 

 

 

 

 

 

The response unit hydrograph, adjusted to a 5-minute interval, in provided in Exhibit “B” . 

Basin Data Value 

Total Area (ac) 1,016 

Total Area (sq. mi) 1.59 

Length (ft) 13,077 

Length (mi) 2.48 

Length to Centroid (ft)  9,675 

Length to Centroid (mi) 1.83 

Slope (ft/mi) 98.5 

�� 0.025 

CN2 77 

Hydrograph Data Value 

Lag Time,  Tl   0.446 hrs. 

Time to Peak, Tp =  0.862 Tl 0.384 hrs. 

Computation Interval = 0.2 Tp 5 mins 

Precipitation Zone, PZN 1.49 

100-year Return Period,  CN2.45  82 

Storage, S = 1000/CN-10 2.987 in 

Initial Abstraction, Ia = 0.2 S 0.597 in 

Unit Runoff, qp =  484A/Tp 2,000 cfs/in 
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Using the rainfall totals and the County rainfall distribution pattern,  a cumulative rainfall table 

was prepared. Since the rational method intensity formula is limited to the 6-hour peak rainfall 

period, a log-log interpolation of the remaining rainfall (difference between the P24 and P6) was 

used for the remaining 18 hours.  Rainfall blocks (5 minute) were ranked and sorted in a 2/3-1/3 

distribution with the peak rainfall occurring at the 16th hour of the 24-hour rainfall event.       

 

 

 

 

 

 

The resulting rainfall distribution and excess rainfall tables (adjusted for the initial and 

equilibrium abstractions) are available in Exhibit “C”.   

 

The runoff hydrograph is then derived by the convolution of each excess rainfall block and the 

unit hydrograph values at successive 5-minute time steps.   The summation of the runoff 

response at each time step during the 24-hour rain event produces the runoff hydrograph.   

 

A review of the resulting hydrograph in Exhibit “D” indicates that the peak flow rate at the 

downstream end of the Anza Street RCB is 1,597.2 cfs at 16.33 hours of the 24-hour storm 

event.   

  

8. Broadway Channel Flow 

The Anza culvert includes flows from the upstream channel and those entering from the existing 

Anza Street curb inlets.  The tributary area from Anza Street is approximately 17 acres.  A 

straight-line proration based upon the relative tributary areas was used to estimate the peak flow 

rates upstream and downstream of the box culvert.  

 

As determined by the project detention analysis, the additional runoff from the Anza Street 

project is estimated at 1.8 cfs, which represents approximately 0.1% of the peak flow in the 

Broadway channel.  The flow rates at the Anza culvert are summarized as follows;  

 

 

 

 

 

 

Rainfall Totals 100-Year 

6-Hour,  P6   2.55 in 

24-Hour Total,  P24 5.20 in 

Rainfall Total Ratio, P6/P24 = 0.49 

Location  

Tributary Area 

(ac) 

Existing 

Peak Flow 

(cfs) 

Post Project  

Peak Flow 

(cfs) 

Anza Upstream 999 1,570.3 1,570.3 

Anza Street Flows 17 26.9 42.5 

Anza Downstream  1,016 1,597.2 1,612.8 
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9. Broadway Channel Hydraulics  

Hydraulic analyses were prepared to determine the water surface elevations through the Anza 

Street culvert for both the existing and post project conditions using HEC-RAS (V5.07).   The 

profile for the channel shows abrupt changes in bed slopes, with short (20’) transitions between 

the trapezoidal and box culvert sections, which will yield a varied flow profile throughout the 

study area.  The concrete lining and channel slope rates indicate supercritical flow regimes.       

 

The record plans show a concrete lined trapezoidal channel with a base width of 10 feet, depths 

of 4.5 to 5.0 feet, with 1:1 side slope.  Slopes heights are increased to 5.6’ and reduced to 4.5’ in 

the curved segment upstream of Anza Street.  A two-foot wide bench is shown at the top of the 

channel, with a maximum 1.5:1 side slope above the bench (field conditions are generally flatter 

slopes).   

 

Manning’s ‘n’ for the concrete channel and culvert was set at 0.014 with bank stations set at the 

top of the concrete lining.  Overbank areas were a mixture of graded earth, grass/weeds and turf, 

with a corresponding ‘n’ values at 0.020  Expansion and contraction coefficients were set at 0.1 

and 0.3 respectively.   Length adjustments were made for the curved alignments upstream and 

downstream of the Anza Street box culvert.  

 

The Deck Roadway high chord elevation (both upstream and downstream) was set equal to the 

top of parapet elevation (which is approximately the right-of-way elevations).   Upstream and 

downstream cross sections were set at 20’ from the culvert headwalls to match the existing  

transitions for bed slope, channel width and side slope.  Cross Section “names” are based upon 

the Engineer’s stationing shown on the plan.    

 

Although the typical section for the box culvert includes the sloped invert option toward the 

centerline, twin box openings were selected with 7’ wide x 5’ tall openings with a 6” wide center 

wall (rounded edges), with a constant slope over the 130.69 feet length.  Chart #10 ~ 90-degree 

headwall, chamfered or beveled inlet with Scale #1 ~ Inlet edges chamfered 3/4” was selected.   

 

In accordance with the San Diego County Hydraulic Design Manual, flows through the Anza 

Street box culvert were analyzed using the Culvert Method, with the solution criteria selected as    

“Computed Flow Control” to allow the program to determine Inlet or Outlet Control condition.  

Steady State Flow Analyses were run using the “Mixed” Flow Regime option.   

