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Draft Memorandum 

Date: August 26, 2015  

To:  Joseph Peterson, Chief of Hydraulics, California Department of Transportation District 4 

From: Chris Sewell – WRECO 

Subject: Sea Level Rise Impact Study for State Route 1 Bridge Over Lagunitas Creek Replacement 

Project in Marin County 

 

Introduction 
WRECO was retained by the California Department of Transportation (Caltrans) to perform a study to 

assess the impacts of sea level rise (SLR) to the State Route 1 (SR 1) bridge over Lagunitas Creek and its 

adjacent approaches (Figure 1). The main objective was to analyze the SLR impact at the bridge site and 

the adjacent approaches and provide required information for Caltrans’ application for a permit from the 

California Coastal Commission.  The 20-mile-long Lagunitas Creek flows under a three-span bridge at 

SR 1, and when it overflows, the auxiliary reinforced concrete box (RCB) culverts on both sides of the 

bridge assist in conveying the creek water below SR 1 (Figure 2).  Figure 3 shows the location of the SR 

1 bridge (BIRIS ID: 27 0023) and the supplementary creek overflow culverts (BIRIS IDs: 27 0022 & 27 

0024). 

 

Figure 1. State Route 1 Bridge Location  

                                                    Source: United States Geological Survey (USGS) 
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The SR 1 bridge has a total length of 151.9 ft laid over four piers and a width of 28.87 ft. The bridge lies 

in a floodway area in Flood Zone AE as shown in the Federal Emergency Management agency (FEMA) 

Flood Insurance Rate Map (FIRM) (Figure 2).  The base flood elevation is approximately 17.5 ft. On each 

side of the bridge, there are two sets of culverts to help water flow under SR 1 when the creek overflows. 

Each overflow culvert is a triple reinforced concrete box culvert measuring 10 ft wide by 6 ft high. 

 

 
Figure 2. FEMA FIRM Showing Flood Hazard Areas                                                            

Source:  FEMA 
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Figure 3. Location of Bridge (ID: 27 0023) and Overflow Culvert Structures (IDs: 27 0022 & 27 0024)  

Source: Google Earth 

 
The goal of this report is to evaluate the design hydraulic conditions of Lagunitas Creek at the SR 1 

bridge with the effect of the predicted SLR conditions downstream of the bridge. The WRECO study 

involved reviewing relevant data and project information provided by Caltrans. In addition, WRECO 

acquired a hard copy of the input and output data of the effective HEC-2 hydraulic model, prepared for 

Lagunitas Creek through the Project site, from FEMA. The effective model was dated May, 3 1979. A 

HEC-2 model was reproduced to confirm its ability to match the received output and then to export its 

input data to a U.S. Army Corps of Engineers’ Hydrologic Engineering Centers River Analysis System 

(HEC-RAS) model. The geometric data of the bridge, overflow culverts, and creek cross sectional data at 

the Project site were updated for the new HEC-RAS model based on inspection data for these facilities 

found in the BIRIS inspection files (dated 05/07/2014).   

 

FEMA 
The initial step for analysis was to acquire the effective FEMA model output data and digitize it into a 

working HEC-2 model. This HEC-2 model was run, and the output was compared to what was received. 

Once the model was confirmed to duplicate the received output, the HEC-2 model was imported to HEC-

RAS modeling software. FEMA HEC-2 model input data are included in Appendix A.  
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Data in the HEC-2 model that was used for the HEC-RAS model were as follows: 

 

 Creek cross sectional data from 18 cross sections have been imported from HEC-2 (stations 0 to 

16957) 

 Roughness coefficients at different cross sections 

 Expansion/contraction coefficients  

 100-year design storm flow data in Lagunitas Creek 

 Bridge geometry 

 

The bridge data in the HEC-RAS model was updated based on channel geometry and deck thickness from 

the Caltrans BIRIS database. The bridge cross section data from the BIRIS database is shown in Figure 4.  

 

 
Figure 4. SR1 Bridge from BIRIS database 

 
In addition to updating the bridge data, triple 10 ft by 6 ft RCB culverts were added to the model at each 

side of the bridge to model the Lagunitas Creek overflow structures (27 0024 & 27 0022).  Updated data 

for bridge, culverts, and cross sections are shown in Figure 5. 
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Figure 5. Updated cross section of bridge, culverts, and Lagunitas Creek ground elevation 

extracted from BIRIS database 

 

Elevations of the creek cross sectional data that were acquired from the FEMA HEC-2 model were based 

on the National Geodetic Vertical Datum of 1929 (NGVD 29). However, for the HEC-RAS model, the 

North American Vertical Datum of 1988 (NAVD 88) was adopted; therefore, all imported elevation data 

from HEC-2 were converted to NAVD 88.  

 

According to the FEMA Flood Insurance Study (FIS), tidal conditions at the Lagunitas Creek downstream 

edge of the model determined the water surface elevations (WSE) of the creek downstream and thus were 

used as boundary conditions for the FEMA HEC-2 model. The WSEs from the FIS are shown in Table 1.  

                               
Table 1. Downstream WSEs for Lagunitas Creek  

 
 

 

 

 

 

  

 

 

 
The downstream WSEs presented in the FIS were compared to current tidal levels at the National Oceanic 

and Atmospheric Administration (NOAA) Tide Station 9415020, “Point Reyes, CA,” as shown in Table 

2. The purpose of the comparison was to check if the WSE boundary conditions used in FEMA HEC-2 

model were still valid and could be used in the new HEC-RAS model. 

 

 
 

 

Tidal Conditions 
Elevation (ft)                  

NAVD 88 

500 Year 10.46 

100 Year 9.89 

50 Year 
 

7.99 

10 Year   5.87 
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Table 2. Current Tidal levels at station 9415020 “Point Reyes, CA” 

Tidal Conditions 
Elevation (ft)                  

NAVD'88 

Highest Observed Water Elevation 8.52 

Highest Astronomical Tide 7.45 

MHHW
1
   5.74 

MHW
2
   5.08 

MSL
3
   3.08 

Note: 1 MHHW = mean higher high water 

          2 MHW = mean high water 

          3 MSL = mean sea level 

 

As shown in Tables 1 and 2, the WSE used in HEC-2 model were still within the acceptable range of 

current recorded WSEs of tides. Therefore, the same WSEs used in the HEC-2 model were used as 

downstream boundary conditions in the new HEC-RAS model for model validation.  

 

Discussions 
The purpose of the new HEC-RAS model was to check the possibility that the creek water levels would 

increase due to SLR plus Q100 and thus impact the SR 1 bridge. Hydraulic parameters that were used in 

the HEC-RAS model are presented hereinafter. 

 

SLR Magnitudes and Downstream Controls 

The rise in WSE at the downstream end of Lagunitas Creek will hydraulically affect the design water 

surface levels in the creek. The SLR magnitudes for years 2050 and 2100 are based on information 

presented in the report titled Guidance on Incorporating Sea Level Rise provided by Caltrans (2011). 

These SLR magnitudes were reviewed and found to fall within the SLR projections data in the report 

titled “Sea-Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future” 

by the National Research Council (2012), and report titled “California Coastal Commission Seal-Level 

Rise Policy Guidance” by California Coastal Commission (2015). Therefore, it is was estimated that in 

year 2050, there will be a 14 in. rise in sea water level, and in year 2100, there will be 55 in. increase in 

sea level. Sea level elevations used in new HEC-RAS model for the Q100 model are summarized in Table 

3. 

 

Table 3. Sea Levels Input to Lagunitas Creek Model for Q100 

Run 1 Run 2 Run 3 

Base Condition  Year 2050  Year 2100  

Starting WSE (ft) – NAVD 88 Starting WSE (ft) – NAVD 88 Starting WSE (ft) – NAVD 88 

From FEMA (Base + 14") ft (Base + 55") ft 

9.89 11.06 14.47 

 

The 100-Year Storm Flow in Lagunitas Creek: Q100 

The 100-year storm is the storm that has the chance of 1% occurring at the Project area in any year. Q100 is 

the flow in Lagunitas Creek in response to the 100-year storm. In the effective FEMA HEC-2 model, Q100 
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data input was 20,670 cubic feet per second (cfs), 26,800 cfs, 28,050 cfs at stations 16957, 12316, and 

5895, respectively. For the HEC-RAS model, the same settings for Q100 were used for the hydraulic 

analysis.  

 

Channel Roughness 

Manning’s roughness coefficients (n values) were used in the hydraulic model to estimate energy losses 

in the flow due to friction. The n values used in the HEC-RAS model were those extracted from the 

FEMA HEC-2 model, and they ranged from 0.035 to 0.07. Based on observations of the Project site, the 

overbank n values upstream of the bridge were revised from 0.035 to 0.07. 

 

Expansion and Contraction Coefficients 

Expansion and contraction coefficients were used in the hydraulic model to estimate hydraulic losses at 

transitions between cross sections. The expansion and contraction coefficients used in the channel were 

0.3 and 0.2, respectively.  

 

Results 

The first runs of HEC-RAS were to confirm its ability to produce the same water levels as HEC-2. The 

HEC-RAS model produced very similar results to the HEC-2 model at all locations of the creek except 

near cross sections upstream of the bridge. Some differences were noticed due to computational routine 

differences between HEC-2 and HEC-RAS, as mentioned in HEC-RAS hydraulic reference manual. 

HEC-RAS has improved computation capabilities compared with HEC-2. The differences between the 

two models are in calculating cross section conveyance, critical depth calculations, culvert hydraulic 

computations, and floodway encroachment calculations. 

 

The HEC-RAS model was confirmed to generate results similar to the FEMA HEC-2 model from the 

downstream end to the downstream face of the bridge; however, the HEC-RAS model of the bridge 

resulted in a higher water surface elevation upstream of the bridge. 

 

After checking the accuracy of the model, it was run for three scenarios under a 100-year storm event. 

The three scenarios were based on base condition WSEs and predicted SLR at years 2050 and 2100. 

Calculated water surface profiles for Lagunitas Creek under the effect of SLR and Q100 are shown in 

Figure 6. As shown in Figure 6, the 100-year design WSE at the SR 1 bridge was not affected by SLR 

conditions at the downstream end of the creek. The initial HEC-2 model indicated that the bridge passes 

the 100-year flow, while the HEC-RAS model indicated that the bridge was overtopped.  

 

HEC-RAS model outputs for several run scenarios (runs 1, 2, and 3) are shown in Appendices B, C, and 

D respectively. 
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Figure 6. Water surface profiles for Lagunitas Creek affected by downstream tides and conveying flow of a 100-year storm 

event 
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Conclusion 

The hydraulic conditions of Lagunitas Creek were evaluated using HEC-RAS Version 4.1.0. under the 

effect of a 100-year storm plus SLR predicted in the Project area. Geometric data were used from a 

previously constructed HEC-2 model for the creek. Data for the existing bridge and culverts conveying 

Lagunitas Creek were updated from the BIRIS database. The model of the 20 mile long creek had 18 

cross sections that were used for the hydraulic analyses (Station 0 to 16957). Downstream reach boundary 

conditions were based on tidal elevations and as reported in published reports (mentioned in a previous 

section).  

 

SLR does not have an impact on the WSE at the bridge when running the HEC-RAS model. However, the 

existing bridge is not sufficient to convey the Q100 flow without being overtopped.  

 

A more detailed analysis is required to identify improvements to prevent overtopping of the bridge. Such 

analysis requires a more detailed survey of the creek at several cross sections. Improvements to prevent 

the overtopping of the bridge include increasing creek cross sectional areas and/or replacement of the 

bridge with a new one that has a higher soffit level.  
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Attachments: 

 

Appendix A: FEMA HEC-2 Input 

Appendix B: HEC-RAS Output (Run 1) - Hydraulic Analysis of Lagunitas Creek under Q100 and 

WSE=9.89 ft (base Condition)  

Appendix C: HEC-RAS Output (Run 2) - Hydraulic Analysis of Lagunitas Creek under Q100 and 

WSE=11.06 ft (Base Condition + SLR -Year-2050)  

Appendix D: HEC-RAS Output (Run 3) - Hydraulic Analysis of Lagunitas Creek under Q100 and 

WSE=14.47 ft (Base Condition + SLR -Year-2100)  
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Appendix A: FEMA HEC-2 Input   



FEMA Engineering Library 

Digitized Data Index 

CID:060173 

Community:MARIN COUNTY* 0269187 

County:MARIN COUNTY Box: Doc: 

State:CALIFORNIA 

rase Number/ Study ID:060173-19820301 Effective Date:3/1/1982 

Description:1d. Type 15 Study Contents:09. Engineering Analysis: Hydraulics (riverine, 
stillwater, LDS) 

Revision Status: 

Flooding Source(s):LAGUNITAS CREEK 

Notes: 

Scanned by: Scan Date: 

OC Staff: QC Date:



GD0NIT



THIS RUN EXECUTED 24 MAY 79 16.07,03 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 

ERR0R CORR a 01s02 
MODIFICATION * 50,51,52,53 

it NARIN COUNTY * FIS * LASUNITAS CR.  
TI DETAIL ANALYSIS 
T3 BACKWATERS FOR 10, 50,_100, + 900 YEAR FLOOD PEAKS 

Jt ZIGECK INQ NINV IDIR STAT METRIC HVIN3 a WEL F9 

*00 2. .0 *0. *0, *,0, 0, _._ 3,200 .0.---

J2 NPROF IPLOT PRFV8 XSECV X8ECH FN ALLOC lI CHNIM ITRACE 

1,000 *0, 61,000 *0, .0, *0 *0. *s .0, *0.  

J3 VARIABLE COD8 FOR SUMMARY PRINTOUT 

110,000 190,000 201,000 .0. *0, *0, *C, *0.0 .0, 

NC .035 .035 035 600 .300 so, *"0, 0. *0, C0 
OT *0, 14700,000 85000,000 28050.000 -34540,000 so, *C, - 0g, *0 *0.  

xIt 0, 44.000 3748,800 4129000 0. .0, .0, .0, .0, .0.  

60t-13,100- 3510.400 - 7,800-3526v400-7.200-3939010- 7-00 -57090--7-0I5 92100 

GR 7,600 3696,500 7,200 3748.600 7,100 3756,400 62,000 389500CO .2.000 4000000 
OR .2,000 4085.000 7.200 4113.400 70800 4129,300 - ,oO -4190.500 66800-2440100 

GR 6,300 4417,300 6,400 4587'100 ?,S00 4665,100 6,100 4673,100 69100 4b90.300 

SR 7,200 8b94,600 7,600 4867.900 7,100 '191,000 70500 4973,400 -- 6000 49786100 
SR 6,300 499d,400 6*900 5006,700 6,800 5115,700 7,100 5326,100 6.800 55119900 

OR vi'906,4000 -T9. 4OO isc60000 
OA 6 800 W9,400 6,00 5655.000 4,000 5767,100 8,900 786,000 5,600 l808.500 

st 5,600 5921.400- 6,300 39.900--- 6,100 -6038,400- 13,900 61124000 060tu6 

x3 20000 g0, 00 37 e00 5,000 35.000 *5,000 .000 *.00 o 

X0 00.000 .00 -1.00 25.00 425,00--- 7.000 2590000. .00 

4i 100,000 60, 40o7,oo 50000 50,000 50.000 4600 .00 .0 

x6 6 1506000 000 486.00 700 4929,400-W750 00 , .40 

x9 22900 00060, S00 7500 5 75,000 75,000 532, .0 0oo 

3003000 000 -,300-- 554400 7%000 5S900 75000 90. -*-uu 

569406x0 55.0 ,0 7710890 58,0 .0



xx .o00 oo000 .00, -. 090 100.000 100.000 100.000 0. 00, .0.9 

XI 500,000 0  WOO was 100.000 100.000 200,. 0000 m0oo0 00 

it 6980,000 00 Woo 00. 150,00 __ 150,000 ___ 10,000 0. 90, 00 

Xl 60,000 00 .0, 0. 100,000- 200,000 0- 0oo 0''o .0 .o,4 00.  

