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SECTION 1 INTRODUCTION/PROJECT DESCRIPTION 

Camp Hess Kramer sits on approximately 187 acres within Little Sycamore Canyon in Malibu, 
northwesterly of the intersection of Pacific Coast Highway (PCH) and Yerba Buena Road, on the 
southerly boundary of Ventura County. See Figure A.  The purpose of this study is to compare the post-
Woolsey Pre-Development Condition water surface elevations to the post-Woolsey Fire Post- 
Development Condition water surface elevations during a 100-year storm event from the Pacific Ocean 
within the Camp Hess Kramer property, and upstream of the Camp Hess Kramer property.  Results will 
be presented using NAD83 horizontal datum and NAVD88 vertical datum.  The purpose of this initial 
submittal is to gain approval of the means and methods of the hydrologic and hydraulic analysis in order 
to properly design proposed Camp Hess Kramer improvement.  The proposed project description is as 
follows: 

“Wilshire Boulevard Temple Camp (WBT), a California not-for-profit corporation, is requesting a 
Major Mod to LU10-0069 to rebuild Camp Hess Kramer (Lower and Middle Camps) and 
Gindling Hilltop Camp (Upper Camp) which were near-completely destroyed by the Woolsey 
Fire and subsequent heavy rains between December 2018 and March 2019. Prior to the Fire, 
Camp had been operating on this site since 1952 and its pre-fire uses and structures are 
described in a Ventura County-approved CUP (County ref: LU10-0069). The proposed 
rebuilding effort includes restoration of damaged buildings and construction of new buildings to 
replace functions of destroyed structures, restoration of outdoor activity areas, landscaping, fuel 
modification, and restoration of the Little Sycamore Creek corridor. The project will also repair, 
replace, and or construct necessary infrastructure including access roads, parking, vehicle and 
pedestrian bridges and walkways, water and wastewater infrastructure, electrical and 
communication lines, stormwater and drainage facilities and lighting. Please refer to 
accompanying project description for more details.” 
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Figure A - Location Map 
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Figure B - Vicinity Map 
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Figure C – Vicinity Photo 

 
The data used for physical definition of the hydraulic input in this report is based on field review with 
photo documentation and field measurements, augmented with Lidar topographic information and 
detailed survey of bridges and culverts.  The extent of the analyses runs from the Pacific Ocean to the 
several hundred feet upstream of the northerly project property line. 

Hydraulic analysis is being calculated using HEC-RAS v5.0.7.  Manning roughness factors have been 
estimated based on the field review and review of the Ventura County Hydrology Manual.  Modifications 
to the previously submitted model include better detail of location and elevations of bridges from 
surveyed cross sections, modification of cross sections near bridges to meet modeling standards and 
extending the model downstream to the Pacific Ocean using publicly available topo-bathymetry from pre-
Woolsey Fire time period. 

Detailed cross section locations, bridge geometry, and summary analysis tables are found in Appendix B. 
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Photo 1 - PCH Bridge Post-Woolsey Fire 

Downstream side 
Photo 2 - PCH Bridge Post-Woolsey Fire 

Upstream Side 

1.1.1 Structures 

PCH Bridge 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 3  - Bridge 2-V pre-Woolsey Fire 
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Photo 4 - Bridge 2-V Post-Woolsey Fire 

Bridge Brace 
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Photo 5 - Bridge 4-V Post-Woolsey Fire 

 

 

Photo 6 - Bridge 4-V Pre-Woolsey Fire 
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Photo 7 - Bridge 6-V Post-Woolsey Fire 

 

Photo 8 - Bridge 6-V Pre-Woolsey Fire 
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Photo 9 - Bridge 6-V Pre-Woolsey Fire 
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Photo 11 – Arizona Crossing 10-A-V - Post-
Woolsey Fire 

 

 

Photo 10 - Bridge 8-V Pre-Woolsey Fire 
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SECTION 2 MITIGATION CRITERIA 

This project will be reviewed by the Ventura County Watershed Protection Agency and the Ventura 
County Fire Department.  Stantec approached Sergio Vargas, Ventura County Watershed Protection 
Agency to verify what methods and conditions would likely be acceptable for this project site as it was 
redeveloped.   The list below summarizes the points made in the 5/21/2020 email.  A subsequent 
hydraulics and hydrology report identified later modifications to these initial conditions. 
 