 

10. Existing Conditions 

The HEC-RAS cross sections are based upon the record plans which includes the profile of the 

proposed channel and culverts, with the typical sections providing the dimensions of the 

proposed facilities.  The records plan for the channel lack detail and elevations related to the 

intersecting streets, adjacent ground conditions, and the nearby structures.          
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In order to confirm the adequacy of the existing facilities, a limited topographic survey was 

performed at the Anza Street crossing to verify elevation of the channel flowline and top of 

parapet, Anza Street road surface and curb inlets, and the finished floor of the four adjacent 

residences. 

 

The results of the field survey are summarized as follows; 

 

 
 

Notes:   

A. Anza centerline is a passing grade at RCB inlets.   Inlets 180’ further south and the gutter at 

Broadway curb return (315’ south) are at lower elevations. 

B. Survey elevations were adjusted to NGVD 29 datum.  Upstream flowline matches record.    

 

11. HEC-RAS Results  

The HEC-RAS analysis include two profiles for the existing (Profile1) and post development 

(Profile2).  The flowline elevation of the culvert and parapet was adjusted to reflect the field 

survey results.  A review of the models confirms that supercritical flows occurs in the channel 

upstream of Anza Street (1.5 >F > 2.2), with flow depths near or above 5 feet.      

 

The water surface elevation at the upstream end of the culvert is estimated at 450.5, compared to 

the parapet elevation of 451.5 (1.0’ freeboard).  The water surface at the downstream end of the 

culvert is estimated at 450.2, which is 1.5 feet below the west parapet wall.  The program 

defaults to critical depth at this location, which represents the maximum water surface elevation 

possible.   

 

Description / Location  
Elevation 

(NGVD 29) 

 

Comment 

Anza Culvert / Upstream  444.84 FL Hold Record FL 

RCB Opening Height 5.02’ / 5.04’ Center & Edge of Box 

Anza Parapet / Upstream  451.48 FS 451.7 Record 

NE Residence  FF 453.31 FF /451.54 FG Raised Foundation 

SE Residence  FF 453.06 FF / 451.61 FG Raised Foundation 

        East Inlet 451.41 TC / 450.59 FL Top of Curb/Gutter 

Anza Street Centerline 451.21 FS Crown Centerline @ Inlets 

         West Inlet 451.02 TC / 450.27 FL Top of Curb/Gutter 

Anza Culvert / Downstream 443.28 FL  

RCB Opening Height 5.03’ / 5.10’ Center & Edge of Box 

Anza Parapet / Downstream 451.66 FS 451.7 Record 

NW Residence FF 451.84 FF /451.02 FG Lowest - Slab on Grade 

SW Residence FF 452.08 FF / 451.01 FG Raised Foundation 

Anza Street Centerline 450.96 Crown – Passing Grade Centerline @ South Houses 
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A review of the post-development analysis (Profile2) confirms that the additional project flows 

have a negligible impact on water surface elevations.  

 

Based upon the field survey – the lowest adjacent finished floor (NW residence 451.8 FF) is 1.6’ 

above the water surface elevation (450.2) at West parapet. The lowest finished floor on the 

upstream side (SE home 453.06) is more than 2.5’ above water surface elevation (450.5) at East 

parapet. 

 

12. Conclusion 

The results of the HEC-RAS analyses demonstrate that the Anza Street culvert has adequate 

capacity to pass the estimated 100-year peak flow, as estimated by the County of San Diego Unit 

Hydrograph Methodology.   The estimated peak flow is more conservative that the current 

FEMA value or the peak flow used in the City of El Cajon draft Drainage Master Plan.   

 

The maximum additional runoff from the Anza Street project is estimated at 15.6 cfs, which 

represents approximately 0.1% of the peak flow in the Broadway channel (Note:  This is well 

below the accuracy of the hydrology model, and the supporting data).  The post development 

analysis confirms that the increase in water surface elevation is negligible from the additional 

project flows.   

 

In order to confirm the adequacy of the existing facilities, a limited topographic survey was 

performed at the Anza Street crossing to verify elevation of the channel flowline and top of 

parapet, Anza Street road surface and curb inlets, and the finished floor of the four adjacent 

residences. Based upon the field survey – the lowest adjacent finished floor (NW) is 1.6’ above 

the water surface elevation (450.2) at West parapet. The lowest finished floor on the upstream 

side (SE) is 2.5’ above water surface elevation (450.5) at East parapet.  The estimated water 

surface in the culvert is below the gutters at the existing curb inlets.   

 

The field survey also revealed that the Anza Street curb inlets are at localized depressions.   The 

profile of the Anza Street is generally downhill all the way to the Broadway gutters , located 

315’ south of the Anza undercrossing.   The  existing Broadway gutter is 1.8’ below the lowest 

existing adjacent residence (NW).  In the event of an extreme storm or capacity constraint, 

excess runoff would flow southerly to the Broadway gutters.  