I 906.000 3t,000 3722.00o 412600o 58.000 55,000 58,000 .0, 00 w0as _________ 

SR 40,400 3430#400 35.000 37.O~370 ! 1 . ~1 . 0 T 8 . 3 0 4 3 3 2 . 0 
GR .12,500 3736.500 7.200 3766.200 7,000 36,000 4,000 3859.400 w .2.10 3910:000 
69 .2.100 4000,000 02.100 4110.000 66100 4121.600 8,400 -- 4126.100-- 6.900 4151.900 
66 6,800 4261,400 78200 43390300 8,500 - 403,000 8,500 _-4510.000 70800 5098.800 
66 ?,to0 5264.000 6,900 5396.700 6,300 5429,100o 6,100--- 5482,800 7.,000 5583s600 
CR 5,200 5600,200 59000 S675o300 15.000 5703.400 14,600 5732,800 15.100 5760.500 
GR 789300 -5868*700 .00. .0 0 0 woo ------- 00. .0 
EJ .0 0 0, .. 0._ wo .0.__ 0090, _ . ., 'so .0



THIS RUN EXECUTED 84 MAY 79 16.07.03 

******** ***** ******** ****** 
14Eta RELEASE OATED NOV 76 UPDATED AUS1977 
ERROR CORR * 01,02 
MOOIFICATION * 50,51,52,53 __________________________________________ 

NOTE* ASTERISK (8) AT LEFT OF CROSSeSECTION NUMSER INDICATES MES8ASE IN SUMMARY OF ERRORS LIST 

SACK WATERS P01 101 50TT 

SUSNARY PRINTOUT TABLE 110 .  

SECNO CWSEL Q3FKW8 ES TOPUID GLOB OCH GROB PERENC STENCL STCHL STCHR STENCU 

0, 3e20 0, 5,35 290.90 0. 14700.00 0, ___ . ___ 0. __ 3745.80 4129,30 ___ , 

-- 0, - 5.30 0, 7,93 413,31 - 0, 24849.26 --150,72 - 0, - 0, -3748,80 4129,30 -0, 

0. 7.20 0. 8,47 1999,93 '65 24642,25 3407,10 0, _ 0. 3748,60 12,30 0, 

0~7.80 0. 5.98 2516.39 106.57 27194.81 7538,62 0. 0. 3748.80 4129,30 0, 

25,000 4,43 -0 - 370 339,926 0, go go ,3y ,re**e asOau 0, 
a, 25,000 7,83 0. 6,43 2517.07 85:35 19387,47 5527:18 0, 0. 3746*80 4129,30 0, 

25,000 8,05 01 8,67 2522J13 179.59 20706,16 TI64,2S 0, 0,.-- 3748,80 i129,30 .  

25,000 a.S 0, 9.16 2532.96 466,19 23238,58 11135,23 0, 0. 374880 4129.30 0, 

50,000 4,70 0, 5,85 360,26 0. 14680.24 19,76 0, 0. 3748.80 4129,30 0, 

90,000 7,95 0 8,48 -2S 1u 129o01- e eu20 u6203as ut 3745sou 129,3 0 - -v 

50,000 8.17 0, 672 RS24,98 228,45 20168,30 7653,24 0, 0, 3748,80 4129,30 0, 

50,000 8,63 0, 9,22 2535,73 - 529,33 22657.39 11653.27 a0, D 3746.80 .129,30 0, 

-- 1004000 5.09 0 6,08 394,39 0 0 g4641,83 - 58.17 0. 0 3746.80 -*12930 -0, 

1006000 Bo1 0, 8,57 2523,49 179,77 18233,93 6586.30 0, 0, 3748,60 4129,30 0, 

- 100,000 6*34 - 0,- 8,8 -3528,93 300?75-19426,7, e3h-s ----- u, u iis le.-30 0e 

100,000 8,60 0, 9,31 8539,70 617.95 21869.95 12352,10 0, 0, 3748.80 4129,30 0, 

190,000 9.36 0, 6,26 421,39 0, 14597.96 102,02 , 0.0. 3746,60 Q1230 0, 

150,000 8,23 0. - 8,65 2526,39 .126,44 -17735.49 7038.07 0, 0.-3748,60 

150.000 8,47 0, 8.90 2531,87 355,25 18698,51 8795.94 0, 0, 3748,80 29,30 0, 
J6001058002 0 0,0,- 3748,80 4129,30 - 0, 

- 150,000 8,94 0, 9.40-2S4234 68369 at302, c8n3ee us u, ,teesou 489.30 Ti 

225,000 5.72 0 6,49 580.21 0, 14520,48 179.52 0. 0, 3748,80 129,30 0 

225,000 6,38 0, 6,75 2529,89 283.92 17158,41 7557,68 0_ 0, 3748,60 1129,30 0, 

225,000 ,68 0, 9,00 2535,45 420,99 162a872 9340,29 0, o 374680 - 129,30 0, 

225,000 9,10 0, 9,51 2944.33 761,74 20643,68 13434,56 0, 0, 3748,80 (129,30 0, 

300,000 6.00 0, 6,69 635,28 0, 14400,96 299.04 0, 0 3744,80 "129,30 0e 

300000 8.51 0 8,84 2532,75 331.12 16707.12 0-.-6 0* - 3748,80 i121,30 0, 

300,006 8,75 0, 9,09 2538.38 474,00 17814.04 9761,96 0, ._0, 3745860 !129,30 0, 

300,000 9,23 0 9,60 2S45,96 623,96 20130,32 1368,73 0, - -0, 3748,60 4189.30 0, 

400,000- - -6,31 -0, **91 as4 ad U. A-1 l 66-498-*4 as us . . 6eu aoy C.  

400,000 - ,64 0, 8,94 2S35,97 383.67 16223,39 8392,93 0. 0 37486*80 "129.30 o& 

400,000 189 0 a 9,20 as4.66 s32,33 -17306,t a-10211,06 - 0, 0 3740,89 -'412930 , 

7 9 978 2547 t 891,64 19541,15 14367,01 0. 0. 3748,80 !1l9:30 0.



ECN0a C SEL OIKWa EG TCPWID GLOB QCM GRO0 PERENC STENCL STCHL 3TCMR STENCR 

500,000 6.57 0. 7,to 1121,54 0. 13944,16 755,84 0, 0. 3748.80 4129.30 0, 
500.001 8,6 0. 9,03 2538,72 427,86 158?9,41 8742.73 0. O. 3748,80 4129,30 0, 
500,000 9.01 0, 9,30 2543,30 580,93 16891.87 10577.20 0, 0, 37400 1129.30 0, 
500,000 9,51 0, 9,82 2549,45 948,07 19134.21 14757,7? 0, 0, 3748,80 4129,30 0, 

650,000 6,90 0, 7,33 1556,01 0, 13501.25 1198,75 4, 0. 3748,80 4129,30 0, 
650,000 6.92 0, 9,16 2542,08 483,38 15348,00 9168,62 90 0, 3746,80 4129.30 0, 
650,000 9.17 0, 9,42 2545.26 641.54 16386.26 11022.19 0, 0. 3748,80 4129,30 0, 
650,000 9.67 0, 9,95 2551,53 1017.89 18588,59 15233,52 0, 0. 3748.80 j129.30 0, 

850.000 7,5 0, 7,56 2052.25 1,06 12807,61 1891.33 0. 0. 3748,0 4129,30 0.  
450,000 9,09 0, 9,30 2544,12 S40,69-14862,4 09596.8 6 0, 3746,0 129,30 
850,000 9,35 0, 9,57 2547,36 703,84 1587893 11467.24 0, 0, 3748,80 4129,30 0, 
850,000 9,86 0, 10,11 2553,77 1089.42 18039,54 15711,04 0. 0, 3748,80 4129,30 0 

908,000 7.16 0, 7.73 964,78 0, - 13965,19 734.81 0, 0, 3722,10 186,10 0, 
908,000 8,91 0, 9,46 1929,06 0. 19132,53 5067.47 0, 0, 3722.10 4126.10 0, 
908,000 9,16 0, 9@73 1931,05 , 037741 7472.59 0 0 05 372,1 Idb.iD 0, 
908.000 9.65 0, 10,89 1935.03 0, 83531,14 11308,86 0, 0, 3722.10 4126.10 0,



BACMWATERS FOR 10 1 -- -

SUmNARY PRINTOUT TASLE 150 

CMO XLC4 SLTRO ELLC ELMIN G C SEL CRIWS EG IOK* VCM AREA *.IK 

of S0 0. 0, 02,00 25000.00 5,30 5,25 7,93 9231 13,03 1954,2t 2*02,02 

of so#0, 0 0* 200 28050000 7,20 719 8,47 39.34 959 3762.24 447233 

0. 0, 0, 00 .2.00 34640000 7,60 7.60 8,96 36.91 9.73 $143.36 9734,54 

25,000 _08 0 00 14700.00 43 0p70 91,07 9.04 1b30*52305?,07 

25,000 25.00 0, 0. 02.00 a5000.00 6 - 8f1.a 4 151 bq_1216,06 5690 

25:000 25.0 0 0, 0.00 16050.00 8.05 0 a b? 19.12 7.16 p7Me 76 6414.56 

25,000 25.00 0. 0. .2.00 34840,00 8,52 7:60 9.16 19.7 - 7? 6948:69 Y834,17 

50000200 14700.00 4 3,40 2215.  

50,000 2500 
7oi 65 4.t a9 7e4 

50,000 25400 0, 0. .2.00 25000,00 7,95 0, 6,48 16,43 6,58 556,04 6168.47 

50,*000 25,00 0, 0- 0 20 0 -o - oo- 5 0 , 0 0 1- o2------ -&17-- ---- jni72 a ,GTr b7 ..447I 

50,000 25,00 0: 0. .2.00 34440:00 6.6b3 0, 9,22 17.90 lea6 (251.83 8234:76 

100000 50.00 0, 0. .2,00 14700.00 5.09 0, 6,06 35,62 7,98 1670,39 24b3,03 

100:000 50.00 0, 0. .2.00 25000,00 ali1 0, 8,57 14,4a 6,2b 5915,36 6569,49 

100,000 50.00 0 0. .2,00 28050,00 8,34 0, 8,62 14.86 6.47 6506.15 7275,47 

100.000. so 0 0 9 00a 

150,000 50.00 0, 0. .2,00 1400,00 5,38 0, b,26 30,b3 7.56 1986.96 2655.98 

1350,000 50400 0, 0, 02,00 25000,00 8.23 0, 6,bS 12,98 5,99 6931,43 6939,21 

150:000 50,00 0, 0, .2,00 26010,00 6,47 0, 6,90 13,34 6,20 i829,81 7660,62 

150,000 50.00 0, 0, m2,00 34640,00 8,94 0, 9,40 14,03 6,60 6016,9q 9302,49 

225,000 75,00 0, 0, 02,00 14700,00 5.72 09 b,49 25,69 7,10 d14947 2900,25 

225,000 75,00 0, 0, .2,00 25000,00 8,38 0, 6,75 11,39 5,69 6613,22 7406,14 

225,000 00 0, 0, 02,00 26050,00 6,2 0, 9,00 11.72 5,86 1140,73 6193.06 

22,00 75,0 0 ,..0 44,0 91 0, 9,51 12.358 6286 423,3b 9902,72 
22530000020,3V44, .5 

300,000 75 004700,00 6.OO o7 

300,000 75,00 0, 0, .2:00 25000.00 8:51 0, 6,84 10.26 

300,000 75,00 0, 0. .2,00 as050,00 6,75 0, 9,09 10,57 5,b4 f541,40 6629,37 

300,000 75.00 0, 0. .2,00 34840,00 9,23 0, 9,60 11019 6,0 3 6739,04 10414,62 

400,000 100,00 0, 0, 02,00 14700,00 6,31 0, b,91 16,70 6,32 9537,51 3398,99 

400,000 - 100.00 O, O- 2 ,200 25000,O0F -8.64 0, -a91 -Ig

400,000 100,00 0, 0, .2,00 24050.00 6,89 0, 9,20 9,42 5,39 1902,S& 9137,55 

400,000 100.00 0, 0, .2.00 34840,00 9,36 0, 9,72 10,01 %$IT t139,12 11012,07 

500,000 100,00 0, 0, .2900 14700.00 6,57 0, 7.10 16,05 5,95 9893,17 3668,78 

500,000 100,00 0,___ 02,00 25000,00 6.76 0, 9,03 6,29 5,01 !S7Is0 8680,77 

500,000 100.00 0 0 
500,000 100.00 0, 0. .00 34540,00 9,51 0, 9:82 9:11 5,55 i466.31 11540,75 

650,000 150,00 0 0, .2,00 14700,00 6,90 0, 7,33 13.09 5,49 ha15.70 4062,73 

650,000 150,00 0 : 00 02.00 25000,00 8,92 0, 9,16 T,34 4.77 ?9b,?? 9228,39 

650,000 150,00 0, 0, 02,00 26050,00 9,17 0, 9,42 7,56 4,94 bbtt.32 10187.66 

650,000 344000 9467 05 

$so 000 4100000 0, 0, .2,00 14700.00 ?*25 -0, IT5 10. to39 a,95 3661,73 4559.57 

650,000 200.00 0, 0, 02000 I5000,00 9,09 0, 9,30 6,46 4.53 0)79,76 9837'30 

$50,000 200,00 0, 0 2,00 200,00 9,3 0, 9,57 6,43 4,70 ?036.93 10685267 

504000 200,00 01 0, 2.00 84000 96 0, 10,11 71 6v04 10346,96 13028.59



SECNO XLCH ILTRO ILLC ELPM!N a CWSEI. CRIWS ES 10K*S VCN AREA 1019 

908,000 58,00 0, 0. .2,10 14700,00 7.16 0. 7073 17.52 6.19 4640.74 )511,46 
905,000 58.00 0, 0. W2.10 25000.00 8.91 0. 9.46 15.80 6.61 $174,07 6289,3h 
908.000 S8,00 0. 0. *2010 28050.00 9,16 0. 9,73 16.55 6.69 5653,40 6895,46 
908.000 56,00 0. 00 *2,10 34840,00 9.65 0. 10829 17.90 ,43 6609,90 8235.41



BACKWATERS FOR 10 SO 

SUMMARY PRINTOUT TABLE 150 

SECNO 0 CWSEL6 DIFh8P DIFWSX DIFKNW TOPWID XLCH 

0, 14700,00 3 a 20 0. 1, a.--- 29-- 40.95 0 

0, 15000000 5,30 210 0, 0 413,31 *0.  

0, 28050,00 7,20 1,90 0, 0, 1999,93 *0, 

0, 34640,00 7,80 .60 0. 0, 2516,39 *0, 

25,000 14700,00 4,43 0 1,23 O 339,92 25,00 

25,000 25000,00 7:83 340- 2,53 0, 2517107 25,00 
25,000 28050,00 8,05 .22 85 0, 8522,23 25.00 

a 2S000 34840,00 8.52 e46 .72 0, 2532,96 25.00 

50,000 14700,00 4,70 0, "27 0, 360.26 25,00 
50,000 25000,00 7,95 3,25 a12 0, 2520,18 25,00 

50,000 28050,00 8.17 *22 12 0~4 2524-95i5,00 

50,000 34640400. 8,63 '46 :12 0, 2535:73 25,00 

10,000 1470000 5.09 0, ,39 0, 394,39 50,00 
100.000 15000.00 6.11 3.01 .15 0, a523,49 50,00 
100,000 2050,00 6,34 ,23 .17 0, 2528,93 50,00 

100,000 34840,00 - 8,80 .46 .17 Os 2539,70- 50,00 

150.000 14700,00 5.38 0, .29 0, 421.39 50,00 

150.000 2500000 a,23 2,85 .13 0, 2526.39 50,00 

150,000 28050,00 6,47 i24 .13 0, 2531,87 50,00 

150,000 34640,00 8,94 .47 - 13 0: 2542.34 50,00 

225,000 14700,00 5.72 0. *34 0, 580,21 7500 

225,000 25000,00 8.38 2,66 s5 0, 2529,89 75,00 

225,000 28050,00 8,62 .24 15 0, 2535,45 75,00 

225,000 34840,00 9,10 ,47 .16 0, 2544,33 75,00 

300.000 14700,00 6,00 0- @8 0- as835,2d--1OU 
300,000 25000,00 8,51 2.51 12 0, 2532,75 75,00 

300,000 28050,00. 6.75 24 ,13, 0, 2538.38 75.00 

300,000 34840,00 9,23 ,48 .13 0, 2545,98 75,00 

400,000 14700.00 6,31 Do '31 0* 794,57 100,00 

400,000 25000.00 8,64 2.34 - 14 -0,- E35;97 AU0UU 
400,000 26050,00 889 *.s :14 0, 2541,68 100:00 

400,000 34640,00 9,38 ,49 .15 0, 2547,83 100,00 

500.000 14700,00 6,57 0, .26 0, 1121,54 100,00 

900,000 25000,00 6,76 219 *12 O 2536,72 100,00 
500,000 28050,00 9,01 -ia5 --- *I a D- -2543, 3S 1  0 0 