• A geomorphic analysis will be helpful in preparing a creek restoration design. 
Comment:  ESA was engaged to evaluate the creek geomorphically and to propose channel 
grading plans that would improve the stability of the channel through the project site. 

• A pre-project based on the pre-fire condition and post-project hydraulic analysis providing results 
of water surface elevations, flow velocities, and floodplain mapping will be required. 
Comment:  Based on County comments on an initial submittal, the pre-fire condition will not be 
used for comparison.  

• The pre- and post-project hydraulic analysis results shall be compared to show no adverse 
hydrologic, hydraulic (H&H), and sediment transport / erosion impacts to the Little Sycamore 
Canyon Creek. 
Comment:  Work of the Stantec/ESA team on this is included in this report. 

• The District requires that a H&H and sedimentation analysis be conducted to show that the 
project will not negatively impact the characteristics of the creek. 
Comment:  See the ESA report included in the appendices. 

• FEMA requires consideration of bulking factors on sediment prone watersheds or burned 
watersheds, the District encourages sound engineering analysis based on which infrastructures 
are built to withstand potential damaging forces either from clear water floods or mudflows. The 
report should review fire history of the watershed, evaluate the risk of mudflows, and justify 
whether bulking factors should or should not be used for project design. 

• The Pre-Woolsey Fire H&H and topographic conditions shall be regarded as pre-development 
conditions. 
Comment:  Ventura County Fire Department indicated that for the purposes of determining a 
change in peak flow rates (hydrology) in Little Sycamore Creek due to the proposed 
development, the Pre-Woolsey Fire Condition should be compared to the Post-Woolsey Fire 
Post-Project Condition.  An analysis of the 1-yr, 2-yr, 5-yr, 10-yr, 25-yr, 50-yr, and 100-yr 
analysis (Pre- and Post-Project channel flows) would be required. 
 
For the hydraulic water surface elevations, Ventura County Watershed Protection Agency 
determined that comparing the Pre-Woolsey Fire hydraulic analysis to the Post-Woolsey Fire 
hydraulic analysis, particularly in relation to off-site conditions that had been modified by the 
flooding conditions over which the project applicant has no control, is not consistent nor 
appropriate.   
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• In general, changing water surface elevations will result in changes in flow characteristics of the 
creek flow which may alter sediment delivery to downstream. Stantec should be mindful of the 
project impact to sediment delivery, particularly when the project is close to the beach. 
Comment:  ESA has prepared document that assess general sediment carrying capacity 
throughout the project reach. 

• 1-D and 2-D hydraulic analysis will be acceptable. 
Comment:  A 1-D analysis has been used. 

• Use the standard report format accepted by Ventura County. 

 

SECTION 3 PEAK RUNOFF ANALYSIS 

Detailed hydrologic analysis and exhibits are found in Appendix A of this report. 

3.1  EXISTING CONDITION PEAK RUNOFF 

It was originally assumed that the VCRAT hydrologic analysis contained in the December 2017 would be 
sufficiently detailed for this analysis.  However, review of the data and comparison to other similar 
watersheds indicated that the VCRAT analysis was significantly overpredicting the runoff for this 
watershed.  

3.1.1 Watershed Response Evaluation 

Stream gauging for a number of similarly sized and shaped coastal watersheds were compared on a unit 
flow rate basis using the 1% exceedance probability peak flow rate from HEC SSP v2.2 Frequency 
Analysis based on Bulletin 17C.  See Appendix A for detailed calculations.  Table 1 presents a summary 
of the results.   