 

 

 

 

 

 

 

 

 

 





















Broadway Channel 

CN 82

S 2.195

Ia = .2S 0.439 .8S 1.7561

Qa = (P -.2S)^2 / (P+.8S)

Fa= S*(P-Ia)/(P-Ia+S)

Time TIme Rainfall Cumm Cumm Ia Abstraction Qa Cumm Incr

Sort (Hrs) (mins) Rainfall P IA Fa Excess Excess

288 0.08     5 0.009 0.009 0.009 0.000 0.000 0.000 0.000

287 0.17     10 0.009 0.019 0.019 0.000 0.000 0.000 0.000

285 0.25     15 0.009 0.028 0.028 0.000 0.000 0.000 0.000

284 0.33     20 0.009 0.037 0.037 0.000 0.000 0.000 0.000

282 0.42     25 0.009 0.047 0.047 0.000 0.000 0.000 0.000

281 0.50     30 0.009 0.056 0.056 0.000 0.000 0.000 0.000

279 0.58     35 0.009 0.066 0.066 0.000 0.000 0.000 0.000

278 0.67     40 0.009 0.075 0.075 0.000 0.000 0.000 0.000

276 0.75     45 0.010 0.085 0.085 0.000 0.000 0.000 0.000

275 0.83     50 0.010 0.094 0.094 0.000 0.000 0.000 0.000

273 0.92     55 0.010 0.104 0.104 0.000 0.000 0.000 0.000

272 1.00     60 0.010 0.114 0.114 0.000 0.000 0.000 0.000

270 1.08     65 0.010 0.123 0.123 0.000 0.000 0.000 0.000

269 1.17     70 0.010 0.133 0.133 0.000 0.000 0.000 0.000

267 1.25     75 0.010 0.143 0.143 0.000 0.000 0.000 0.000

266 1.33     80 0.010 0.152 0.152 0.000 0.000 0.000 0.000

264 1.42     85 0.010 0.162 0.162 0.000 0.000 0.000 0.000

263 1.50     90 0.010 0.172 0.172 0.000 0.000 0.000 0.000

261 1.58     95 0.010 0.181 0.181 0.000 0.000 0.000 0.000

260 1.67     100 0.010 0.191 0.191 0.000 0.000 0.000 0.000

258 1.75     105 0.010 0.201 0.201 0.000 0.000 0.000 0.000

257 1.83     110 0.010 0.211 0.211 0.000 0.000 0.000 0.000

255 1.92     115 0.010 0.221 0.221 0.000 0.000 0.000 0.000

254 2.00     120 0.010 0.231 0.231 0.000 0.000 0.000 0.000

252 2.08     125 0.010 0.241 0.241 0.000 0.000 0.000 0.000

251 2.17     130 0.010 0.251 0.251 0.000 0.000 0.000 0.000

249 2.25     135 0.010 0.261 0.261 0.000 0.000 0.000 0.000

248 2.33     140 0.010 0.271 0.271 0.000 0.000 0.000 0.000

246 2.42     145 0.010 0.281 0.281 0.000 0.000 0.000 0.000

245 2.50     150 0.010 0.291 0.291 0.000 0.000 0.000 0.000

243 2.58     155 0.010 0.301 0.301 0.000 0.000 0.000 0.000

242 2.67     160 0.010 0.311 0.311 0.000 0.000 0.000 0.000

240 2.75     165 0.010 0.321 0.321 0.000 0.000 0.000 0.000

239 2.83     170 0.010 0.331 0.331 0.000 0.000 0.000 0.000

237 2.92     175 0.010 0.342 0.342 0.000 0.000 0.000 0.000

236 3.00     180 0.010 0.352 0.352 0.000 0.000 0.000 0.000
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234 3.08     185 0.010 0.362 0.362 0.000 0.000 0.000 0.000