500,000 34840,00 9,51 .49 .13 0, 2549,45 100,00 

650,000 14700,00 6,90 0, ,33 0, 155601 150,00 

650,000 25000,00 8,92 2,02 ,15 0, 2542.06 150,00 

650.000 26050,00 9.17 25 '16 O 2545.26 150,00 

650,000 34840,00 ---9,67 - .50I?- De-25S S-45 -1'JOo 

850,000 24700,00 7,25 0. e35 0, - 2052,25 0000 

850,000 25000,00 9,09 1.64 '17 0, 2S44,12 200.00 

850,000 28050,00 9,35 026 O18 0, 2547,36 --200.00 

850,000 34840,00 9,86 .51 '19 0. 0553,77 800,00



SECN'O a CWIEL OZFWSP OZFWSX DIFKI'5 ToPWin NLcm_____________ 

906.fl00 14700,00 7.16 0 0. *09 0. 964,78 58.00 
908.000 25000.00 S.91 1.75 0017 0. 1929,06 538.00 

9oe00o0 280500oo 911 as5 0919 0. 1931,05 58,00 
908.000 34840,00 9.6s .49 0,21 0. 1035.03 55,00 

SUMMARY OF 9940RS 

CAUTION SECNOv 25,000 PROPILEu 4 20 TRIAL&_ATTEMPTED TO BALANCE bIEL



T1-4 I-W-XC-b O-03-440 1& 4 At 4.44.-4 

REC2 RELEASE DATED NOV 76 UPDATED AUG1977 -

ERROR CORR * .01,02 
I if ICATED to*-ha---Ser-5is-, 3 

Tt MARIN COUNTY a FIS--LAGUNITAS CR,--
T2 DETAIL ANALYSIS 

- ., .------ 0. --- 0u-O~ 0 - 0 -wO--2,900----0- ___________________ 

Jt- Pf----1 Pt-T----R- F-NO---- SE44f*----~ C low ~ I i I RA 

3--VARIABLE-CODES FOR SU14ARY PRINTOUT--- -------- ' 

NC .035 .035 .035 .200 --- 300- 0, --- 0, -0, *0,-- - .0.  
AT wo, 14700,000 25000,000 26050.000 34840,000 *0, *0. *0, .0. 00 

1----04---- -44,000--149,800---1910D ,0 ,0 
R 13.100 3510,400 79800 3526.400 7,200 3539,100 7.100 3570,900 7.600 359.100 
G - -7.600_- 369,6500---- - 7,200 ---3748.800 --- -7,100--3756,400 -- 2,000 - 3895,000 - 2.000-- 4000.000 
R .2,000 4085.000 7,200 4123.400 7.800 4129,300 7.000 4190.500 6.800 4244,200 
R _ 6,300-- 4427,300------6,400- 4587,100 7,300--4668,100--- - 6,100---4673.100 - -6.100---4690.300 
R 7,200 4694,600 7,600 4867.900 7.100 4929,400 7.500 4973,400 6.400 4978.100 

-- 0---00O 0700
R 6,400 5537,000 5,300 5544,900 7,000 5552,900 6,900 5579,400 4.800 5601.000 
2-_6 800---569,4Q00 6,100,- 5655,000- - 4,000.----5767,100_- 8,900 --- 5786,000-----5.600---.5808.500 
9 5,600 5921,400 6,300 591.900 6,100 6038,400 13,900 6112.400 *Q. .0.  

S---S 0----- 310 --- 3 4,00 4 126004-----4Q400 0800--4Q80000. g-0,----09 

a 40,600 3430,400 35,800 3475.300 13.700 3519,100 11,800 3683,300 14.300 3722,100 
4- 12.500-- 3738,500-- 7,200--- 3766,200- 7.000--?3,46,000 - 4,000 --- 3859,800 -- --2.100 -3910.000 
Q *20100 4000,000 *2.100 4110,000 6.100 4121,800 8,400 4126.100 . . 6.900 4151.400 
Q - 6,e00---4281,400-- 7,200--4339,300- - 8,SO----4405,0- - 8,500- 4510,000-- 7,800--50980800 
R 7,100 5264,000 6,900 5398,700 6.300 5429,100 6,100 5482,800 7,000 5583,800 

- -- 5,204 -5600.200- 5,0 -- 5675. 30---- 1-5732,800------- 4-5,40---4760500 
R 78,300 5868,700 .0 . *0, *0, 0., .0, .0, *0.  

xS--2562,000--- 50,000--303.500----4111,900---1654,000 - 1654,000----654,000 --- .0, .----- 0, --- *0.  
R 13,500 2149,900 4.500 .2199,900 2,500 2249,900 1,000 2259,900 1,000 2319,900 

-- 10,004--?344.900 -3,600---2363-3--3----4,700----2395,600 2,400-2422,500 - ,904----25471000 
R 1,900 2742,900 0, 2750.100 .-00 2822,600 2,400 *2830.500 3.500 3030,0000 
p -- 2,800 -- 3382.200 ---- 3,600 -3652,300 - --- ,600 -- 3792,900--- 7,700 -- 3803,500 - 7,600--- 3824.900



g-- 2,80n0- 33A2.?00 3 60c -3652930000 
GR 4,700 3051.200 4.900 3680.700 5.900 3P92,00 5.100 3907,S00 ,z2soo 39800000 

GR- -.?,500-40.0 250-40000 -510-I0,0---lO0--41,0-----4?0 --14.0 

OR 3,600 4204,600 4,200 4271.600 2,700 429b,100 3,900 4302,700 3,900 4410,300 
CBM 2,600 o42o,5o 3,00 4429,Sf' &.Soo '41100 4,000 458S,400 ?0400 45974600 

S 3,500 4629,500 2000 4687300 3,800 4696.500 3,900 4850,400 3.200 5102.900 
2.300 13653300,---- 10,20)0 S393,900 - 9,00---S423,900 18.000 -3 04430-00--- 19O0O ---5506.900 

X1 41513000 47,000 325.900 4127.000 1598.000 1589.000 1589.000 0. .0.  
-&R--12,300- 02137,900 - 4,00-2177 900 3,000-2207,900 1#00 -221700 -IS00-----2267990O 
CR 6.600 2287,900 1.900 2301.500 1,400 2319,300 2.400 2335,200 2000 2438.300 

q --- 1. -- 268.900 -32,900 - 2801.960- 1.0 --- 2811.600 1,000 ---- 2619,200 3300 --- 2824. 
R WO70 2857.600 1.600 2904,600 3,000 2932.800 3.300 3209.500 2.500 3580400 

CR - 1,900-- 3725,000---2,700- 3795,100 5.400---3817,100 10,600 ---- 3825,00----- 4,800 ---3852200 

tCR 4.800 3933,300 4,300 3943,400 .2,600 3970,000 2.600 4000,000 2,600 4040.00 

so 4,700 4436,300 3,000 49469600 4,300 4458,100 5,300 4597500 5.000 4716,200 

-34,000-4 .34,400--- 0,600- 5393.900 5- .800----5308,100 - - 7,900--5504000 -- 10o300--5523900 
CR 1s.000 4,0900 222800 56000000 Woo O0, .0, .0, 0, *0.  

R----at.000 42i00---3-- -4 107,100---- .44000-1-4- .000---44.000- --0,5----6706- 00-
OR 3,000 1587,500 10,900 1627,500 12,000 1647,500 12,000 1687.500 1.000 1737.500 

GR- .700- 1777,500 -- 3,200-- 1795.100- --- 3,300 - 18146900 --- ,300--219.00 -- -- 3.0S - l2.00 

SQ 2,900 1834.000 3,000 2361900 2.900 2454,300 4,100 2459,400 3.900 240500 

-R--- 2,400 --- 2495,300--- 2,800--327S700 - 5,4S00----3076.T00- -o600-----323.600--- .300-- 3243.00

OR 4,500 3298,900 24300 3305.00 *2,900 3381,400 1,600 3548,600 3,000 375.00 

R0 3,600--499700-----4000---4127000- - 3906---400,200 4.200---4849000 5,700----435000 -

R 2.700 4080,000 3,300 4047.000 9,400 4100100 45700 4129,400 6 '700 4168*200 

CR- -4,400---4419,900---5,700--4503,100 --- 4000--551,900 --- 7,300--4574,1000 - 100-----4613.000 
R 5.000 4523,500 72,000 4713.000 .0, .o *0, .0, . 0, O* 

NC--- 003550 -- -060-- --- 4107,-00----.74400-- -- 7.00---4,0-----*0, -0------- *0.- - O__wGWO________ 

GR -0, 1960,000 23600000 26800,000 33310,000 10.50 , 2.00 NO, 3.0 

6R-- ,700a-177,5004--"--, 900 -- 179.00------43300---1843,900------ *,300----8100 -- -- 50 -- 1wo*o0 

GR 12,200 282.400 5,000 309400 4,300 652,600 4.300 1095.800 4,700 1547,400 

6R---,700 15543v300 a--- 00-25.70 66*600---------- 01576,500- -- 4.900- 1902,600- 4,700-2320100 
GR 3,800 2495,100 .00 2506000 3,400 2515.600 3,600 25393900 7800 i46900 

an- 1.800 2909,100 4,300 293200O 5,000 3161,200 3,400 3173.600 4,900 3185.300 
-94 - -300-3444700- 7,000-3890,00 0.800- 3900,900-- -7,00----3935,00 -2.100-390000 

SR W2,900 3960,000 .2.900 400,000 -29900 4050,000 2,300 4056,00 8600 4083*900 

R-4- --4400-----4t9900------5.704--453.100------43,200----4512.900- -07.300 -0.--0,--- .000 0 

yj 906,000 46,000 3871,600 4052000 1200,000 1247,000 1247,000 .0, *0, WO 
- 23,000-- 1572,100- -22,800 - 1661,4020.000-124,700 -- 11,800--1759bO - 12,300 - *1813100 

DT 8,500 133.600 8,300 1932,300 7,00 2242200 9,*00 C251,000 9,700 22*2.4O0 

R - 8,100- 2273,100 - 7500- 2559,400- 6300--?977,200----5,40 3261,300 1,900- 32-0-500 

GR 6,200 3322,500 5,00 3301,u0 58000 3330,000 6.800 3539900 7,800 137,400 

0 ---- ,7-w-4555,640 1,70094----1566.600 4,000---17,500------4,900---902,600-- 4.7300----2320000-

GR 32,000 3970,000 .52000 4000,000 .2,000 4040,000 2.600 404200 9900 40529000 

---- ,500---4112R --- 5700--- 249,30 7,400---4300.100 ---9.600---4315700 9,700--4351100 

SR 4,600 436,100 4,100 4490.900 4,100 4700,000 4.200 4905.500 4,100 5118000 

GR--4,300--327000--7.000-553700--- -90-900-5571,400 --17,800----5593.800- 7.00---63.500
on 27,900 5659.500 90, 400, 0, 9 0, .0 0000 0 -00 

--- 0,10-0---0,- 0 0 -. ---*0 -O 

XI 9956,000 33,000 3900,400 410400 800,000 872,000 472,000 .0, .0. .0* 

84---25 00 212. 100 ---- 15.800---- 2162.700- 12,000---2368,300 1--1,800-2408,400-- 6.00-218413.00-



xt 9958.000 33,000 3900,400 4104.100 800,000 872,000 872.00o 00. 00, Poo 
94 25,100 2126,100 --- -15.800 2162,700 12.000 4236,300 11,800 - 2408,400 6,400 - 2444.500 
6 6.600 2459,800 6,300 2467,900 8.000 2711.700 9,200 2902.000 70900 2915.900 

fR- - 6,800-2924.900 7600- 322,400- 8,300 75, SOO-- ,00- ------14,260-3900 40 
SR 9,900 3923.100 7.900 3947.200 3.900 3q64,300 -1.500 3980.000 -1.500 4000.000 

SR - - ,500 4040,000 3,700 4043,900 --- 6.800 4077,500- --- 11,300 ---4104.100 -10.600---4120,500 
ER 9.700 4160.900, 5.000 4171.700 5,000 4191500 8,100 4200300 120800 4326.200 
R --,19300 -.-4405,800 - -23.300---4495.300- 25,700 -4636,300 -- -- 00 

0, .070 NO, 0..00 0o0. 207 .070 

Xt -4-1331.00()--- 38)00- 688.700---4125900------300 00 ---1370.000-----370.000--- , no - 000 
GR 27.600 3214,900 13,200 3287.600 12.00 3315,000 .000 33249500 7.000 333500 

GR- - 4,100--3340,300 - 9,300- 3455,300- --9,200- 3651,500- 16-300-3674.500 - 16.300--688700 
GR 12,900 3696,A00, 12.400 3732,400 118000 3748,100 10,300 3870,100 10.100 3934,600 

F.I -5400 ,Ao -A ----39f0,00 0.0-95 600---1.000--3970.000 - V 5100000-000---. '000-otlooo-4032 #000 
69 3.600 4037,200 15.600 404.000 12.800 4125,900 12.800 4245,300 109600, 4289,800 
S 6,40*- 4322,800 -- 7,300- 4434,300 - - 6,900--4619,600 - 74,00--4792,600 - ---7.800- 4899600 
CR 86.00 4980,000 10.300 5080.400 110000 5227.200 10.900 5344,400 11.500 5413.000 
6R I2,900--452400--18300-5----54637600--0290700--5530 -600 -----, ---- - 00, .w0 0 

XI 12316.000 40,000 38S99300 4154,200 987,000 9A7,000 9b7.000 -0, .0, " .  
R--260400 ---3302000 --21,900--3329,400-- 129410--3367,600---14.600 ---333.100 - 14700- 3418.500 

BR 13.300 3434,500 15.400 3488.000 14.600 3615,200 10.700 3635,200 9.100 3718.300 
GR --- 12,600 3459,300 - 12,100-- 3924,00------ 9,00 --- 3945,100 - - 4.000 -- 3963*300 --.o00-- a3970000 
R 30,800 34000,000 * 0-- -4040000 4,100 401,500 15-7 000 4063.500 17.400 4154.200 

GR 12,500 4499,500 3,800 463A,200 8,500 4762,700 10,000 4941.200 10.900 5133.9000 
R--- 12,300-- .264,100---- 10.00--5275,600- 12. 00 3651,800-- 12,700-5392.500-- 1300-5616200 

GR t2,100 3660.900 13,900 5849,500 12,800 5898,200 1,300 59480900 P5.700 597b00 
T ---- -0 - 10140,000 0-0---a-,oo-3965600-0, ,000-- , Wo---oo -- 0 -00

[lot a t 1 s em!2 e k I 
%I 12357,000 14,000 3950,000 4051,000 41,000 41,000 41,000 20, 106 4 00 
64--25,000--4300,000----.17,000---300.000- 5000500,000 ---9.00 - 3740,00- 12.500-38909000 
GR 12,000 34950,000 .10300 395.000 11.000 4050,000 15.000 40510.00 16.500 416.000 
CR- --- 11,000--435,400, -- 1800- 50---490oo0-- ,7 1S.000---5900,000-----,25000---- .o00 .0,- ------ *Cs - -----------

58 30, 1,137 2.000 0, 100000 90, 1800,000 *0, 0o, *0, 

--- 286,000--3302.000.--9-2,00--- 3359,04 300--90--3367,00----31400 --8.0------0,70--31.0------------_ 

X2 0. 3.0 0 1,000 15.000 13,000 NO,000, 307 0, .0 
S-- 17,000 -375,000 -27.700-- 27,600 1400,000 - -18.100 1,----.000 - 3500,000 - 18,500 - - 159000 

ST 3570,000 19,0*0 15.000 3720,000 194100 15,000 3730000 197300 419,200 3900.000 
.T---4A.600- 8,0 3 on 1.I 4S,4 -860 

44----436ozoo---57,00- --- 950,00---4051000 -31,500--6400--00---4000--4891,--0 O,70--48 0-- ---

PT 14,900 4491,500 18,200 13.00 4070,000 16.00 18,500 4150,000 17,100 17000 
BT--T .170,000 -- 3,000 12,500- 4310.000 - 14.000-- 13.500A3900002--- 21900 - 21,000-4550.000
ST 24,00 24,500 0, .5 00, 0, 0, 0, .0, 00 

It - 27,00- 03275,000 - 18,000- 340,0000 15.0---3S0,000- 10-500--3570,000 -11,200- 3720000 
go 19,200 3730,000 10,500 3900,000 14000 3950,000 -1,000 3951000 *1.000 4050000 

e4--f -5,000---40051,000-----47,00-----,0S0,000------7,000----150,000--- 12,00- 34170000------tS0O----360000 
GR 1,000 4390,000 24.500 45500000 0. 4-0, 000 000 00 000 

S _U428,000- 24,000 V901,900 4073,500 - 0.00 50--,000 40.000- 60,0 0. -- .0.  
SR 28400 3275,200 22,500 3356,800 15,000 3433,900 1.100 3452,400 15,400 3502,900 