Based on the analysis and after consultation with Mark Bandurraga1, we prepared a new hydrologic 
analysis using the U.S. Army Corps of Engineers Hydraulic Engineering Center Hydrologic Modeling 
System (HEC-HMS v4.6.1), based on the Ventura County Watershed Protection District (VCWPD) 
Design Hydrology Manual (2017) recommendations for Undeveloped Watersheds.  Analysis parameters 
and assumptions are described in Table 2. 

 
1 Email communication dated 9/22/2020, copy attached. 
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Table 1 - Unit Peak Flow Rate Comparison 

Watershed
Watershed 
Area, sm

Years of 
Record

Bul 17C 
Q100, cfs

Unit Q, 
cfs/sq

Adjusted to 
Q100 at 
Mouth of 
Little 
Sycamore

NOAA 100-
yr 24 hr 
Rainfall at 
Approx 
Centroid of 
Watershed

Carpinteria 13.1 78 10,692       816          4,687            8.2
Little Sycamore 1.4 13 821            586          2,303            11.4
San Jose 5.5 55 4,497         818          4,051            9.3
Topanga 18 49 14,486       805          4,878            11.6
Note: Little Sycamore 100-yr rainfall at centroid of whole watershed = 9.27  

3.1.2 Modeling Parameters  

Table 2 - Hydrologic Analysis Parameters 

Item Description Source 

HSG (soil type) Mostly Type D VCWPD DHM, Appendix E-10 matching NRCS Soil 
Mapping  

Hypothetical Storm Type SCS Type I VCWPD DHM, page 5-1 

Subbasin Rainfall Loss  Rainfall Loss per NRCS 
Curve Numbers 
 
Initial Abstraction = 0.2 
 
 
 

VCWPD DHM, Table 14a, page A-57 

 

 

 
 

Subbasin Transformation Ellsworth S-Graph VCWPD DHM, Appendix C-3 

24-hour Rainfall Depths Extracted from NOAA Atlas 
No. 14 

One rainfall depth per event 
taken from approximate 
centroid of entire watershed 
and applied to all 
subwatersheds 

Precipitation Data Server 

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?
bkmrk=ca 

 

Flow Routing Modified Puls As recommended by VCWPD 

Calibration/Validation Compared to unit peak 100-
year flows in similar gaged 
watersheds.  The data for San 
Jose Creek validates 
methodology used in the 
hydrologic analysis. 

VCWPD DHM, Section 5.3, page 5.4 

   

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ca
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ca
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3.1.3 Model Calibration 

Hydraulic model calibration is not feasible at this location due to lack of historic flow gaging data at the 
site.  The 2018 debris flow, including a landslide within the project area is an event that cannot be 
feasibly or accurately modeled and is not typically required by local floodplain ordinances.  However, the 
general magnitude of flooding predicted by the model is similar, showing overtopping of existing and 
proposed bridges, inundation of some overbank areas. 

 Hydrologic model calibration strictly speaking, adjusting model parameters to a known (gaged) flowrate 
on the same watershed is not possible on the Little Sycamore Creek watershed as there are not long-term 
reliable gaging data on the watershed and applying a bulking factor used in area coastal watersheds.  
Therefore, the calculated flow rate was validated by comparison to several gaging results on similar 
coastal watersheds in the region.  Figure D illustrates the results. 

 

Figure D – Little Sycamore Creek Validation Graph 

3.1.4 Bulking Factor Determination 

Given the relatively frequent fire history of this watershed, we recommend that a bulking factor be 
applied to the clear water flow rates.  However, methodologies outlined in the current Ventura County 
Hydrology Manual do not address coastal watersheds and appear to significantly overestimate the bulking 
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factor evident when compared to gaging results for similar coastal watersheds.  A detailed review of these 
gaging results indicates a bulking factor of 1.25 would be appropriate.  This factor is consistent with data 
being developed in the FEMA Montecito Streams Remapping project which is currently underway. 