233 3.17     190 0.010 0.373 0.373 0.000 0.000 0.000 0.000

231 3.25     195 0.010 0.383 0.383 0.000 0.000 0.000 0.000

230 3.33     200 0.010 0.393 0.393 0.000 0.000 0.000 0.000

228 3.42     205 0.010 0.404 0.404 0.000 0.000 0.000 0.000

227 3.50     210 0.010 0.414 0.414 0.000 0.000 0.000 0.000

225 3.58     215 0.010 0.425 0.425 0.000 0.000 0.000 0.000

224 3.67     220 0.011 0.435 0.435 0.000 0.000 0.000 0.000

222 3.75     225 0.011 0.446 0.439 0.007 0.007 0.000 0.000

221 3.83     230 0.011 0.456 0.439 0.017 0.017 0.000 0.000

219 3.92     235 0.011 0.467 0.439 0.028 0.028 0.000 0.000

218 4.00     240 0.011 0.478 0.439 0.038 0.039 0.001 0.000

216 4.08     245 0.011 0.488 0.439 0.048 0.049 0.001 0.000

215 4.17     250 0.011 0.499 0.439 0.058 0.060 0.002 0.001

213 4.25     255 0.011 0.510 0.439 0.069 0.071 0.002 0.001

212 4.33     260 0.011 0.521 0.439 0.079 0.082 0.003 0.001

210 4.42     265 0.011 0.532 0.439 0.089 0.092 0.004 0.001

209 4.50     270 0.011 0.542 0.439 0.099 0.103 0.005 0.001

207 4.58     275 0.011 0.553 0.439 0.109 0.114 0.006 0.001

206 4.67     280 0.011 0.564 0.439 0.118 0.125 0.007 0.001

204 4.75     285 0.011 0.575 0.439 0.128 0.136 0.008 0.001

203 4.83     290 0.011 0.586 0.439 0.138 0.147 0.009 0.001

201 4.92     295 0.011 0.597 0.439 0.148 0.158 0.011 0.001

200 5.00     300 0.011 0.608 0.439 0.157 0.169 0.012 0.012 0.001

198 5.08     305 0.011 0.620 0.439 0.167 0.181 0.014 0.014 0.002

197 5.17     310 0.011 0.631 0.439 0.176 0.192 0.015 0.015 0.002

195 5.25     315 0.011 0.642 0.439 0.186 0.203 0.017 0.017 0.002

194 5.33     320 0.011 0.653 0.439 0.195 0.214 0.019 0.019 0.002

192 5.42     325 0.011 0.665 0.439 0.205 0.226 0.021 0.021 0.002

191 5.50     330 0.011 0.676 0.439 0.214 0.237 0.023 0.023 0.002

189 5.58     335 0.011 0.687 0.439 0.223 0.248 0.025 0.025 0.002

188 5.67     340 0.011 0.699 0.439 0.232 0.260 0.027 0.027 0.002

186 5.75     345 0.011 0.710 0.439 0.241 0.271 0.030 0.030 0.002

185 5.83     350 0.012 0.722 0.439 0.250 0.283 0.032 0.032 0.002

183 5.92     355 0.012 0.733 0.439 0.260 0.294 0.035 0.035 0.003

182 6.00     360 0.012 0.745 0.439 0.269 0.306 0.037 0.037 0.003

180 6.08     365 0.012 0.757 0.439 0.277 0.318 0.040 0.040 0.003

179 6.17     370 0.012 0.768 0.439 0.286 0.329 0.043 0.043 0.003

177 6.25     375 0.012 0.780 0.439 0.295 0.341 0.046 0.046 0.003

176 6.33     380 0.012 0.792 0.439 0.304 0.353 0.049 0.049 0.003

174 6.42     385 0.012 0.804 0.439 0.313 0.365 0.052 0.052 0.003

173 6.50     390 0.012 0.816 0.439 0.321 0.377 0.055 0.055 0.003

171 6.58     395 0.012 0.828 0.439 0.330 0.389 0.058 0.058 0.003

170 6.67     400 0.012 0.840 0.439 0.339 0.401 0.062 0.062 0.003

168 6.75     405 0.012 0.852 0.439 0.347 0.413 0.065 0.065 0.003

167 6.83     410 0.012 0.864 0.439 0.356 0.425 0.069 0.069 0.004

165 6.92     415 0.012 0.876 0.439 0.364 0.437 0.073 0.073 0.004
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164 7.00     420 0.012 0.888 0.439 0.373 0.449 0.076 0.076 0.004