3T2,00.3275,000----27.700 3527.600 -- 300,04S-ao 3S8,10----Q000--30 -0,00---1,04-- 315,b0 

BR 19,300 37330400 18,100 3806.400 18,000 3901700 12,400 3934,300 3,700 3902500 
SR --. ,700 3970,000 --- 9,00 4000.000--- a.700--4025000 ,- - 300 4044 00----- 8I,700- 073.000 
CR 16,900 414,000 12,600 471.200 12,900 424,300 14.100 4314,900 16,500 4364300



i 12428,000 28,000 3901,900 4073.500 40,000 40,000 40,000 *0, *0. *0* 

R 28,400 3275,200 22,500 3356,800 15,000 3433,900 16.100 3452.400 15.400 3502.900 

4 12,600- 3522,300 -- 13,700 3535,600 13,500- 355.900 10,300---- 3574.400 41.300 3117.600 

9 19,300 3733,400 18.100 3806.400 16.500 3901.900 12,400 3934,300 3,700 3962.500 

R 0.700 3970.000 w.700 4000.000 .,700 4025.000 3,900 4044.800 18.700 4073.500 

R .16,900 4148,000 12,600 4171.200 12.900 4240,300 14,100 4314,900 16.500 4364.300 

R 21,000 4394.700 22.500 4447.200 24,600 4546,000 *0, -O, *Oa -0* 

C '060 '060 ,045 -0. *C, Wo, *0, w0, *0, 0C 

S128409.000 21#000 3919,100 4072.000 381.000 381,000 351.000 -0. 9-0. *0 

q 24.300 3305,600 22,500 3396.700 15.700 3450,600 11.100 3474,900 11.600 3540,300 

R 10,500 3550,500 12.100 3597900 12.600 3710,100 12.500 3834,100 13,300 3919,100 

Q 11.800 3948,500 3,800 3968,200 10000 3972.000 .500 4000.000 16000 4033.000 

a 0 -3,80 4037.200 1 0o I053*908 12,518 4072,000- -18,400-- A1167.00---23.800 -4207,200 

3 25,000 4385,000 w0, *0. *0, *0, *0, l0o *0. *0s 

1 13624,000 25,000 3768,400 4139.400 815.000 815.000 815,000 -0. ., *0.  

f 36,000 3456,500 27.400 3479.700 26,800 3497,300 17,000 3519.200 16,000 3568,300 

a 11.000 3645,2Oo 13,100 3683,200 14,400 3768,400 p.100 3400,700 2.10o 38PI.700 

R 13,800 3853.800 13,700 3944,400 9'900 3960.600 3,900 3973,700 2,000 4000,000 

R 2,000 4034,000 3.600 4036.800 7.500-- 4045.100 8,500 4094,800 10.600 4139.400 

R 21.600 4221.600 29.000 4308.500 34.200 4457.900 34.100 4599.400 35,900 4648.000 

C 4060 .070 .045 =0. - 0, 0, *0, *0, *0, *0.  

1 14885,000 25,000 3SR5,900 4051.600 1259,000 1259,000 1259,000 -0 *0, -00 
A 76.600 2878,200 65.200 3010.600 - 38.900 3167,700 31,800 3273.900 31,800 3344.000 

R 29,000 3542,700 11,300 3682,300 12,400 3720.700 12,900 3767,300 8,400 3799.000 

R 10,000 3842.500 4,600 3873.200 10,800 3885,900 5,300 3938,700 3,500 3977*600 

R 3,100 4000,000 3,100 4032,100 16,000 4051,600 19,400 4117,700 15,600 4197.100 
-6a,40-0- -74, 3004465,200---90,700- 4543000 

C '070 ,070 0060 -0. *0, *0, *0. WO. .0, po 

1".- 15876,000 20,000 3966,600 4116,800 --- 991,000 991,000 - 991.000 00, *0, .0 

9 63,500 3582,700 42,900 3688,800 35.200 3753,800 35,000 3772,500 17.300 3814.000 

t4---4,4 -0-3444Ma ----aoo --- 946son- A - 981,AO 1500---4000,000----,300- -- 407900 

Ga 8,100 4062,000 7,200 4100.400 13.000 4116,800 8,000 4129,000 8,400 4153*000 

V. 17,800 4230,200 26,400 4256.200 ------ 2,300-.--4271,700- 30.500 4276,500 57,900 4377.200 

xt 16957.000 16,000 3928,000 4110400 1080,000 1080,000 1080,000 *C, Wo, *00 

GR 25,600 3790,500 15.400 3879,200 14.500 3928,000 4.600 3963,500 4,100 4006.000 

3 - 4,700 198-,900 -1500 -4091.000- --- 18,0o -4110,400--- 19.500 - -4240.200 ---- 60.000 4349*000 

Go 62,400 4449,500 0*, 0. 0, 0, .0, *0 *OO *0o 

- say------*0, -- *------ **-------u0*----.0,- --- --00 - - 0 - -



74418 RUN EXECUTED 03 I4AV 79 lb.IS,48 -

**********************************9 * 
-- NEC2 RELEASE DATED NOV 76 UPDATED AUG1977 

ERROR CORR v 01002 1- t iAiIWJr 

hOTE* ASTERISK C.) AT LEFT OF CROSS.SECTION NUMBER INDICATES MESSAGE I4 SUMMARY OF ERRORS LIST 

BACKWATERS FOR 10o 501 1 

SUMMARY PRINTOUT TABLE 110 

----- AECG----G56-- DI'Ms----E 6 TOPRID L -? 00-----Q08? fiEN n tl--TrLCL--STOHL- -- 6k NC--O14 

0 3.14 428 - 535 290.47- -- --- 14700,00 0, 0. 0. 3745,80 4129,30 0, 

a 0. 5,30 2,40 7,93 413,73 0, 24848,12 151,88 0, 0, 3748,80 4129,30 0, 

0. 7,20 4*30 - ,47 19 .o5 - - .61 24651,82 3397,56 0, 0, 3748.80 4129,50 0, 

* 0, 7,77 4,87 8,99 2S12.91 95.7S 27359,06 7385.19 0, 0, 3748,80 4129.30 0.  

908,000 7,79 0, 8.19 1178.68 0, 13165,18 1534.82 0. 0, 3722,10 4126,10 0, 
908,000 9,85 0 , -- - 10,14 1936.61 0, ---16360.34 8639.66 0, 0, 37P2,o10 4126.10 0, 
908,000 9,69 0, 10.25 1936.92 0, 18244,32 9805,68 0, 0, 3722.10 "126.10 0, 

90,000 10,41 0, 10,81 1941,12 0, 20944,71 13895,29 0, 0, 3722,10 4126,10 0, 

2562.000 8,45 0, -- 846 - 3179,59 7753,71 2010,54 4935,75 -- 0 - 0. -- 380350 4111s90 0 0, 
2562.000 10.37 0, 10.39 3242,81 13054,68 3132.20 8813.12 0, 0, 3803.50 4111.90 0, 
2562,000 to,52 0, 10,54 3244,35 14638,15 3495,48 9916,37 O 0. 3803,50 4111,90 0, 
2562.000 11.13 0, 11.16 3250,49 18137,72 425S.51 12446,77 0, 0, 3803,50 4111.90 0, 

4151,000 8,52 0, 8,54 3319.73 9748,90 1959,04 2992.06 0, 0, 3825.20 4127,00 0, 
4151,000- 10o44 0. 10,4b-- 534TA3--456t2,37--2931,72--6455,91 Osr-------Ja2-O?5*20 --- id97,-IN 
4151,000 10,61 0, 10.63 41t,04 17445,09 3262,66 7342.25 0, 0, 3825,20 4127,00 0, 

- 4151,000 -- 11.23 -- 0, ---- 11,27 3419,25 21334,94 3966,43 -9538,63 0, 0, -- 3825,20 '4127.00 0, 

58956000- - 8,60 - - ----- ,62 -2908,84 11454,13 2362,05 883,82 0e 0o 3883,00 4107,10 0, 
5895,000 1051 0, 10,55 2936.24 19478,38 3394,26 2127,35 0, 0, 388s,0o 4107,10 0, 

- 54 - 7 -- -- 3---2937- 30--a-l4043,59----4367 ,08 ---4438 -- 0- 0- -38A3.00--- 1T7,10-
5895,000 11.35 0, 11.38 2941,08 27082,09 4517,32 3240,59 0, 0, 3883,00 o107,10 0, 

783A,000 8,70 0, 8,71 3770,07 12417,55 1542,45 0, 0, 0, 3900,90 4158.90 0, 

-7838,000 - 10,63 --- 0, --- 10.65 3858,1 21944,54 1855,46-- 0, 0, - 0, 3900,90 4158,90 0, 
7838,000 10,83 0, 10.84 3863,90 24744,33 2055,67 0, 0, 0, 3900,90 415#.90 0, 

- 9086,000-- 8,at -- 0 - - 8,86 --3507,16 4639.70-- 2871,50- --6448,80 0, - o 3871.60 4052,00 0

90486,000 10,73 0, 10.76 3733,09 10929,57 3082,26 9788.1k 0. 0. 3871.60 4052,00 0, 

9086,000- 10,93 ---0, --- t,98 37A9,43- 12558,2? 33?1,57--10920,16 - 0, - - 0, -371,60 4052,00 0, 

9086,000 11.61 0, 11,65 3759,60 16373,86 3826,17 13109,96 0, 0, 3471.40 4052,00 0, 

a 9958,000 9.12 0, 9,85 1661,71 5284,29 8164.47 511,24 0, 0, 3900,40 4104,10 0, 
- 9959,000 10.90. 0, - t1. -- 1821.54 15343,31 7594,84 - 861,85 0 0, 3900,40 "104.10 0, 

a-Wa nAA q tG2 A1 a -'Aht. 111 TTIAa - 80911'7 9886.0 0. 0. 3900.4u 104.10 0.



7HIS RUN EXECUTED 03 MAY 79 16.18.8 

WEC2 RELEASE DATED N4OV 76 UPDATED AUS1977 

ERROR CORR w 01#02 
00IFICATI0M * 50,5152,53- -- ------- _ 

NOTE* ASTERISK b) AT LEFT Of CROSSw8ECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

BACKWATERS FOR 10o, 50, 1 

SUMMARY PRINTOUT TABLE 110 

-408 arnEmG----4TlkCL ---- STCH- TCh- NC

0 3.1 - o28 5.35 - 290,47 -- - 0, --- 1j400,00 0. 0, 0, 3748,0 4129,30 0, 

- 0. 5.30 2,40 7,93 413,73 0, 24848.12 151,88 0, 0 3748,40 4129.30 0, 

0 7,20 4,30 S,47 1968.05 - 1 24651,82 3397,56 0, 0, 3748980 "129,30 0.  

0. 7.77 4,87 6,99 2512,91 95,75 27359,06 7385.19 0, 0, 3748.80 4129.30 0.  

908,000 7,79 0, 8.19 1178,68 0, 13165,18 1534.82 0. 0, 3722,10 4126,10 0, 

908,000 9.8as 0, ____10.14 1936.81 0, - 18360.34 8639,66 0, - , 3722,10 4126.10 -0 

906,000 9,69 0. 10.25 193b.92 0, 19244,S2 9e05,68 0. 0, 3722910 4126.10 0, 

904,000 10.41 0, 10,81 1941012 0. 20944.71 13895.29 0, O 3722,10 "126.10 0, 

2562.000 8,45 0, 8,46 3179.59 7753,71 2010.54 04935,75 0 0, 3803.50 4411.90 0.  

2562.000 10,37 0, 10.39 3242,81 13054,68 3132.20 8813.12 0, 0. 3803,50 4111.90 0, 

2562,000 10,52 0, 10.54 3244,35 14638,15 3495,48 9916.37 0, 0. 3803.50 4111,90 0, 

2562.000 11.13 0, 11,16 3250,49 18137,72 4255,51 12446,77 0, 0, 5803,50 4111.90 0, 

4151,000 8.52 0, 8,54 3319,73 9748,90 1959,04 2992.06 0, 0, 3825,20 "127.00 0.  

4151,000- -- oa 4 0,46b-15397,&5--1561237 -23,3-6 ,9 .0---825*20 o---- f t7 _ , 

4151,000 10.61 0, 10.63 3411,04 17445,09 3262,66 7342,25 0, 0, 3825*?0 4127,00 0.  

4151,000 11,23 . 11,27 3419,25 21334,94 3966,43 9538,63 0, 0, 3825.20 *I27,00 0, 

5895000 -- 8,60-------0,------8,62-- -2908,84- 11454,13 62382,05 -- 83,8en 0, 0 3883.00 "107.10 0 -(), 

5495,000 10,53 0, 10,5s 2936,24' 19478,38 3394,26 2127,35 0, 0, 3883,00 4107.10 0, 

5895,000 11.35 0, 11.38 2941,08 27082,09 4517,32 3240,59 0, 0. 3883,00 4107010 0, 

7838.000 8.70 0, 8*71 3770,07 12417,55 1542,45 0, 0. 0, 39no,90 4158,90 0, 

7838,000 to,&3 --------- _0,65 3858,18- 21944,54 -- 1855,46 0, - 0, 0, 3900,90 4158,9 0, 

7638,00n 10.83 0, 10,84 3863,90 24744,33 2055,67 0, 0, 0, 3900,90 3l56,90 0, 

- --- tA---- --- J,4--44?-3891--2440.8S--------,- -r------0,- -3900,90 -- '158.9- -

9066400f) Sost 0, 8.86 -3507,16 4639.70 2871,50---6448.80 0 0, 0, 3871.80 4052,00. 0, 

9086,000 10.73 0, 10,76 3733.89 1092q,57 30AZ,26 9788,16 0. 0. 3871.80 '4052,00 0, 

9086,000 10,93 - 0, -- -10,98 3749,43 12558,27 - 3321,57 - 10920.16 0, 0, 3871,60 4ob2,00 0, 

9086,000 11.61 0, 11,65 3759,60 16373,86 3826,17 13109.96 0 0, 3871.80 '052,00 0, 

9958,000 79.I 0, 9. 1661.71 5284,29 8164,47 511,24 0 0, 3900.40 "104,10 0, 

9958,*000-- 10,90 D. - 11,2181 .- 115343,31 .-- 7594,84 - 6,8 ---o 0, 0n 3900,40 0104,10 oil 

9958,000 11.13; 0, 11,47 1838,74 17718.23 8093,17 988,80 0, 0. 3900,4U 4104.10 0, 

_9456,000 - 71,9 r -_0,6---1.4--17.8- 34.7-800 1305.01 -0, 0 0. - -3900040 4lU4,10 0,



p SECNF ---- CWEL --- DI KWS - EO -G T OPWID- - OLQ - QC H OO - - ,PI-ERN----4T&NCL---TC ---- 6TCHR ---4 TtNG 

11330,000 12,07 0, 12.17 1857.02 2930,89 4802,45 6226,66 0, 0, 3688.70 "125.9u 0, 

11330,000 13,05 0, 13.21 2123,68 5515,37 7346,47 10938,15 0, 0. 3688,70 4125.90 0, 

J 11330,000 13,34 0, 13,53 2134,02 6261.00 8278,43 12280.56 0, 0, 3681,70 4125,90 0,  

11330,000 13.92 0, 14,14 2141.95 7886,12 10279,05 15144.83 0, 0, 3688.70 4125,90 0, 

12316.000 13,06 0, 13,37 1901,07 1717.42 7884,06 4358,51 0, 0, 3859.30 4154,20 0.  