 

3.1.5 HMS Model Variables and Results 

The Little Sycamore Creek was divided into several 
subbasins within which rainfall runoff processes were  
assessed in accordance with the parameters identified 
in Table 4 which are in compliance with the 
methodology outlined for undeveloped watersheds in 
Ventura County.  Flow was routed using the Modified 
Puls method.  The watershed and subbasins are shown 
in Figure E.  Rainfall depths for storms in addition to 
the 100-year event are presented in Table 5. 

Table 6 includes the results of the HEC-HMS model 
for clear flow and bulked flow as well as a comparison 
to the VCRAT 100-year event peak flow rates.  
Detailed output for the HEC-HMS analysis is 
contained in Appendix A. 

 

 

 

 

 

Figure E – Watershed Diagram 
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Table 3 - HEC-HMS Input Parameters 

Watershed
Tributary 

Area

100-yr 24-
hr Rain 

Depth Used

100-yr 24-hr 
Rain Depth 
Calculated Lag Wt'd CN Q100

acres inches inches hours cfs
60B 412.8 9.27 10.93 0.52 75.0 781          
61B 387.8 9.27 9.90 0.37 75.0 897          
62B 336.4 9.27 8.80 0.25 73.9 952          
63B 385.2 9.27 9.27 0.41 74.6 834          
64B 697.6 9.27 9.49 0.42 74.8 1,493      
65B 341.4 9.27 8.70 0.24 74.4 996          
66B 103.7 9.27 7.96 0.14 73.9 388          
67B 275.0 9.27 7.67 0.44 73.7 562          
68B 163.3 9.27 7.11 0.28 73.9 435           

Table 4 - Rainfall Depth at Centroid for 1-yr through 100-year Storm Events 

Return 
Period

Depth 
inches

1 2.72
2 3.60
5 4.78

10 5.76
25 7.11
50 8.17

100 9.27  

 

Table 5 - Comparison of HMS 100-year Flowrates to VCRAT Flowrates 

CP   
HMS/VCRAT

Q100       

cfs
Q100 bulked       

cfs
Q100 VCRAT       

cfs
J 60B 61B 1,635       2,044        

17C 1,755       2,194        
16C 1,985       2,481        
20C 2,560       3,200        

15C/18A 2,860       3,575        5,657       
14C 2,925       3,656        

13C/19A* 3,250       4,063        5,875       
12C/20A 3,160       3,950        6,018       

* Because peak flow rate at CP13C is slightly 
higher than at the Pacific Ocean, that higher 
peak flow rate was used in the hydraulic models 
all the way out to the Pacific Ocean.  
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Figure F - HEC-HMS Peak Discharge Table for Pre-Project Condition 

 

 



  

Hydrology and Hydraulics Study Page - 18 - 

 
3.2  PROPOSED CONDITION PEAK RUNOFF 

The post-project condition was prepared by modifying the pre-project HEC-HMS model to reflect the 
post-project increase in impervious area compared to the post-Woolsey Fire imperviousness.  The 
additional impervious area was added directly to the affected watershed as imperviousness without 
modifying the curve numbers.  See Table 6 for a summary of increased impervious area by HEC-HMS 
subwatershed designation.   
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Table 6 - Increased Imperviousness in Post-Project Condition 

Development Area 1 Total Site
sf 66B 67B 68B Total

2017 Imperv 396,500       
2021 Dev Impervious 449,000       738                     38,965         12,797       
Increased Impervious 52,500         738                     38,965         12,797       52,500         

Development Area 2 Total Site
sf 66B 67B 68B Total

2017 Imperv 255,800       
2021 Dev Impervious 279,212       9,437           
Increased Impervious 23,412         9,437           9,437           
Note:  Not all of Development Area 2 drains to the Little Sycamore Creek watersheds.