162 7.08     425 0.012 0.900 0.439 0.381 0.461 0.080 0.080 0.004

161 7.17     430 0.012 0.913 0.439 0.390 0.474 0.084 0.084 0.004

159 7.25     435 0.012 0.925 0.439 0.398 0.486 0.088 0.088 0.004

158 7.33     440 0.012 0.938 0.439 0.406 0.499 0.092 0.092 0.004

156 7.42     445 0.012 0.950 0.439 0.415 0.511 0.096 0.096 0.004

155 7.50     450 0.013 0.963 0.439 0.423 0.524 0.101 0.101 0.004

153 7.58     455 0.013 0.975 0.439 0.431 0.536 0.105 0.105 0.004

152 7.67     460 0.013 0.988 0.439 0.439 0.549 0.110 0.110 0.005

150 7.75     465 0.013 1.001 0.439 0.447 0.562 0.114 0.114 0.005

149 7.83     470 0.013 1.013 0.439 0.455 0.574 0.119 0.119 0.005

147 7.92     475 0.013 1.026 0.439 0.463 0.587 0.124 0.124 0.005

146 8.00     480 0.013 1.039 0.439 0.471 0.600 0.129 0.129 0.005

144 8.08     485 0.013 1.052 0.439 0.479 0.613 0.134 0.134 0.005

143 8.17     490 0.013 1.065 0.439 0.487 0.626 0.139 0.139 0.005

141 8.25     495 0.013 1.078 0.439 0.495 0.639 0.144 0.144 0.005

140 8.33     500 0.013 1.091 0.439 0.503 0.652 0.149 0.149 0.005

138 8.42     505 0.013 1.105 0.439 0.511 0.666 0.155 0.155 0.005

137 8.50     510 0.013 1.118 0.439 0.519 0.679 0.160 0.160 0.006

135 8.58     515 0.013 1.131 0.439 0.526 0.692 0.166 0.166 0.006

134 8.67     520 0.013 1.145 0.439 0.534 0.706 0.172 0.172 0.006

132 8.75     525 0.014 1.158 0.439 0.542 0.719 0.178 0.178 0.006

131 8.83     530 0.014 1.172 0.439 0.549 0.733 0.183 0.183 0.006

129 8.92     535 0.014 1.186 0.439 0.557 0.747 0.189 0.189 0.006

128 9.00     540 0.014 1.199 0.439 0.565 0.760 0.196 0.196 0.006

126 9.08     545 0.014 1.213 0.439 0.572 0.774 0.202 0.202 0.006

125 9.17     550 0.014 1.227 0.439 0.580 0.788 0.208 0.208 0.006

123 9.25     555 0.014 1.241 0.439 0.587 0.802 0.215 0.215 0.006

122 9.33     560 0.014 1.255 0.439 0.595 0.816 0.221 0.221 0.007

120 9.42     565 0.014 1.269 0.439 0.602 0.830 0.228 0.228 0.007

119 9.50     570 0.014 1.284 0.439 0.610 0.845 0.235 0.235 0.007

117 9.58     575 0.014 1.298 0.439 0.617 0.859 0.242 0.242 0.007

116 9.67     580 0.014 1.312 0.439 0.625 0.873 0.249 0.249 0.007

114 9.75     585 0.015 1.327 0.439 0.632 0.888 0.256 0.256 0.007

113 9.83     590 0.015 1.342 0.439 0.640 0.902 0.263 0.263 0.007

111 9.92     595 0.015 1.356 0.439 0.647 0.917 0.270 0.270 0.007

110 10.00  600 0.015 1.371 0.439 0.654 0.932 0.278 0.278 0.007

108 10.08  605 0.015 1.386 0.439 0.662 0.947 0.285 0.285 0.008

107 10.17  610 0.015 1.401 0.439 0.669 0.962 0.293 0.293 0.008

105 10.25  615 0.015 1.416 0.439 0.676 0.977 0.301 0.301 0.008

104 10.33  620 0.015 1.431 0.439 0.683 0.992 0.309 0.309 0.008

102 10.42  625 0.015 1.447 0.439 0.691 1.008 0.317 0.317 0.008

101 10.50  630 0.015 1.462 0.439 0.698 1.023 0.325 0.325 0.008

99 10.58  635 0.016 1.478 0.439 0.705 1.038 0.334 0.334 0.008

98 10.67  640 0.016 1.493 0.439 0.712 1.054 0.342 0.342 0.008

96 10.75  645 0.016 1.509 0.439 0.719 1.070 0.351 0.351 0.009

95 10.83  650 0.016 1.525 0.439 0.726 1.086 0.359 0.359 0.009
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93 10.92  655 0.016 1.541 0.439 0.734 1.102 0.368 0.368 0.009

92 11.00  660 0.016 1.557 0.439 0.741 1.118 0.377 0.377 0.009

90 11.08  665 0.016 1.573 0.439 0.748 1.134 0.386 0.386 0.009

89 11.17  670 0.016 1.590 0.439 0.755 1.151 0.396 0.396 0.009

87 11.25  675 0.017 1.606 0.439 0.762 1.167 0.405 0.405 0.009

86 11.33  680 0.017 1.623 0.439 0.769 1.184 0.415 0.415 0.010

84 11.42  685 0.017 1.640 0.439 0.776 1.201 0.425 0.425 0.010

83 11.50  690 0.017 1.657 0.439 0.783 1.218 0.434 0.434 0.010

81 11.58  695 0.017 1.674 0.439 0.790 1.235 0.444 0.444 0.010

80 11.67  700 0.017 1.691 0.439 0.797 1.252 0.455 0.455 0.010

78 11.75  705 0.017 1.708 0.439 0.804 1.269 0.465 0.465 0.010

77 11.83  710 0.018 1.726 0.439 0.811 1.287 0.476 0.476 0.011

75 11.92  715 0.018 1.744 0.439 0.818 1.305 0.486 0.486 0.011

74 12.00  720 0.018 1.762 0.439 0.825 1.323 0.497 0.497 0.011

72 12.08  725 0.007 1.769 0.439 0.828 1.330 0.502 0.502 0.005

71 12.17  730 0.013 1.782 0.439 0.833 1.343 0.510 0.510 0.008

69 12.25  735 0.013 1.795 0.439 0.838 1.356 0.518 0.518 0.008

68 12.33  740 0.013 1.808 0.439 0.843 1.369 0.526 0.526 0.008

66 12.42  745 0.013 1.822 0.439 0.848 1.383 0.534 0.534 0.008

65 12.50  750 0.014 1.835 0.439 0.853 1.396 0.543 0.543 0.009

63 12.58  755 0.014 1.849 0.439 0.859 1.410 0.552 0.552 0.009

62 12.67  760 0.014 1.863 0.439 0.864 1.424 0.560 0.560 0.009

60 12.75  765 0.014 1.878 0.439 0.869 1.439 0.570 0.570 0.009

59 12.83  770 0.014 1.892 0.439 0.874 1.453 0.579 0.579 0.009

57 12.92  775 0.015 1.907 0.439 0.880 1.468 0.588 0.588 0.009

56 13.00  780 0.015 1.922 0.439 0.885 1.483 0.598 0.598 0.010

54 13.08  785 0.015 1.937 0.439 0.890 1.498 0.608 0.608 0.010

53 13.17  790 0.015 1.953 0.439 0.896 1.514 0.618 0.618 0.010

51 13.25  795 0.016 1.968 0.439 0.901 1.529 0.628 0.628 0.010

50 13.33  800 0.016 1.984 0.439 0.907 1.545 0.639 0.639 0.011

48 13.42  805 0.016 2.001 0.439 0.913 1.562 0.649 0.649 0.011

47 13.50  810 0.017 2.018 0.439 0.918 1.579 0.660 0.660 0.011

45 13.58  815 0.017 2.035 0.439 0.924 1.596 0.672 0.672 0.011

44 13.67  820 0.017 2.052 0.439 0.930 1.613 0.683 0.683 0.012

42 13.75  825 0.018 2.070 0.439 0.936 1.631 0.695 0.695 0.012

41 13.83  830 0.018 2.088 0.439 0.942 1.649 0.708 0.708 0.012

39 13.92  835 0.019 2.107 0.439 0.948 1.668 0.720 0.720 0.013

38 14.00  840 0.019 2.126 0.439 0.954 1.687 0.733 0.733 0.013

36 14.08  845 0.020 2.147 0.439 0.960 1.708 0.747 0.747 0.014

35 14.17  850 0.021 2.167 0.439 0.967 1.728 0.761 0.761 0.014

33 14.25  855 0.021 2.189 0.439 0.974 1.750 0.776 0.776 0.015

32 14.33  860 0.022 2.211 0.439 0.980 1.772 0.791 0.791 0.015

30 14.42  865 0.023 2.233 0.439 0.987 1.794 0.807 0.807 0.016

29 14.50  870 0.023 2.256 0.439 0.994 1.817 0.823 0.823 0.016

27 14.58  875 0.024 2.281 0.439 1.001 1.842 0.840 0.840 0.017

26 14.67  880 0.025 2.305 0.439 1.009 1.866 0.858 0.858 0.018

24 14.75  885 0.026 2.332 0.439 1.016 1.893 0.876 0.876 0.019
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23 14.83  890 0.027 2.358 0.439 1.024 1.919 0.895 0.895 0.019