1?360---14.34-- 0. 14,71--2139,74 -- 3607,50 10866,94 9325,56- 0, 0, 3859,30 4154.20 0, 

12316,000 14.66 0, 15,04 2190,34 4201.51 11669,48 10929.01 0, 0, 3859.30 415020 D, 

12316,000 ---- 15.29 0 - 15.70 -336.35 5592s07 13279.19 14438,74 0, 0, 3859,30 "154.20 0, 

I137* 009----13to2e-- 13.43--21-39.55---1095,04-h-6464,63 -- 2580.31 -----0, -- -- 3--395000 - 4051.00- ,

12357,000 14,53 0, 14.77 2247.22 2774,96 8593,32 6631,72 0, 0. 3950,00 4051.00 0, 

12357,000 - 14,05 0, --- 15.--2273,63 - 3375.39 9256,30 8038,31 0, 0. 3950,00 405s.oo 0, 

12357,000 15,50 0, 15,77 2368,47 4725.70 10248.86 10915,45 0, 0, 3950,00 4051,00 0, 

12388.000 12.92 0, 13.58 351,85 763.73 9376.27 0, 0, 0, 3950,00 4051,00 0, 

S12388,000- 13.52------04- ---- 525---44569--191032 -1607257 --17.11- -- ------ 0,---3950,oo -- '000----0,
51 12388,000 13,44 0, 15,77 436,38 2110.19 18545,1 14.0 0, 0, 3950,00 4051.00 0, 

* 12388,000 14,94 0, 16,93 - 501.18 6339,54 19084,53 465,92 0, 0, 3950,00 mub1.00 0, 

12428,000 12.89 0, - 13*66 364.60 42.32 9295,33 2,35 0, 0, 3901,90 U73.*50 0, 

12428,000 13,51 0, 15,43 429,29 2067,16 15867.25 65,60 0, 0, 3901,90 4073.50 0, 

tess,4 4----4 ,4 Go - -- b., 04---4tbrao--- 54,46--to356,16---5 0 VsG - - 3 0 e0 073.50_-- . A 

12428,000 14,99 0, 17,20 539,90 4905.22 20388,39 596,39 0, 0, 3901.90 4073,50 0, 

12409,000 13.76 0, 14,51 620,96 1510,36 8622,87 6,77 0, 0, 3919,10 4072,00 0, 

b1?09.000 - 1620 0, ----- 16,88 -- 654,0% -- 5989,39 11907,56 103,04 0, - 0 3919,10 4072,00 0, 

12809,000 17,0.9 0, 17.72 667,85 7764,38 12736,75 168.87 0, 0. 3919.10 4072.00 0, 

02- a4966,76. ------ 00-

13624,000 15,67 0,- 15,85 603.95 - 615,33 9399.35 125.32 0, 0, 3768,40 4139,40 0, 

13624,000 17,90 0, 18.1? 676,65 1974.93 15672,33 352,74 0, 0, 3768,40 4139,40 0, 

JA_ 13624,000 18.62 0, 18,92 -683.78 -2562,70 17b54,00 453,29 0, 0, 3768,40 4139,40 0, 

13624.000 19,64 0, 20,01 693,63 3658,95 21580,88 650.17 0. 0, 3768,40 4139,40 0, 

14A85,000 16,54 0, 16,76 481.82 2937,98 7191,75 10,27 0, 0, 38A5.90 4051.60 0, 

14885,000 18,99 0, 19.32 608,43 5931,94 11725.59 - 342,46 0, 0, 3885,90 4051,60 0, 

14885,000 19,72 0, 20.09 632.19 6975,67 13316.50 577,82 0, Co 3885,90 4051.60 0, 

14885,000 - 20,85 0, 2t,30 643,13 8962,20 15780,43 1127.37 0, 0, 3885,90 4051,60 0, 

* a 4141-4336 -018 -3966,60- 16, -O 

15*76,000 20.10 0, 20,63 430,15 2362,44 11721,61 3915,74 0, 0, 3966,bo 411,60 0, 

- 15876,000 - 20,96 0, 21.45 434,32 3010,54 13082,67 4576,79 0, 0, 3966,60 4116,80 0, 

15876.000 22.21 0, 22.80 441,03 4291,77 15729,90 5868,33 0, 0, 3966.60 4116,80 0.  

16957,1'00 1923 0, 19,55 370,77 518,62 9583,64 37.74 0, 0. 3928.00 4110,40 0, 

0 2b9---_4a7---4560,74--+51552,9b---906,33----0 6,-32,0-110 *41---f-4, 

16957,000 a303, 0, 23,57 436,81 1969,42 17370,94 1329,64 0, 0, 3928,00 4110,40 0, 

16957,400 -- a-4,44 0, 2S,07- -- 452,83--2812,65 --20849,01 2228,13 0, .0 3928,00 4110.40 -0-



SACkxATERS P0R to, 50, 1 

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRO ELLC ELKIN 0 CWSEL CRIWS ES IOK*S VCH AREA ,0tK 

0, *0, 0, 0. *2.00 14700,00 3.18 3.18 5,35 111.79 11.82 1243.92 1390,30 
0. *0. 0, 0. -2,00 25000,00 5,30 5.30 7,93 92,1t 13.04 19b5.92 2604,64 
0, *0, 0, 0, *2,00 28050,00 7,20 7,20 8,47 39,38 9,60 4757,94 4469,63 
0, *0. 0, - 0. .2.00 34840.00 - 7.77 7.77 8,99 37,79 9,82 $074,87 5667,62 

908.000 - 90800-00-0,- O.-- --- .,to 14700.00 ---- 7,79 ----0- -- 8.19- -12.09 --- 5,30 - -.326.42 - 4227,72
908,000 908.00 0, 0, .2.10 25000,00 9.85 0, 10,14 8,05 5.05 6990.63 8814.05 
906,000 908,00 0, 0, -2.10 28050,00 9,89 0. 10,25 9.86. 5,60 1065.72 8931,09 
900,000 908,00 0, 0, -2.10 34640.00 10,41 0, 10,81 10,80 6,07 e078,34 10599,75 

256?,000 1654,00 0. 0. -2,50 14700,00 8,45 0, 8,46 ,42 ,98 11106,10 22686,20 
256000-4654,00---- ---0, 0- -- s50--25000#oo-----03 0-- ----- t39-------as------ri 237,8-37253,05 
2562,000 1654,00 0, 0. .2.50 26050,00 10,52 0, 10,54 .53 1,30 23723,64 36526,77 
2562,000 1654,00 0,- 0.- -*2,50 34840,00 11,13 0, 11,16 ,63 1,48 i2701,83 43891,0S 

4151.000 1949,00 0, 0, -- -2,60 14700,00 --- 852 ---0,-- 8,54 .52 1.07 t919,64 20361,13 
4151,000 1989.00 0, 0. *2.60 25000,00 10.44 0. 10,46 '52 1,22 2d3t3,51 34569,51 
4191.00--- 1549,4- - 2,- ---- *6--28000-----,6k---------0---6------o,3 -6- 1 33 24914,04 35936,52 
4151,000 1989,00 0, 0. -2.60 34840,004 11,.23 0, 11,27 .71 1,51 2t048,96 41393,79 

5895,000 1744,00 0, 0, -2.70 14700,00 8.60 0, 8,62 .41 1,18 10351.11 22965,86 
5805,000 1744,00 0, O- - - *2,70 25000,00 - 10,53 -- _0,--- 10,55 .47 140 21980,21 36603,99 
5895,000 1744,00 0, 0, -2,70 28050,00 10,71 0, 10,73 .54 1,53 29507,36 3#026,57 
5895,000 1744.00 -- 0, -- 0------ 2,70 34840,00 11a35----0,--- 1138 -a -.65 1,73 2U39574 43304,27 

7834.000 1943.00 n0 0.-- --- 2.90 13960,00 - 8,70 -- O0--- 8.71 '57 1,20 19633118486,68-
7838,000 1943,00 0, 0, *2,90 23800,00 10,63 0, 10,65 .51 1008 24155.53 33418e6 
7834,000 1943,00 - 0, - -- 0, ---- 2,90 26800,00 10,83- 0 --- 10,84 s.58 117 24108,80 35165,23 
7834,000 1943,00 0, 0, .2,90 33310,00 11,49 0, 11.51 ,65 1,28 21670,76 4143,70 

9086.000 1247,00 0, 0. *2.00 13960,00 8,81 0, 8,86 3,17 274 1U156,64 7844,76 
-- 9046,400 1247.00 0, -0 - -200 23800,00 -- 10.73 - 0, 10476 2,03 2,30 11097,41 16710,96 

9086,000 1247,00 0, 0, .2,00 26800,00 10,93 0, 10,98 2,25 2,41 11876,83 17876,59 
9086,000 1247,00 0, 09 - -2,00 33310,00 11,6 0, 11,65 2,28 2,56 2U394,69 22049,07 

9954,000---472,00 - 0-, - O.--5-- -- 13960,00--.12-4-.10 O-9.6! -4,85- -- 35,36- - 56--79o--47,74 
9954.000 872.00 0, 0. -1.50 23800,00 10,90 0, 11,21 16,19 6.07 b895.34 5914,20 
9958,000 A72,00 0, 0, - 1.50 26800,00 11913 --- 0, 11,47 16,91 6,26 6313,13 6517,99 
9958,000 872,00 0, 0, .1,50 353310,00 11,79 0, 12,14 15,46 6,25 1541,22 8471,44 

11330,000 1370,00 0, 0, -1.00 13960,00 12.07 0, 12,17 9,34 3.33 6309,66 4568,95 
11330*000 - 1370,00 ---- -- 0--- .1.00- 5 .00---13 ----- 004-- 3,00--649276 
11330.nOo 1370,00 0, 0, -1.00 26800,00 13.34 0, 13,53 13,68 4,2b 6842.52 7247,03 
11330,000 1370,00 0, 0. *1000 33310,00 13,92 0, 14,14 14,21 4,69 1U078.52 6836,97 

12316,000 987,00 0, 0, - -*80 13960,00 13,06 0, 13,37 14a6 5.71 4668.51 3671,08 
1231-6,000 987,00 0, 0, w,60 23800,00 14,5 -0, 14,71 15.71 6,63 1325,16 6905.45 

-t2316,000---70---0 e 8-6000 -- 446 0,---- 15,04----4596--6084---so64gy--btoygg 
12316,000 987,00 0, 0, *,80 33310,00 15,29 0, 15,70 16.31 7,24 e*58.57 8246,81 

12357,000 41,00 0, .0, 01,00 10140,00 13,22 0, 13,43 4,55 4,55 5568,55 4754.75 
12357,000 41,00 0, 0, *1,00 1'P000.00 '.14,53 0, 14,77 6,06 5,53 6442,19 7313,69 
12357,000 41.00 0, 0, *1,00 20670,00 14,85 0, * 15,11 6,58 5,84 V168,70 8056,81



SECNO -- XLCw ELTRO -- ELLC ----- ELMIN 0 - CMSEL CRI 8 --- 10KS--- C-- AkEA -- -,0tK

12388,000 31,00 13,00 15.00 *1.00 10140,00 12,92 0. 13.58 10,35 - 6,74 1749,55 3151.60 
1236p,000 31.00 13.00 15.00 .1.00 18000,00 13.52 0, 15.25 2b.71 11907 1965.66 3582.58 

12386,000 31900 13.00 - - 15.00 -- * -1,00 20670,00 13044 12.03 15.77 36,16 12.85 1934,74 343731 
* 12388,000 31,00 13,00 15,00 *1.00 25890.00 14,94 14.94 16,93 66,06 12.31 d543.02 $185,29 

12428,000 40.00 0, 0, 0,70 10140,00 12.89 0. 13.66 14,99 7.30 1602,41 2619,40 
-12428,000- -,-A 0,00- ----0, 0,70 1800 000 --- 13.51--- 0, -- 15,43 7----- 3709 11,71 1847,88 2955,75

* 12428,000 40,00 0, 0, .,70 20670,00 13,40 13.40 16,04 51,13 13,70 1800.21 2690,74 

12428,000 40000 0, - 0, -0,70 25890,00 14,99 0, 17.20 42.18 13.05 9590,46 396,09 

-19404000----341 .O-v ,SO--40140.00-----13.7- --------- 14,51--- -36,39- 7-1,48-- 1862,75- -1681,s 
12609,000 381,00 0, 0, ,50 18000,00 16,20 0, 16,88 27o25 780 1417.09 3448.10 

-12809,000 381,00 -- 0, ------0- .50 20670,00 --- 17.09 - 0, 17,72 23,54 - 7.67 5997.38 428o.31
12?09.000 381.00 0, 0, .50 25890.00 17,99 0, 18,71 24,87 8,32 "610,69 5192,02 

13624.000 615,00 0, 0, 2,00 10140,00 15.67 0, 15,85 8.11 3,48 S263.39 3560.37 
13624,000 --- 815,0 - 0,--- -- 0, 00-.18000,00 17,90- 0, 18,17- - 9.29- 4,45 -4700,15--5906,06 
13624.000 815.00 0, 0, 2,00 20670,00 18,62 0, 18.92 9,19 4,65 il99,65 6817.20 
13624,000 815,00 0, - 0. 2,00 25890,00 19,64 - 0,- 20,01 10,02 5.18 5898,35 8178,14 

14885,000 1259,00 0, - 0, 310 10140,00----- 16,56 -- 0.- - 16,76 6,42 - 4,02 4197,98 4000,52
14885,000 1859.00 0, 0. 3.10 18000,00 18,099 0, 19,32 8,69 5,3b 4S25,23 6104.51 
- assoo I -as9,00 0,----- 0, 3,1o 20670,00- 19,72- -020,09- , 492.a5--6856,a3o 
14885,000 1259.00 0, 0, 3.10 25890,00 20,85 0, 21,30 10.14 6,31 t70452 8129,65 

15476.000 991,00 0, 0. 3,50 10140.00 17.50 .0, 17,80 18,50 4,90 4549,34 2357,75 
15876.000 991,00 0,- -- 0, 3,50 18000,00- 20,18 0, -- 20,63 20.95 6.11 5685.00 3932.91 
15876.000 991.00 0, 0, 3,50 20670,00 20,96 0, 21.45 21.43 6,43 4020.75 4464,71 
-587&,000 --- 99100- . n- r0 an2890n0n 707 . , -5387,9 

16957,000 1080,00 0, 0, 4,10 10140,00 19,23 0, 19,55 14.22 4.65 4396.67 2689,45 
16957.000 1040,00 0, 0, 4,10 18000,00 22,19 0, 22'69 17,16 5,97 J610,66 4345,23 
16957,000 1080,00 0, -0 4,10 20670,00 23.03 0, 23,57 17.76 6.31 4910,99 4905,38 
16957,000 1040,00 0, 0, 4,10 25890,00 24,44 0, 25,07 19,00 6,93 4597,27 5939.95



BACKATERS-F04-0r-50. I 

SNARy- PRI4TOUT-TABLE-1-44-

SECNO 0 CWSEL DIFWSP DIFWSX DIFKW8 TOPWID XLCH 

* 0, 14700.00 3.18 0, 0, .26 290,47 WO, 

--, ---25000.00 5,30 ----. 13 o,-. - -- 2440-413.73 -*0,

* 0. 28030.00 7.20 1.89 0, 4,30 1998.05 0.  

0. 3BAd40,00----- 7,77- -- 57----0 - 4.87-- 2512,91 - 0 -, 

--- 06,0-1700---77 1u60------- 178#66- 08 *oo 

908,000 25000,00 9.85 2.06 4.55 0. 1936,61 908.00 

904.000--28050,00-- 989-- -04--69------0 --- 936.92--908,00 
908.000 34840,00 10,41 .52 2,64 0. 1941.12 908,00 

2562,000 14700,00 8,45 0. .66 0, 3179.59 1654,00 

-- 256?00--25 9-----3------ ----- 5 2-------242,8 165.400 

2562,000 28050.00 10.52 .15 .63 0, 3244,35 1654,00 

2562.000 -3484000--- 1113 - 61 #72- -0- 3250,49-- 1654,00 

-4151,000 14700,00-- .52 0.-- .07-- 0.- 3319,73-1589.00
4151,000 25000.00 10,44 1092 ,08 0, 3397.43 1589.00 

4151000- 20000--0.61 0-------- -- 341104- 1589s00 

4131,000 348410,00 11,23 ,63 .10 0, 3419.25 1589,00 

isnqaoo t4700,00 8,60 0. ,0 0, 2908,84 1744.00 

5895,000 25000,00 -- 10.53,----4,9- 09- 0,-- 2936,24-1744,00 
5895.000 28050,00 10.71 '18 *10 0. 2937,30 1744.00 

589%,000 34640,00 -- 1135 - ,64 12--- 0,- 2941,08 -- 1744,00 

7838,000 13940,00 - 8,70 -- 0, .-09- -0. -3770,07-1943,00 
7838,000 23800,00 10,63 1,93 o10 0, 3858,18 1943.00 

7834,000-26800,00-- 10,83-- ,20-------,12- -0, - 3863.90--1943.00 
7834,000 33310.00 1149 '66 ,14 0, 3879,72 1943.00 

9086,000 13960.00 6,81 0, .12 0. 3507.16 1247,00 

9086,000 238n0.00 - 10,73 - 191 -,10------ 0,- 3733,09 -- 1247.00 

9086.000 26800,00 10,93 .21 .11 0, 3749.43 1247.00 

9086,000 33310,00--- 11.61-- ,67 -- ----0,--3759,60 --- 1247,00 

9954,000-1394000----941a 0. *31---0 1661,71 872.00 

9954,000 23600,0,0 10.90 1,78 .17 0. 1821.54 872,00 
9954,000 2680,00-- 11,13- - ,23 ,19-----0,- 18360.74----672,00 

9954,000 33310,00 It.79 .66 ,t8 0, 1871,86 872,00 

11330.000 13940.00 12,07 0, 2.95 0, 1857,02 1370.00 
-4133,04004--3800,00----- .05-------r 41 r----2lIa 3 ,t6 a $370,00 
11330.000 26800,00 13,34 '29 3.21 0, 2134,02 1370,00 

-11331,000 -33310,00-----13,92 - .58- 2,13- 0---- 2141.95---4370,00

12316,000 13960.00 - 13,06 ------ 0, 9 - 9-- --- 1901.07 ---987.00 
12316,000 23800.00 14,34 1.28 1.29 0, 2139.74 987.00 
iPx314,000--24400.00------1446 .3---4,32 0, 00? 31190,3 a.00o 

12316,000 33310.00 15,29 ,64 1,37 0, 2336,35 987,00 

12357,000 10140,00 13,22 0, .16 .0, 2139,55 41,00 

-357,000-- 1800,00-----14453 --44,31 - , 19-0--247,22-41,00 
12357,000 20670,00 14,85 *32 *19 0, 2273,63 41,00 

18357.000 25490,00 - 15,50 .65 - t.21 0, 2368,47 - 41,00



- BACKWATERS FOR 10, 50 1- -- -- ---

- -AUNMKARY PRINTOUT TABLE -15- - -- - -

SECN0 0 CWSEL DIFWSP DIFWSX DIFKWS TCPWID XLCH 

0 0, 14700,00 3.18 0, 0, .28 290,47 00, 

0, 29000,00 5,30 -- 2.13 0. - 2,40 413,73 0 , 
0 0, 26050,00 7,20 1,89 0. 4,30 1996.05 g0.  