21 14.92  895 0.028 2.387 0.439 1.032 1.948 0.916 0.916 0.020

20 15.00  900 0.029 2.416 0.439 1.040 1.977 0.937 0.937 0.021

18 15.08  905 0.031 2.447 0.439 1.049 2.008 0.960 0.960 0.023

17 15.17  910 0.032 2.480 0.439 1.058 2.041 0.983 0.983 0.024

15 15.25  915 0.035 2.515 0.439 1.067 2.076 1.009 1.009 0.026

14 15.33  920 0.037 2.552 0.439 1.077 2.113 1.036 1.036 0.027

12 15.42  925 0.046 2.598 0.439 1.088 2.158 1.070 1.070 0.034

11 15.50  930 0.048 2.645 0.439 1.100 2.206 1.106 1.106 0.036

9 15.58  935 0.053 2.698 0.439 1.113 2.259 1.146 1.146 0.040

8 15.67  940 0.057 2.755 0.439 1.127 2.316 1.189 1.189 0.043

6 15.75  945 0.063 2.818 0.439 1.142 2.379 1.238 1.238 0.049

5 15.83  950 0.072 2.891 0.439 1.158 2.452 1.293 1.293 0.056

3 15.92  955 0.106 2.997 0.439 1.181 2.558 1.376 1.376 0.083

2 16.00  960 0.149 3.146 0.439 1.212 2.707 1.495 1.495 0.118

1 16.08  965 0.535 3.681 0.439 1.309 3.242 1.933 1.933 0.438

4 16.17  970 0.085 3.766 0.439 1.323 3.327 2.005 2.005 0.071

7 16.25  975 0.061 3.827 0.439 1.332 3.388 2.056 2.056 0.052

10 16.33  980 0.050 3.878 0.439 1.340 3.439 2.099 2.099 0.042

13 16.42  985 0.039 3.916 0.439 1.346 3.477 2.132 2.132 0.033

16 16.50  990 0.034 3.950 0.439 1.351 3.511 2.160 2.160 0.029

19 16.58  995 0.030 3.980 0.439 1.355 3.541 2.186 2.186 0.026

22 16.67  1000 0.028 4.008 0.439 1.359 3.569 2.210 2.210 0.024

25 16.75  1005 0.025 4.033 0.439 1.363 3.594 2.231 2.231 0.022

28 16.83  1010 0.024 4.057 0.439 1.366 3.618 2.252 2.252 0.020

31 16.92  1015 0.022 4.079 0.439 1.369 3.640 2.271 2.271 0.019

34 17.00  1020 0.021 4.100 0.439 1.372 3.661 2.289 2.289 0.018

37 17.08  1025 0.019 4.120 0.439 1.375 3.681 2.306 2.306 0.017

40 17.17  1030 0.019 4.138 0.439 1.378 3.699 2.322 2.322 0.016

43 17.25  1035 0.018 4.156 0.439 1.380 3.717 2.337 2.337 0.015

46 17.33  1040 0.017 4.173 0.439 1.382 3.734 2.351 2.351 0.015

49 17.42  1045 0.016 4.189 0.439 1.385 3.750 2.365 2.365 0.014

52 17.50  1050 0.016 4.205 0.439 1.387 3.766 2.379 2.379 0.014

55 17.58  1055 0.015 4.220 0.439 1.389 3.781 2.392 2.392 0.013

58 17.67  1060 0.015 4.235 0.439 1.391 3.796 2.405 2.405 0.013

61 17.75  1065 0.014 4.249 0.439 1.393 3.810 2.417 2.417 0.012

64 17.83  1070 0.014 4.262 0.439 1.395 3.823 2.429 2.429 0.012

67 17.92  1075 0.013 4.276 0.439 1.396 3.837 2.440 2.440 0.012

70 18.00  1080 0.013 4.289 0.439 1.398 3.850 2.452 2.452 0.011

73 18.08  1085 0.018 4.307 0.439 1.400 3.868 2.467 2.467 0.016

76 18.17  1090 0.018 4.324 0.439 1.403 3.885 2.483 2.483 0.015

79 18.25  1095 0.017 4.342 0.439 1.405 3.903 2.498 2.498 0.015

82 18.33  1100 0.017 4.359 0.439 1.407 3.920 2.513 2.513 0.015

85 18.42  1105 0.017 4.376 0.439 1.409 3.937 2.527 2.527 0.015

88 18.50  1110 0.016 4.392 0.439 1.411 3.953 2.542 2.542 0.014

91 18.58  1115 0.016 4.408 0.439 1.413 3.969 2.556 2.556 0.014

94 18.67  1120 0.016 4.424 0.439 1.415 3.985 2.570 2.570 0.014

D:\73762 N Anza St\06 Entitlements\In-house Prelim Reports\Hydrology\Broadway SCS UH V5.1 5