--- 0, 34640,00 7.7e7 57 0, 4.87 2512.91 -0, -

9408.000--$4740*00o- ? --- 77- - -4 6-- -- O - 111V 908e00 
908,000 25000,00 9.85 2.06 4,55 0, 1936,61 908,00 

4_9044000 28050.00-- - 9.89- - 04 ---- 269 - 0,- -1936,92 908,00 

908,000 34840,00 10,41 .52 2,64 0. 1941.12 908,00 

2562,000 14700.00 8,45 0. .66 0, 3179,59 1654,00 

6_- 0 -- 3 0, 324201 -- tS'4t.O-

2562,000 28050,00 10,52 .15 .63 0, 3244,35 1654.00 
2562,000 34840,00---- 11.13------,61-----,72 0,-- 3250,49 1654,00 

4151,000 14700,00- 852 -- e *07 ---- 0# 3319,73 1589,00 

4151,000 25000.00 10,44 1092 '08 0, 3397,43 1589.00 
-- 4151,n00 2OSO,00---- 10.61 ------- O*-------- 3411,04--0589.00 

4151,000 34840,00 11,23 .63 o10 0, 3419,25 1569,00 

5495,00 14700,00 8,60 0. .08 0. 2908.84 1744,00 

5895,000 25000,00 10,53 --- 1,93 - 09 -- 0, 293624 1744,00 

5895,000 28050,00 10.71 '18 o10 0, 2937,30 1744.00 

5895,000 34840,00 11,35 --,64 - -1 -a - 0, 2941,08-174400-

7838,000 13940,00 8,70 0.- -- ,09 --- 0G - 3770,07-- 1943,00 
7838,000 23800.00 10,63 1,93 .10 0, 3858.18 1943.00 

7838,000 26800,00 10,83 - .20 .12 --- 0, 3863.90 1943.00 

7838,000 33310,00 11.49 .66 ,14 0, 3879,72 1943,00 

9086,000 13960.00 8,81 0. *12 0, 3507,16 1247,00 

9086,000 23800,00 10,73 1,91 - 10 0, 3733,09 1247,00 

9086.000 26800.00 10,93 a21 oil 0, 3749.43 1247.00 

9046,000 33310,00 11,61 .67 - .12 0, 3759,60 1247,00 

-3 -995-,000 -13940.00- 1 71 -72, 
9954,000 23500,00 10,90 1.78 .17 0, 1821,54 872,00 

9958,000 26800,00 11.13 .23 19 -- 0, 1836.74 672,00 

9954,000 33310,00 11.79 '66 '18 0, 1871,86 872,00 

11330,000 13946.00 12.07 0, 2.95 0, 1857,02 1370,00 

-1330,000---234so,-----13,05 - ---2,14---0,---- 2123.8-1370,0 
11330,000 26800,00 13*34 ,29 2.21 0, 2134,02 1370.00 
11330,000 33310,00 13,92 .58 2.13 0.- 2141.95 1370,00 

12316,000 13960,00 13,06 0. -- 98 0, - 1901.07 987,00 

12316,000 23400,00 14,34 1.8 1,29 0. 2139,74 987.00 

-1f314i000--24fA - -- 4-6---- 32 Og 190634 9--48700 

12316,000 33310.00 15,29 '64 1,37 0, 2336,35 987.00 

12357,000 10140.00 13.22 0, '16 0, 2139,55 41,00 
-l-?3-137.00 1000,00- - 14,53----1931--- --.19-- 0,-- 2247,22 41,00 

12357,000 20670,00 14,85 .32 '19 D, 2273,63 41,00 

123S7.000 2S590*OO 15,50 '65 .21 0, 2368,47 41,00



-- 12348,000 10140-,00 ---- 12,92 --- 0 --- *.29 ,---- 351.85 -- 31.0 
12386.000 18000.00 13,52 .60 't,00 0, 445,69 31,00 
1238,000 - 20670,00- 13.44- *,09------.,41 - 0,- - 43638 -- 31,00 

* 12388,000 25490,00 14,94 3,50 0,56. 0, 501.18 31,00 

12428,000 10140,00 12.89 0, W,03 0. 364,60 40.00 
124?8,000--18000,00- 13,51----6 .-. ,01- -0, -429,29- 40,00 

* 1242,000 20470,00 13,40 well *,04 0, 416,40 40,00 
12428,000- 2589000--14.99-- -59--- .05------0- 53990 -- 40,00 

- 80900-40140*00-----43i,7 0w 987 -- ------ 620.9-31 
12609,000 18000,00 16,20 2,44 2,69 0, 654.09 381,00 
12409,000--20670,00 17,09- -.8--3,64------0,- -667*85--38100 
12809.000 25890,00 17,99 '91 3,00 0, 662,09 381,00 

13624,000 10140.00 15,67 0, 1.91 0, 603.95 815,00 

13624,000 20670,00 18,62 .73 1,54 0, 683,78 815,00 
136244000 25840,00--19,64 - 1,02 - 1,65- 0,--693,63- AI,00 

- 14885.000- 10140.00--- 16,56--o - - .89- 0,- 481982-- 1259,00 
14885,000 18000,00 18,99 2,42 1,09 0, 608,43 1259,00 
14885.000--20670,00-----49,72 f 1 . E21--15,0---
14885,000 25890,00 20,85 1,13 1.21 0, 643,13 1259,00 

15876,000 10140,00 17,50 0, 93 0, 414,15 991.00 
-15876.000--l8000.00 -- 20,18----2.69----1:19 0,-O --- 430,15- 991.00 
15876,000 20670,00 20,96 '78 1,24 0, 434,32 991.00 

16957,000 10140,00 - 19,23 ---0 --- 173 --- 0, -370,77- 1080,00 
16957,000 18000,00 22,19 2.97 2,01 0, 427,31 1080,00 
16957,000 -0670.00 13,03 .83----,07- -0, - 436.81-1080,00
16957,000 85890,00 a4,44 1,41 2,23 0, 452,83 1080,00 

SUMMARY OF ERRORS 

CAUTI04-4ECNQa - ,-------PROFILE-1----nRgru nearn ASSourn 
CAUTION SECNGs 0, PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTT04- SECN0s - . --- PROFILEs 3- CRITICAL DEPTH ASSUHED ------
CAUTION SECROs 0, PROFILE= 4 CRITICAL DEPTH ASSUMED 

CAUTION SECNOX 9958,000 PROFILEs 1 CRITICAL DEPTH ASSUMED 
GUT -E 5---0I -- a n n MU E t aware 
CAUTION SECNON 9958,000 PROFILE* 1 20 TRIALS ATTEMPTED TO BALANCE hSEL 

CAUTION SECN0at2388*000 PROFILEu 4 CRITICAL DEPTH ASSUMED 
CAUTION--SECN0Xl2388,000- PROFILEa-4APRBAbLE MINIMUM SPECIFIC-IMERSY----
CAUTION SECN0312386,000 PROFILEs 4 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION 8ECN0st2428,000 PROFILEs 3 CRITICAL DEPTH ASSUMED 
CAUT ION-SCONa12428,000- PROFILEa --- # IIMUM --3PECIFIC-94gRSY*



THIS RUN EXECUTED 14 MAY 79 V829048 

we** ** o*,**a a ee** ****** ******************* 

HEC2 RELEASE DATED NOV 76 UPDATED AUG1977 
ERROR CORR a 01.02 

n0IFTCATION * 50,51#5253 

NOTE* ASTERISK C') AT LEFT OF CROSS*SECTION NUMBER INDICATES MES8AGE IN SUMMARY OF ERRORS LIST 

BACKWATERS FOR 10. SO I 

SUMMARY PRINTOUT TABLE 110 

SECNO CWSEL OIFKWS ES TOPWID GLOB OCH OROS PERENC STENCL STCHL STCMR STENCR 

908,000 9,69 0, 10.21 1936,90 0, 17438,05 9361,95 0, 0, 3722910 4126.10 0, 
908,000 10,89 1,00 11.07 1940,00 0. 15114.5? 11685,43 1940,00 3750,00 3722,10 0126.10 5690,00 

2562,000 10,47 0, 10.49 3243,75 13989,22 3346,64 9464.13 0, 0, 3803.50 4111.90 0, 
2562,000 11029 062 11,31 2600,00 10481,49 4142,24 12176.28 2600,00 2800,00 3803.50 J4111,90 5400,00 

4151,000 10.55 o. 10.57 3409,80 16691,65 3125,93 6982,42 0, 0. 3825.20 412,00 0, 
4151,000 11,38 .83 11.41 2700,00 12935.63 4050,97 9813,40 2700,00 2800.00 382b,20 4127.00 5500,00 

5895.000 10.65 0, 10.67 2936,92 20873.97 3613,52 2312.51 0, 0, 3883,00 4107.10 0, 
5895,000 11.49 ,84 11,51 2500,00 20022,57 3966,88 2810,54 2500,00 2100.00 3883,00 4107,10 4600,00 

7838.600 10,76 0, 10,78 3861,99 25886,67 2163,33 - 0, 0. 0, 3900.90 4158,90 0, 

7638,000 11.60 .84 11.63 2900,00 25172.32 2877,68 0, 2900,00 1200,00 3900,90 U156.90 4100,00 

9086,000 10.88 0, 10.93 3745,47 13082,25 3512,75 11455,00 0, 0. 3671.60 6052.00 0, 
9086.000 11.73 ,84 11.82 2480,00 21583,49 4950,46 1516,05 2480,00 1820,00 3871.60 4052,00 4300,00 

9958,000 11.11 0, 11.48 1837,06 18502.30 8514,96 1032,73 0, 0, 3900,40 0104,10 0, 

9958,000 12,09 ,98 12,30 1883,50 19797,38 7111,58 1141,04 1900,00 2400,00 3900,40 4104.10 4300,00 

11330,000 13.47 0, 13,66 2135,68 6573,09 8664,48 12812,43 0, 0. 3688,70 4125.90 0, 
11330,000 13,75 .28 14,00 1750.00 0, 11354,71 16695,29 1750,00 3700,00 36860,70 4125.90 5450,00 

12316.000 14,79 0, 15.18 2233,84 4460.22 11981.61 11608.16 0, 0, 3859,30 4154,20 0, 
12316,000 15,40 961 16.05 1093,45 6128,44 14862.64 7058,92 1300,00 3500.00 3159.30 a154,20 4800,00 

12809,000 15,23 0. 16,34 640,09 6888,34 13739.90 41,75 0, 0. 3919,10 4072.00 0, 
12809,000 16,20 ,97 17,03 600,67 7656,75 12938,72 74.53 620,00 3500,00 3919,10 *072,00 4120,00 

13624o000 17.35 0, 17,75 671,42 2639,11 17791,13 239,75 0, 0, 3768,40 4139.40 0, 
13624,000 17,71 ,36 18,17 500,00 2885,02 17184.98 0, 500,00 3600,00 3768,40 4139,40 4100,00 

1ea500 18.62 0, 19,11 590,26 6716,35 13637,20 316,46 0, 0, 3885,90 4051.60 0, 

14885,000 19,05 .42 19,57 435,72 6235,81 14335,84 98,35 450,00 3700,00 3885,90 4051.60 4150,00 

76o00l 20.33 0 2Q 90 430,95 27?e45 . 13384.68 4512,87 0, 0. 3966,60 4116.80 0,



SACKWATERS FOR 10. 500 1 

SUMMARY PRINTOUT TA8LE 150 

SECND XLCH ELTRO ELLC ELMIN 0 CWSEL CRIWS EG 10K*8 VCM AREA .Q1K 

908,000 *0, 0, 0. *2.10 26800.00 9,89 0, 10,21 9,02 5,36 1060.95 6923,63 

908,000 *0, 0, 0. *2,10 26800,00 10,89 0, 11.07 4,75 4.16 (000,34 12290,93 

2562,000 1654.00 0, 0. *2.50 26800,00 10.47 0. 10,49 .50 1.25 2$534.33 36028,31 

2562,000 1654,00 0, 0, *2.50 26800.00 11,29 0, 11,31 .57 1.42 20677.67 35651.29 

4151,000 1569,00 0, 0, *2,60 26800.00 10,55 0, 10,57 .57 1.29 2717,40 35455,67 

4151,000 1589,00 0. 0, *2.60 26800,00 11.38 0, 11.41 .70 1.51 17667.97 32074,88 

5895,000 1744,00 0, 0, -2,70 26800,00 10.65 0. 10,67 ,51 1.47 2d319,28 37516,40 

5895,000 1744.00 0, 0, .2,70 26600,00 11.49 0, 11,51 .48 1,50 21425.73 3b707,7.7 

7*38,000 1943,00 0, 0. *2,90 26050,00 10.76 0, 10,78 .66 1.24 23834.62 34524,06 

7838,000 1943.00 0, 0, W2,90 28050,00 11.60 0, 11,63 *74 1.56 2u555.51 32605,29 

9086,n000 1247.00 0, 0, -2.00 28050,00 10,8 0, 10,93 2054 2.57 11687.46 17590,03 

9086,000 1247,00 0. 0. *2.00 28050,00 11,73 0, 11,2 3.64 3.26 140O2,59 14698,86 

9958,000 872.00 0, 0. -1.50 26050.00 11.11 0, 11,48 18.67 6,61 0272.09 6457,59 

9958,000 672,00 0, 0, *1,50 28050,00 12.09 00 12.30 a.83 4,82 6099,19 9038,62 

11330,000 1370,00 0, 0, *1,00 28050,00 13,47 0, 13,66 13,74 4,34 V100,44 7567,06 

11330.000 1370,00 0, 0. *1.00 28050.00 13.75 0. 14,00 19,35 !,37 *036607 6377,38 

12316,000 957.00 0, 0, .,80 28050,00 14.79 0, 15,18 15,99 6.92 4312.53 7014,93 

12316,000 987,00 0, 0, W,80 26050.00 15,40 0, 16,05 19,67 f,01 b588,10 6324,97 

12609,000 473,00 0, 0, .50 20670,00 15.23 0, 16,38 30,89 9.98 4788*33 3719,17 

12809,000 473.00 0, 0. .50 20670.00 16,20 0. 17,03 19,48 6,48 i220,56 4662097 

13624,000 815.00 0, 0. 2.00 20670,00 17.35 0. 17,75 8.80 5,36 4336,73 6967,83 
13624.000 815.00 00 0, 2,0.0 20670,00 17,71 0, 18,17 9,49 5,67 i928.79 6711.36 