97 18.75  1125 0.016 4.440 0.439 1.417 4.001 2.583 2.583 0.014

100 18.83  1130 0.015 4.455 0.439 1.419 4.016 2.597 2.597 0.014

103 18.92  1135 0.015 4.471 0.439 1.421 4.032 2.610 2.610 0.013

106 19.00  1140 0.015 4.486 0.439 1.423 4.047 2.624 2.624 0.013

109 19.08  1145 0.015 4.501 0.439 1.425 4.062 2.637 2.637 0.013

112 19.17  1150 0.015 4.515 0.439 1.427 4.076 2.649 2.649 0.013

115 19.25  1155 0.014 4.530 0.439 1.429 4.091 2.662 2.662 0.013

118 19.33  1160 0.014 4.544 0.439 1.430 4.105 2.675 2.675 0.013

121 19.42  1165 0.014 4.558 0.439 1.432 4.119 2.687 2.687 0.012

124 19.50  1170 0.014 4.572 0.439 1.434 4.133 2.699 2.699 0.012

127 19.58  1175 0.014 4.586 0.439 1.435 4.147 2.712 2.712 0.012

130 19.67  1180 0.014 4.599 0.439 1.437 4.160 2.724 2.724 0.012

133 19.75  1185 0.013 4.613 0.439 1.439 4.174 2.735 2.735 0.012

136 19.83  1190 0.013 4.626 0.439 1.440 4.187 2.747 2.747 0.012

139 19.92  1195 0.013 4.640 0.439 1.442 4.201 2.759 2.759 0.012

142 20.00  1200 0.013 4.653 0.439 1.443 4.214 2.770 2.770 0.012

145 20.08  1205 0.013 4.666 0.439 1.445 4.227 2.782 2.782 0.011

148 20.17  1210 0.013 4.678 0.439 1.446 4.239 2.793 2.793 0.011

151 20.25  1215 0.013 4.691 0.439 1.448 4.252 2.804 2.804 0.011

154 20.33  1220 0.013 4.704 0.439 1.449 4.265 2.815 2.815 0.011

157 20.42  1225 0.012 4.716 0.439 1.451 4.277 2.826 2.826 0.011

160 20.50  1230 0.012 4.728 0.439 1.452 4.289 2.837 2.837 0.011

163 20.58  1235 0.012 4.741 0.439 1.453 4.302 2.848 2.848 0.011

166 20.67  1240 0.012 4.753 0.439 1.455 4.314 2.859 2.859 0.011

169 20.75  1245 0.012 4.765 0.439 1.456 4.326 2.870 2.870 0.011

172 20.83  1250 0.012 4.777 0.439 1.458 4.338 2.880 2.880 0.011

175 20.92  1255 0.012 4.789 0.439 1.459 4.350 2.891 2.891 0.010

178 21.00  1260 0.012 4.800 0.439 1.460 4.361 2.901 2.901 0.010

181 21.08  1265 0.012 4.812 0.439 1.461 4.373 2.911 2.911 0.010

184 21.17  1270 0.012 4.824 0.439 1.463 4.385 2.922 2.922 0.010

187 21.25  1275 0.011 4.835 0.439 1.464 4.396 2.932 2.932 0.010

190 21.33  1280 0.011 4.846 0.439 1.465 4.407 2.942 2.942 0.010

193 21.42  1285 0.011 4.858 0.439 1.467 4.419 2.952 2.952 0.010

196 21.50  1290 0.011 4.869 0.439 1.468 4.430 2.962 2.962 0.010

199 21.58  1295 0.011 4.880 0.439 1.469 4.441 2.972 2.972 0.010

202 21.67  1300 0.011 4.891 0.439 1.470 4.452 2.982 2.982 0.010

205 21.75  1305 0.011 4.902 0.439 1.471 4.463 2.992 2.992 0.010

208 21.83  1310 0.011 4.913 0.439 1.473 4.474 3.001 3.001 0.010

211 21.92  1315 0.011 4.924 0.439 1.474 4.485 3.011 3.011 0.010

214 22.00  1320 0.011 4.934 0.439 1.475 4.495 3.021 3.021 0.010

217 22.08  1325 0.011 4.945 0.439 1.476 4.506 3.030 3.030 0.010

220 22.17  1330 0.011 4.956 0.439 1.477 4.517 3.040 3.040 0.009

223 22.25  1335 0.011 4.966 0.439 1.478 4.527 3.049 3.049 0.009

226 22.33  1340 0.010 4.977 0.439 1.479 4.538 3.058 3.058 0.009

229 22.42  1345 0.010 4.987 0.439 1.481 4.548 3.068 3.068 0.009

232 22.50  1350 0.010 4.998 0.439 1.482 4.559 3.077 3.077 0.009

235 22.58  1355 0.010 5.008 0.439 1.483 4.569 3.086 3.086 0.009
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238 22.67  1360 0.010 5.018 0.439 1.484 4.579 3.095 3.095 0.009

241 22.75  1365 0.010 5.028 0.439 1.485 4.589 3.104 3.104 0.009

244 22.83  1370 0.010 5.038 0.439 1.486 4.599 3.113 3.113 0.009

247 22.92  1375 0.010 5.048 0.439 1.487 4.609 3.122 3.122 0.009

250 23.00  1380 0.010 5.058 0.439 1.488 4.619 3.131 3.131 0.009

253 23.08  1385 0.010 5.068 0.439 1.489 4.629 3.140 3.140 0.009

256 23.17  1390 0.010 5.078 0.439 1.490 4.639 3.149 3.149 0.009

259 23.25  1395 0.010 5.088 0.439 1.491 4.649 3.158 3.158 0.009

262 23.33  1400 0.010 5.098 0.439 1.492 4.659 3.167 3.167 0.009

265 23.42  1405 0.010 5.107 0.439 1.493 4.668 3.175 3.175 0.009

268 23.50  1410 0.010 5.117 0.439 1.494 4.678 3.184 3.184 0.009

271 23.58  1415 0.010 5.127 0.439 1.495 4.688 3.193 3.193 0.009

274 23.67  1420 0.010 5.136 0.439 1.496 4.697 3.201 3.201 0.009

277 23.75  1425 0.010 5.146 0.439 1.497 4.707 3.210 3.210 0.009

280 23.83  1430 0.009 5.155 0.439 1.498 4.716 3.218 3.218 0.009

283 23.92  1435 0.009 5.165 0.439 1.499 4.726 3.227 3.227 0.008

286 24.00  1440 0.009 5.174 0.439 1.500 4.735 3.235 3.235 0.008

5.174
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EXHIBIT E 

 