14885,000 1259,00 0, 00 3.10 20670,00 18.62 0. 19.11 12.91 6,40 0307.51 5753.82 

1485,000 1259,00 0, 0. 3,10 20670.00 19,05 0, 19,57 12,80 6.52 446,06 5776,67 

15874.000 991.00 0, 0, 3.50 20670,00 20,33 0, 20,90 26.28 6,89 A749,05 4032,24 

15676,000 991,00 0, 0. 3,50 20670,00 20,77 0, 21,57 32o55 7.85 4130o56 3622,96 

16957,000 1080.00 0, 0. 4.10 20670,00 22.74 0, 23,32 19,26 6,49 J*47,25 4709,97 

16957,000 1080,00 0, 0. 4,10 20670.00 23,54 0, 24,11 17,21 6.35 i663,74 4962,59



- SECt4O - -CWSEL OIPKWS EG TOPWID GLOB OC4 ROS PERENC STENCL. STCHL 3ICHk STENCR 

169S7,00 PO7 0. 23.32 433.57 1910,24 1752b.96 1232.81 0. 0, 3928.00 *110640 0.  
-- 16g57000 23.54 *80 24.11 300,00 2067.60 18082.08 520,32 300,00 3850,00 3926.00 4110.40 6150o,0 ,



BACKWATERS FOR 10. 50, 1 

5UMMARY PRINTOUT TABLE 150 

SECNO 0 CUSEL DIFWSP DIFWSX DIFKWS TOPhID XLCH 

9o,0o 26800,00 9,89 0. 0. 0, 1936,90 *0, 
908,000 26800,00 10,89 1,00 0, 1,00 1940,00 *0, 

2S62,000 26800.00 10,47 0, '56 0, 3243,75 1654.00 
2562,000 26800.00 11929 *82 e40 .62 2600.00 1654.00 

4151.000 26800.00 10.55 0. ,08 0, 3409,80 1589,00 
4151,000 26800,00 11,38 .83 .10 ,83 2700,00 1569.00 

5895,000 26600,00 10,65 0, '09 0. 2936.92 1744.00 
589S,000 26800.00 11.49 .84 oil ,84 2500,00 1744.00 

7831,000 28050.00 10,76 0. 11 0, 3861,99 1943,00 
7838,000 28050,00 11.60 .84 .11 ,84 2900,00 1943.00 

9066,000 28050,00 10,68 0. l12 0, 3745.47 1247,00 
9064,noo 2ansooo 11.73 .84 *12 .84 2480,00 1247.00 

995R,000 28050,00 1111 0. .22 0. 1837,06 872.00 
9954,000 28050.00 12.09 ,98 .36 .98 1883.50 872,00 

11330,000 24050.00 13,47 0. 2.36 0. 2135,68 1370,00 
11330.000 28050,00 13,75 '28 1.66 .28 1750,00 1370.00 

12316,000 24050,00 14.79 0. 1,32 0, 2233,84 987.00 
12316,000 28050,00 15,40 .b1 1,65 61 1093,45 987.00 

12809,000 20670,00 15,23 0 *44 0, 640,09 473.00 
12809.000 20670,00 16,20 ,97 ,80 ,97 600,67 473,00 

13624,000 20670,00 17.35 0, 2.12 0. 671,42 815.00 
13624,000 20670,00 17.71 .36 1,51 .36 500.00 815.00 

14885.000 20670,00 18,62 0. 1,27 0. 590,26 1259.00 
14885.000 20670,00 19,05 ,42 1,33 .42 435.72 1259.00 

15474.000 20670,00 20,33 0, 1.71 0. 430.95 991.00 
15876,000 20670,00 20,77 .44 1.72 044 300,00 991.00 

16957,000 20670,00 22,74 0. 2,41 0, 433,57 1080,00 
16957,000 20670.00 23,54 .80 2,77 ,80 300,00 1060,00 

SUHPARY Of ERRORS
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Appendix B: HEC-RAS Output (Run 1) - Hydraulic Analysis of 

Lagunitas Creek under Q100 and WSE=9.89 ft (base 

Condition) - (Run 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

HEC-RAS  Plan: Biris-current-TD   River: RIVER-1   Reach: 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)  

Reach-1 16957   10yr 10140.00 6.79 23.94 24.13 0.000737 3.74 3211.23 416.54 0.18

Reach-1 16957   50yr 18000.00 6.79 26.33 26.69 0.001157 5.23 4239.34 443.74 0.23

Reach-1 16957   100yr 20670.00 6.79 27.04 27.45 0.001264 5.63 4556.76 451.81 0.25

Reach-1 16957   500yr 25890.00 6.79 28.30 28.81 0.001446 6.33 5135.28 466.12 0.27

Reach-1 15876   10yr 10140.00 6.19 23.26 23.40 0.000604 3.35 3854.16 432.26 0.16

Reach-1 15876   50yr 18000.00 6.19 25.19 25.47 0.001069 4.87 4696.71 442.60 0.22

Reach-1 15876   100yr 20670.00 6.19 25.77 26.09 0.001204 5.31 4953.86 445.70 0.24

Reach-1 15876   500yr 25890.00 6.19 26.80 27.22 0.001452 6.08 5414.77 451.22 0.26

Reach-1 14885   10yr 10140.00 5.79 22.99 23.07 0.000191 2.67 5350.68 637.79 0.12

Reach-1 14885   50yr 18000.00 5.79 24.67 24.85 0.000373 4.02 6439.30 654.08 0.18

Reach-1 14885   100yr 20670.00 5.79 25.18 25.39 0.000431 4.41 6771.50 658.98 0.19

Reach-1 14885   500yr 25890.00 5.79 26.07 26.35 0.000540 5.11 7363.33 668.20 0.21

Reach-1 13624   10yr 10140.00 4.69 22.81 22.86 0.000132 1.93 6255.65 702.45 0.10

Reach-1 13624   50yr 18000.00 4.69 24.33 24.44 0.000261 2.94 7332.73 719.70 0.14

Reach-1 13624   100yr 20670.00 4.69 24.78 24.92 0.000302 3.24 7659.10 725.62 0.15

Reach-1 13624   500yr 25890.00 4.69 25.57 25.76 0.000383 3.79 8234.55 735.93 0.18

Reach-1 12809   10yr 10140.00 3.19 22.67 22.73 0.000185 2.52 6010.01 727.20 0.12

Reach-1 12809   50yr 18000.00 3.19 24.04 24.18 0.000376 3.83 7030.46 760.78 0.17

Reach-1 12809   100yr 20670.00 3.19 24.45 24.62 0.000440 4.21 7339.76 770.67 0.19

Reach-1 12809   500yr 25890.00 3.19 25.14 25.37 0.000566 4.91 7879.97 787.64 0.22

Reach-1 12428   10yr 10140.00 1.99 22.61 22.68 0.000112 2.51 6400.20 1004.14 0.12

Reach-1 12428   50yr 18000.00 1.99 23.94 24.08 0.000211 3.66 7750.68 1033.90 0.17

Reach-1 12428   100yr 20670.00 1.99 24.33 24.49 0.000243 4.00 8157.74 1051.58 0.18

Reach-1 12428   500yr 25890.00 1.99 25.00 25.21 0.000305 4.61 8870.00 1081.81 0.20

Reach-1 12388   10yr 10140.00 2.38 22.64 10.39 22.66 0.000056 1.21 8402.00 1114.27 0.08

Reach-1 12388   50yr 18000.00 2.38 24.00 13.87 24.05 0.000109 1.81 9965.69 1193.84 0.11

Reach-1 12388   100yr 20670.00 2.38 24.40 14.24 24.46 0.000126 1.98 10447.45 1217.31 0.12

Reach-1 12388   500yr 25890.00 2.38 25.08 14.93 25.16 0.000156 2.29 11293.50 1239.73 0.13

Reach-1 12372.5 Culvert

Reach-1 12357   10yr 10140.00 1.69 16.11 16.29 0.000406 4.33 6006.01 2156.29 0.20

Reach-1 12357   50yr 18000.00 1.69 17.41 17.63 0.000553 5.32 8870.84 2262.84 0.24

1



HEC-RAS  Plan: Biris-current-TD   River: RIVER-1   Reach: Reach-1 (Continued)

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)  

Reach-1 12357   100yr 20670.00 1.69 17.73 17.97 0.000603 5.63 9605.76 2292.61 0.25

Reach-1 12357   500yr 25890.00 1.69 18.39 18.65 0.000655 6.02 11167.00 2402.21 0.26

Reach-1 12316   10yr 13960.00 1.89 15.89 16.23 0.001495 5.88 4969.69 1957.59 0.39

Reach-1 12316   50yr 23800.00 1.89 17.18 17.56 0.001556 6.67 7657.24 2150.74 0.41

Reach-1 12316   100yr 26800.00 1.89 17.50 17.90 0.001610 6.95 8359.93 2238.17 0.42

Reach-1 12316   500yr 33310.00 1.89 18.15 18.57 0.001722 7.46 9852.11 2362.36 0.44

Reach-1 11330   10yr 13960.00 1.69 14.89 14.99 0.000960 3.38 6532.33 1872.47 0.29

Reach-1 11330   50yr 23800.00 1.69 15.85 16.02 0.001439 4.25 8446.61 2129.65 0.36

Reach-1 11330   100yr 26800.00 1.69 16.13 16.32 0.001460 4.46 9050.90 2135.36 0.36

Reach-1 11330   500yr 33310.00 1.69 16.70 16.93 0.001494 4.86 10273.94 2143.20 0.38

Reach-1 9958    10yr 13960.00 1.19 11.86 11.86 12.61 0.003633 8.68 2867.26 1672.11 0.60

Reach-1 9958    50yr 23800.00 1.19 13.65 13.96 0.001603 6.06 6009.15 1826.24 0.41

Reach-1 9958    100yr 26800.00 1.19 13.92 14.24 0.001625 6.16 6491.72 1846.04 0.41

Reach-1 9958    500yr 33310.00 1.19 14.52 14.87 0.001555 6.29 7618.57 1879.61 0.41

Reach-1 9086    10yr 13960.00 0.69 11.55 11.60 0.000330 2.81 10326.57 3512.51 0.18

Reach-1 9086    50yr 23800.00 0.69 13.46 13.50 0.000215 2.37 17264.61 3736.60 0.15

Reach-1 9086    100yr 26800.00 0.69 13.71 13.75 0.000231 2.45 18199.20 3754.72 0.16

Reach-1 9086    500yr 33310.00 0.69 14.32 14.37 0.000240 2.63 20493.92 3759.82 0.16

Reach-1 7838    10yr 13960.00 -0.21 11.43 11.44 0.000059 1.17 16143.87 3784.67 0.08

Reach-1 7838    50yr 23800.00 -0.21 13.36 13.38 0.000051 1.09 23534.08 3859.60 0.07

Reach-1 7838    100yr 26800.00 -0.21 13.60 13.62 0.000057 1.16 24456.93 3865.57 0.08

Reach-1 7838    500yr 33310.00 -0.21 14.20 14.22 0.000065 1.30 26777.11 3880.76 0.08

Reach-1 5895    10yr 14700.00 -0.01 11.34 11.35 0.000041 1.18 16472.58 2910.04 0.07

Reach-1 5895    50yr 25000.00 -0.01 13.26 13.28 0.000046 1.40 22105.90 2936.50 0.07

Reach-1 5895    100yr 28050.00 -0.01 13.49 13.51 0.000053 1.52 22767.21 2937.82 0.08

Reach-1 5895    500yr 34840.00 -0.01 14.06 14.10 0.000065 1.74 24460.96 2941.21 0.09

Reach-1 4151    10yr 14700.00 0.09 11.26 11.27 0.000052 1.07 16068.64 3321.16 0.07

Reach-1 4151    50yr 25000.00 0.09 13.18 13.20 0.000053 1.23 22498.16 3405.94 0.08

Reach-1 4151    100yr 28050.00 0.09 13.39 13.41 0.000060 1.33 23224.94 3412.51 0.08

Reach-1 4151    500yr 34840.00 0.09 13.95 13.98 0.000072 1.52 25124.32 3419.43 0.09

Reach-1 2562    10yr 14700.00 0.19 11.18 11.20 0.000042 0.98 17212.27 3180.18 0.07

2



HEC-RAS  Plan: Biris-current-TD   River: RIVER-1   Reach: Reach-1 (Continued)

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)  

Reach-1 2562    50yr 25000.00 0.19 13.10 13.12 0.000046 1.20 23360.16 3243.20 0.07

Reach-1 2562    100yr 28050.00 0.19 13.30 13.32 0.000052 1.30 24015.38 3245.28 0.08

Reach-1 2562    500yr 34840.00 0.19 13.84 13.87 0.000064 1.50 25759.78 3250.59 0.09

Reach-1 908     10yr 14700.00 0.59 10.50 5.85 10.92 0.001242 5.38 3343.35 1191.61 0.36

Reach-1 908     50yr 25000.00 0.59 12.57 8.13 12.86 0.000828 5.13 7035.50 1936.79 0.31

Reach-1 908     100yr 28050.00 0.59 12.68 8.91 13.03 0.000961 5.57 7260.96 1937.73 0.33

Reach-1 908     500yr 34840.00 0.59 13.10 13.51 0.001123 6.18 8066.20 1941.07 0.36

Reach-1 0       10yr 14700.00 0.69 5.88 5.88 8.04 0.011057 11.77 1248.65 290.79 1.00

Reach-1 0       50yr 25000.00 0.69 8.00 8.00 10.62 0.009203 13.04 1956.80 413.95 0.96

Reach-1 0       100yr 28050.00 0.69 9.89 8.99 11.24 0.004118 9.81 3762.24 1999.93 0.66

Reach-1 0       500yr 34840.00 0.69 10.64 10.64 11.74 0.003382 9.43 5513.35 2519.79 0.61

3
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Appendix C:  HEC-RAS Output (Run 2) - Hydraulic Analysis of 

Lagunitas Creek under Q100 and WSE=11.06 ft (Base 

Condition + SLR -Year-2050) - (Run 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

HEC-RAS  Plan: Biris 14 tidal   River: RIVER-1   Reach: 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)  

Reach-1 16957   10yr 10140.00 6.79 21.98 22.30 0.001401 4.64 2420.61 376.87 0.24

Reach-1 16957   50yr 18000.00 6.79 24.96 25.45 0.001701 5.97 3644.40 428.21 0.28

Reach-1 16957   100yr 20670.00 6.79 25.79 26.33 0.001769 6.32 4001.96 437.61 0.29

Reach-1 16957   500yr 25890.00 6.79 27.24 27.87 0.001883 6.93 4647.88 454.10 0.30

Reach-1 15876   10yr 10140.00 6.19 20.26 20.57 0.001849 4.93 2580.28 414.94 0.27

Reach-1 15876   50yr 18000.00 6.19 22.95 23.40 0.002111 6.15 3718.35 430.57 0.30

Reach-1 15876   100yr 20670.00 6.19 23.70 24.20 0.002186 6.50 4042.62 434.59 0.31

Reach-1 15876   500yr 25890.00 6.19 25.01 25.60 0.002324 7.13 4617.57 441.64 0.33

Reach-1 14885   10yr 10140.00 5.79 19.31 19.51 0.000658 4.08 3225.12 486.85 0.22

Reach-1 14885   50yr 18000.00 5.79 21.72 22.07 0.000893 5.44 4554.32 610.81 0.26

Reach-1 14885   100yr 20670.00 5.79 22.41 22.80 0.000948 5.80 4984.47 632.21 0.27

Reach-1 14885   500yr 25890.00 5.79 23.63 24.09 0.001031 6.39 5763.57 644.02 0.29

Reach-1 13624   10yr 10140.00 4.69 18.43 18.60 0.000787 3.45 3308.34 607.65 0.22

Reach-1 13624   50yr 18000.00 4.69 20.63 20.91 0.000922 4.45 4746.52 680.32 0.25

Reach-1 13624   100yr 20670.00 4.69 21.28 21.58 0.000941 4.70 5191.17 686.91 0.26

Reach-1 13624   500yr 25890.00 4.69 22.44 22.80 0.000972 5.13 5996.80 698.70 0.27

Reach-1 12809   10yr 10140.00 3.19 16.68 17.35 0.003196 7.15 2002.96 623.90 0.45

Reach-1 12809   50yr 18000.00 3.19 18.96 19.63 0.002666 7.75 3462.75 655.18 0.43

Reach-1 12809   100yr 20670.00 3.19 19.66 20.33 0.002522 7.88 3920.01 666.03 0.42

Reach-1 12809   500yr 25890.00 3.19 20.87 21.56 0.002348 8.17 4737.76 685.00 0.42

Reach-1 12428   10yr 10140.00 1.99 15.93 16.61 0.001315 6.91 1734.78 400.27 0.39

Reach-1 12428   50yr 18000.00 1.99 16.78 15.22 18.37 0.003035 10.78 2120.64 501.47 0.59

Reach-1 12428   100yr 20670.00 1.99 16.90 15.93 18.90 0.003808 12.12 2181.54 506.98 0.66

Reach-1 12428   500yr 25890.00 1.99 17.45 17.45 19.96 0.004777 13.79 2465.67 530.07 0.75