HEC-RAS RESULTS (V 5.07) 

PROFILE 1 = EXISTING 

PROFILE 2 = POST PROJECT 
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HEC-RAS  Plan: Plan15   River: Broadway   Reach: 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

1 3435.10 PF 1 1570.30 455.07 460.66 462.24 465.65 0.005202 17.97 89.74 25.78 1.52

1 3435.10 PF 2 1570.30 455.07 460.66 462.24 465.65 0.005202 17.97 89.74 25.78 1.52

1 3196    PF 1 1570.30 453.82 459.41 460.99 464.41 0.005225 18.00 89.60 25.76 1.52

1 3196    PF 2 1570.30 453.82 459.41 460.99 464.41 0.005225 18.00 89.60 25.76 1.52

1 3086    PF 1 1570.30 452.13 457.27 459.30 463.58 0.007565 20.15 78.47 24.43 1.80

1 3086    PF 2 1570.30 452.13 457.27 459.30 463.58 0.007565 20.15 78.47 24.43 1.80

1 2976    PF 1 1570.30 450.44 455.31 457.59 462.58 0.008926 21.67 73.87 24.03 1.96

1 2976    PF 2 1570.30 450.44 455.31 457.59 462.58 0.008926 21.67 73.87 24.03 1.96

1 2866    PF 1 1570.30 448.74 453.44 455.89 461.44 0.010385 22.70 69.96 23.57 2.10

1 2866    PF 2 1570.30 448.74 453.44 455.89 461.44 0.010385 22.70 69.96 23.57 2.10

1 2756    PF 1 1570.30 447.05 451.64 454.14 460.18 0.011553 23.44 67.41 24.27 2.20

1 2756    PF 2 1570.30 447.05 451.64 454.14 460.18 0.011553 23.44 67.41 24.27 2.20

1 2669.88 PF 1 1570.30 446.34 451.06 453.53 459.06 0.010491 22.69 69.63 21.37 2.10

1 2669.88 PF 2 1570.30 446.34 451.06 453.53 459.06 0.010491 22.69 69.63 21.37 2.10

1 2589.88 PF 1 1570.30 445.67 450.43 452.83 458.16 0.010024 22.31 70.86 21.63 2.06

1 2589.88 PF 2 1570.30 445.67 450.43 452.83 458.16 0.010024 22.31 70.86 21.63 2.06

1 2509.88 PF 1 1570.30 445.00 450.54 453.06 457.30 0.005047 20.86 75.28 23.70 1.61

1 2509.88 PF 2 1570.30 445.00 450.54 453.06 457.30 0.005047 20.86 75.28 23.70 1.61

1 2489.88 Culvert

1 2339.19 PF 1 1597.20 442.66 450.15 450.15 453.72 0.001806 15.17 103.52 41.14 1.00

1 2339.19 PF 2 1612.80 442.66 450.15 450.15 453.72 0.001842 15.17 103.52 41.14 1.00

1 2301    PF 1 1597.20 442.46 449.91 449.91 451.82 0.001351 11.62 167.21 47.00 0.82

1 2301    PF 2 1612.80 442.46 449.94 449.94 451.86 0.001354 11.66 168.43 47.00 0.82

1 2271    PF 1 1597.20 442.30 449.34 449.75 451.73 0.001799 12.81 148.05 47.00 0.94

1 2271    PF 2 1612.80 442.30 449.37 449.78 451.76 0.001799 12.85 149.32 47.00 0.94

1 2241    PF 1 1597.20 442.15 449.00 449.60 451.64 0.002059 13.40 139.25 45.32 1.00

1 2241    PF 2 1612.80 442.15 449.04 449.63 451.68 0.002039 13.40 141.12 45.79 0.99

1 2165    PF 1 1597.20 441.54 447.85 448.99 451.36 0.003064 15.27 116.22 39.04 1.20

1 2165    PF 2 1612.80 441.54 447.88 449.02 451.40 0.003040 15.28 117.66 39.46 1.19

1 2065    PF 1 1597.20 440.74 446.69 448.19 450.93 0.004035 16.68 102.92 34.90 1.36

1 2065    PF 2 1612.80 440.74 446.72 448.22 450.97 0.004006 16.70 104.12 35.29 1.35

1 1965    PF 1 1597.20 439.95 445.68 447.40 450.44 0.004781 17.60 95.70 32.44 1.47

1 1965    PF 2 1612.80 439.95 445.72 447.43 450.48 0.004737 17.61 96.87 32.85 1.46

1 1552    PF 1 1597.20 434.78 439.66 442.23 447.18 0.009701 21.99 72.63 19.76 2.02

1 1552    PF 2 1612.80 434.78 439.69 442.26 447.23 0.009668 22.02 73.24 19.82 2.02
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APPENDIX 

 

COUNTY OF SAN DIEGO HYDROLOGY MANUAL EXCEPTS 
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