Reach-1 12388   10yr 10140.00 2.38 16.23 10.36 16.42 0.000819 3.53 2871.64 568.18 0.28

Reach-1 12388   50yr 18000.00 2.38 17.55 13.88 17.93 0.001335 4.90 3672.25 640.98 0.36

Reach-1 12388   100yr 20670.00 2.38 17.90 14.24 18.33 0.001503 5.31 3895.74 660.20 0.38

Reach-1 12388   500yr 25890.00 2.38 18.59 14.93 19.14 0.001715 5.93 4365.03 690.84 0.42

Reach-1 12372.5 Bridge

Reach-1 12357   10yr 10140.00 1.69 16.11 16.30 0.000405 4.33 6008.70 2156.39 0.20

Reach-1 12357   50yr 18000.00 1.69 17.41 17.63 0.000552 5.32 8875.41 2263.01 0.24
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HEC-RAS  Plan: Biris 14 tidal   River: RIVER-1   Reach: Reach-1 (Continued)

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)  

Reach-1 12357   100yr 20670.00 1.69 17.73 17.97 0.000602 5.62 9611.70 2293.04 0.25

Reach-1 12357   500yr 25890.00 1.69 18.39 18.65 0.000655 6.03 11165.87 2402.14 0.26

Reach-1 12316   10yr 13960.00 1.89 15.89 16.23 0.001493 5.88 4972.89 1957.89 0.39

Reach-1 12316   50yr 23800.00 1.89 17.18 17.56 0.001553 6.67 7662.59 2150.92 0.41

Reach-1 12316   100yr 26800.00 1.89 17.50 17.90 0.001608 6.95 8366.74 2238.80 0.42

Reach-1 12316   500yr 33310.00 1.89 18.15 18.57 0.001723 7.46 9850.49 2362.31 0.44

Reach-1 11330   10yr 13960.00 1.69 14.89 15.00 0.000957 3.38 6541.27 1873.09 0.29

Reach-1 11330   50yr 23800.00 1.69 15.85 16.03 0.001429 4.24 8466.10 2130.15 0.36

Reach-1 11330   100yr 26800.00 1.69 16.14 16.33 0.001448 4.45 9075.34 2135.52 0.36

Reach-1 11330   500yr 33310.00 1.69 16.70 16.93 0.001496 4.86 10269.39 2143.18 0.38

Reach-1 9958    10yr 13960.00 1.19 11.86 11.86 12.61 0.003614 8.65 2874.59 1673.12 0.60

Reach-1 9958    50yr 23800.00 1.19 13.56 13.89 0.001743 6.29 5835.81 1819.07 0.42

Reach-1 9958    100yr 26800.00 1.19 13.78 14.14 0.001824 6.49 6238.47 1835.68 0.43

Reach-1 9958    500yr 33310.00 1.19 14.43 14.80 0.001657 6.45 7452.64 1869.91 0.42

Reach-1 9086    10yr 13960.00 0.69 11.45 11.50 0.000363 2.93 9979.72 3501.59 0.19

Reach-1 9086    50yr 23800.00 0.69 13.35 13.39 0.000232 2.47 16846.74 3727.82 0.16

Reach-1 9086    100yr 26800.00 0.69 13.55 13.59 0.000258 2.59 17581.32 3743.24 0.16

Reach-1 9086    500yr 33310.00 0.69 14.22 14.27 0.000256 2.69 20097.26 3758.94 0.17

Reach-1 7838    10yr 13960.00 -0.21 11.33 11.34 0.000062 1.34 15740.98 3752.02 0.08

Reach-1 7838    50yr 23800.00 -0.21 13.24 13.26 0.000054 1.12 23075.74 3855.95 0.07

Reach-1 7838    100yr 26800.00 -0.21 13.43 13.45 0.000063 1.21 23777.06 3861.53 0.08

Reach-1 7838    500yr 33310.00 -0.21 14.09 14.11 0.000069 1.32 26339.04 3876.48 0.09

Reach-1 5895    10yr 14700.00 -0.01 11.23 11.24 0.000043 1.21 16147.38 2906.84 0.07

Reach-1 5895    50yr 25000.00 -0.01 13.14 13.16 0.000049 1.43 21739.95 2935.76 0.08

Reach-1 5895    100yr 28050.00 -0.01 13.30 13.33 0.000058 1.56 22221.86 2936.73 0.08

Reach-1 5895    500yr 34840.00 -0.01 13.94 13.98 0.000068 1.77 24108.73 2940.51 0.09

Reach-1 4151    10yr 14700.00 0.09 11.14 11.15 0.000056 1.10 15678.07 3317.42 0.08

Reach-1 4151    50yr 25000.00 0.09 13.05 13.07 0.000056 1.26 22058.46 3380.01 0.08

Reach-1 4151    100yr 28050.00 0.09 13.19 13.22 0.000066 1.38 22561.32 3408.78 0.09

Reach-1 4151    500yr 34840.00 0.09 13.82 13.85 0.000076 1.55 24693.02 3418.41 0.09

Reach-1 2562    10yr 14700.00 0.19 11.06 11.07 0.000046 1.01 16819.97 3178.03 0.07
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HEC-RAS  Plan: Biris 14 tidal   River: RIVER-1   Reach: Reach-1 (Continued)

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)  

Reach-1 2562    50yr 25000.00 0.19 12.97 12.98 0.000048 1.22 22924.61 3241.81 0.07

Reach-1 2562    100yr 28050.00 0.19 13.10 13.12 0.000057 1.34 23356.83 3243.19 0.08

Reach-1 2562    500yr 34840.00 0.19 13.71 13.74 0.000068 1.52 25329.96 3249.46 0.09

Reach-1 908     10yr 14700.00 0.59 10.31 10.77 0.001412 5.64 3115.15 1121.40 0.38

Reach-1 908     50yr 25000.00 0.59 12.37 12.71 0.000955 5.43 6646.72 1935.18 0.33

Reach-1 908     100yr 28050.00 0.59 12.35 12.78 0.001217 6.13 6613.42 1935.04 0.37

Reach-1 908     500yr 34840.00 0.59 12.87 13.35 0.001303 6.56 7630.70 1939.26 0.39

Reach-1 0       10yr 14700.00 0.69 7.04 5.88 8.35 0.005368 9.20 1601.23 333.25 0.72

Reach-1 0       50yr 25000.00 0.69 9.16 8.00 10.78 0.004970 10.41 2691.65 1052.91 0.72

Reach-1 0       100yr 28050.00 0.69 11.06 9.00 11.55 0.001500 6.52 6581.47 2529.60 0.41

Reach-1 0       500yr 34840.00 0.69 11.63 10.63 12.11 0.001440 6.69 8027.10 2542.39 0.40
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Appendix D: HEC-RAS Output (Run 3) - Hydraulic Analysis of  

Lagunitas Creek under Q100 and WSE=14.47 ft (Base 

Condition + SLR – Year 2100) -  (Run 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

HEC-RAS  Plan: Biris-55-tidal   River: RIVER-1   Reach: 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)  

Reach-1 16957   10yr 10140.00 6.79 23.94 24.13 0.000737 3.74 3211.23 416.54 0.18

Reach-1 16957   50yr 18000.00 6.79 26.33 26.69 0.001157 5.23 4239.34 443.74 0.23

Reach-1 16957   100yr 20670.00 6.79 27.04 27.45 0.001264 5.63 4556.76 451.81 0.25

Reach-1 16957   500yr 25890.00 6.79 28.30 28.81 0.001446 6.33 5135.28 466.12 0.27

Reach-1 15876   10yr 10140.00 6.19 23.26 23.40 0.000604 3.35 3854.16 432.26 0.16

Reach-1 15876   50yr 18000.00 6.19 25.19 25.47 0.001069 4.87 4696.71 442.60 0.22

Reach-1 15876   100yr 20670.00 6.19 25.77 26.09 0.001204 5.31 4953.86 445.70 0.24

Reach-1 15876   500yr 25890.00 6.19 26.80 27.22 0.001452 6.08 5414.77 451.22 0.26

Reach-1 14885   10yr 10140.00 5.79 22.99 23.07 0.000191 2.67 5350.68 637.79 0.12

Reach-1 14885   50yr 18000.00 5.79 24.67 24.85 0.000373 4.02 6439.30 654.08 0.18

Reach-1 14885   100yr 20670.00 5.79 25.18 25.39 0.000431 4.41 6771.50 658.98 0.19

Reach-1 14885   500yr 25890.00 5.79 26.07 26.35 0.000540 5.11 7363.33 668.20 0.21

Reach-1 13624   10yr 10140.00 4.69 22.81 22.86 0.000132 1.93 6255.64 702.45 0.10

Reach-1 13624   50yr 18000.00 4.69 24.33 24.44 0.000261 2.94 7332.73 719.70 0.14

Reach-1 13624   100yr 20670.00 4.69 24.78 24.92 0.000302 3.24 7659.10 725.62 0.15

Reach-1 13624   500yr 25890.00 4.69 25.57 25.76 0.000383 3.79 8234.55 735.93 0.18

Reach-1 12809   10yr 10140.00 3.19 22.67 22.73 0.000185 2.52 6010.01 727.20 0.12

Reach-1 12809   50yr 18000.00 3.19 24.04 24.18 0.000376 3.83 7030.46 760.78 0.17

Reach-1 12809   100yr 20670.00 3.19 24.45 24.62 0.000440 4.21 7339.76 770.67 0.19

Reach-1 12809   500yr 25890.00 3.19 25.14 25.37 0.000566 4.91 7879.97 787.64 0.22

Reach-1 12428   10yr 10140.00 1.99 22.61 22.68 0.000112 2.51 6400.20 1004.14 0.12

Reach-1 12428   50yr 18000.00 1.99 23.94 24.08 0.000211 3.66 7750.68 1033.90 0.17

Reach-1 12428   100yr 20670.00 1.99 24.33 24.49 0.000243 4.00 8157.74 1051.58 0.18

Reach-1 12428   500yr 25890.00 1.99 25.00 25.21 0.000305 4.61 8870.00 1081.81 0.20

Reach-1 12388   10yr 10140.00 2.38 22.64 10.35 22.66 0.000056 1.21 8402.00 1114.27 0.08

Reach-1 12388   50yr 18000.00 2.38 24.00 13.88 24.05 0.000109 1.81 9965.69 1193.84 0.11

Reach-1 12388   100yr 20670.00 2.38 24.40 14.24 24.46 0.000126 1.98 10447.45 1217.31 0.12

Reach-1 12388   500yr 25890.00 2.38 25.08 14.93 25.16 0.000156 2.29 11293.50 1239.73 0.13

Reach-1 12372.5 Culvert

Reach-1 12357   10yr 10140.00 1.69 16.10 16.28 0.000409 4.35 5977.83 2155.21 0.20

Reach-1 12357   50yr 18000.00 1.69 17.40 17.63 0.000554 5.32 8864.81 2262.62 0.24
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HEC-RAS  Plan: Biris-55-tidal   River: RIVER-1   Reach: Reach-1 (Continued)

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)  

Reach-1 12357   100yr 20670.00 1.69 17.78 18.01 0.000585 5.56 9724.14 2301.11 0.25

Reach-1 12357   500yr 25890.00 1.69 18.47 18.71 0.000628 5.92 11356.00 2415.14 0.26

Reach-1 12316   10yr 13960.00 1.89 15.87 16.22 0.001518 5.92 4936.05 1954.43 0.39

Reach-1 12316   50yr 23800.00 1.89 17.18 17.56 0.001560 6.68 7650.18 2150.51 0.41

Reach-1 12316   100yr 26800.00 1.89 17.56 17.94 0.001553 6.86 8495.60 2250.53 0.41

Reach-1 12316   500yr 33310.00 1.89 18.26 18.64 0.001618 7.18 10112.47 2369.39 0.42

Reach-1 11330   10yr 13960.00 1.69 14.83 14.94 0.001001 3.45 6435.54 1865.77 0.30

Reach-1 11330   50yr 23800.00 1.69 15.84 16.01 0.001450 4.26 8426.74 2129.15 0.36

Reach-1 11330   100yr 26800.00 1.69 16.33 16.51 0.001256 4.25 9481.53 2138.13 0.34

Reach-1 11330   500yr 33310.00 1.69 17.00 17.21 0.001223 4.56 10926.27 2147.38 0.34

Reach-1 9958    10yr 13960.00 1.19 11.97 12.61 0.003202 8.15 3058.02 1684.78 0.57

Reach-1 9958    50yr 23800.00 1.19 13.85 14.12 0.001356 5.61 6366.69 1840.93 0.37

Reach-1 9958    100yr 26800.00 1.19 15.15 15.31 0.000663 4.29 8830.08 1960.03 0.27

Reach-1 9958    500yr 33310.00 1.19 15.83 16.02 0.000672 4.51 10186.48 2015.54 0.27

Reach-1 9086    10yr 13960.00 0.69 11.90 11.93 0.000239 2.44 11542.93 3550.53 0.16

Reach-1 9086    50yr 23800.00 0.69 13.69 13.72 0.000185 2.19 18104.37 3754.19 0.14

Reach-1 9086    100yr 26800.00 0.69 15.07 15.10 0.000102 1.82 23341.12 3821.64 0.11

Reach-1 9086    500yr 33310.00 0.69 15.76 15.79 0.000111 1.98 25952.65 3826.57 0.11

Reach-1 7838    10yr 13960.00 -0.21 11.81 11.82 0.000045 0.98 17564.03 3811.81 0.07

Reach-1 7838    50yr 23800.00 -0.21 13.60 13.61 0.000045 1.03 24446.92 3865.53 0.07

Reach-1 7838    100yr 26800.00 -0.21 15.02 15.03 0.000029 0.93 29971.92 3911.36 0.06

Reach-1 7838    500yr 33310.00 -0.21 15.70 15.71 0.000034 1.06 32623.95 3934.49 0.06

Reach-1 5895    10yr 14700.00 -0.01 11.73 11.74 0.000033 1.08 17615.50 2918.45 0.06

Reach-1 5895    50yr 25000.00 -0.01 13.51 13.53 0.000042 1.35 22830.48 2937.95 0.07

Reach-1 5895    100yr 28050.00 -0.01 14.96 14.97 0.000031 1.26 27100.91 2985.89 0.06

Reach-1 5895    500yr 34840.00 -0.01 15.62 15.64 0.000038 1.44 29079.10 2988.34 0.07

Reach-1 4151    10yr 14700.00 0.09 11.67 11.68 0.000041 0.97 17429.14 3332.48 0.07

Reach-1 4151    50yr 25000.00 0.09 13.43 13.45 0.000047 1.18 23371.29 3413.20 0.07

Reach-1 4151    100yr 28050.00 0.09 14.90 14.92 0.000031 1.08 28404.64 3427.17 0.06

Reach-1 4151    500yr 34840.00 0.09 15.55 15.58 0.000038 1.23 30636.91 3429.71 0.07

Reach-1 2562    10yr 14700.00 0.19 11.61 11.62 0.000033 0.90 18565.61 3187.58 0.06
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HEC-RAS  Plan: Biris-55-tidal   River: RIVER-1   Reach: Reach-1 (Continued)

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)  

Reach-1 2562    50yr 25000.00 0.19 13.36 13.38 0.000040 1.15 24218.68 3245.93 0.07

Reach-1 2562    100yr 28050.00 0.19 14.86 14.87 0.000028 1.06 29073.34 3256.30 0.06

Reach-1 2562    500yr 34840.00 0.19 15.50 15.52 0.000034 1.22 31161.46 3259.89 0.06

Reach-1 908     10yr 14700.00 0.59 11.11 11.41 0.000852 4.67 4237.67 1748.86 0.30

Reach-1 908     50yr 25000.00 0.59 12.93 13.17 0.000646 4.64 7738.20 1939.71 0.27

Reach-1 908     100yr 28050.00 0.59 14.61 14.74 0.000301 3.50 11018.85 1965.93 0.19

Reach-1 908     500yr 34840.00 0.59 15.21 15.36 0.000346 3.87 12201.03 2031.05 0.21

Reach-1 0       10yr 14700.00 0.69 10.45 5.88 10.68 0.000714 4.26 5042.81 2511.28 0.28

Reach-1 0       50yr 25000.00 0.69 12.57 8.00 12.70 0.000368 3.63 10422.46 2554.14 0.21

Reach-1 0       100yr 28050.00 0.69 14.47 8.99 14.53 0.000151 2.62 15297.90 2577.90 0.14

Reach-1 0       500yr 34840.00 0.69 15.04 10.64 15.12 0.000175 2.92 16769.34 2585.03 0.15
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