Development Area 3 Total Site
sf 66B 67B 68B Total

2017 Imperv 3,600           3,600           
2021 Dev Impervious 3,600           3,600           
Increased Impervious 0 0 0

Development Area 4 Total Site
sf 66B 67B 68B Total

2017 Imperv 3,300           3,300           
2021 Dev Impervious 3,300           
Increased Impervious 0 0 0

Project Total New 
Impervious by 
Watershed (sf) 738                     48,402         12,797       61,937         
Project Total New 
Impervious by 
Watershed (sm) 0.00003             0.00174       0.00046    0.00222       

Watershed Area, sm 0.162 0.43 0.255
Increased Percent 
Impervious 0.0% 0.4% 0.2%

Increased Imperviousness in Watersheds

Increased Imperviousness in Watersheds

Increased Imperviousness in Watersheds

Increased Imperviousness in Watersheds

 

The post development peak flow rates are shown in Figure G. 
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Figure G – HEC-HMS Peak Discharge Table for Post-Project Condition 

There is an increase in peak flow from subwatershed 68B but not enough to affect the peak flow rate in 
the channel.  See Table 7.   

Table 7 - Pre- and Post-Development Peak Flow HEC-HMS Comparison in Little Sycamore Creek 

  2-yr 5-yr 10-yr 
CP Pre-Dev Post-Dev ∆Q Pre-Dev Post-Dev ∆Q Pre-Dev Post-Dev ∆Q 
  cfs cfs cfs cfs cfs cfs cfs cfs cfs 

15C           520            520  0            898             898  0        1,275         1,275  0 
14C           534            534  0            922             922  0        1,303         1,303  0 
13C           595            595  0        1,045         1,045  0        1,446         1,446  0 
12C           569            569  0            980             980  0        1,395         1,395  0 
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  25-yr 50-yr 100-yr 
CP Pre-Dev Post-Dev ∆Q Pre-Dev Post-Dev ∆Q Pre-Dev Post-Dev ∆Q 
  cfs cfs cfs cfs cfs cfs cfs cfs cfs 

15C        1,848         1,848  0        2,344         2,344  0        2,859         2,859  0 
14C        1,891         1,891  0        2,394         2,394  0        2,921         2,921  0 
13C        2,104         2,104  0        2,655         2,655  0        3,248         3,248  0 
12C        2,034         2,034  0        2,573         2,573  0        3,160         3,160  0 

 

SECTION 4 HYDRAULIC MODEL CONFIGURATIONS 

Two models have been prepared for this report: 

• Post-Woolsey Fire Pre-Development Condition Little Sycamore Creek during a one-hundred-year 
storm event  

• Post-Woolsey Fire Post-Development Little Sycamore Creek during a one-hundred-year storm 
event.  Since current creek elevations were graded during the post-cleanup after the 2018 debris 
flow, they do not represent the long-term equilibrium channel bottom.  ESA has assessed 
sediments and stream characteristics and determined that a long-term equilibrium channel bottom 
will reasonably be establish by ongoing scour of smaller debris flow materials to the pre-fire 
elevation in a relatively short period of time.  Channel restoration plans and the hydraulic analysis 
use the equilibrium channel bottom elevation for the invert. 

Post-Woolsey Fire Pre-Development and Post-Development cross sections were placed at the same 
locations so as to make review of the results easier.  Manning’s n values used are shown in Table 8. 

Table 8 – Manning’s Roughness Values 

 Post-Woolsey Fire Pre-
Development Model 

Post-Woolsey Fire Post 
Development Model 

Channel 0.032 – 0.045 0.032 – 0.045 

Overbanks 0.045 – 0.080 0.045 – 0.080 

 

Expansion and contraction losses were standardized as shown in Table 9. 
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Table 9 - Expansion and Contraction Losses 

 Expansion Coefficient Contraction Coefficient 

In Channel 0.1 0.3 

Upstream and Downstream of 
Bridges 

0.3 0.5 

 

Proposed conditions, including building locations, creek restoration and scour analyses have been added 
to the Post-Development model based on the proposed preliminary grading and drainage plans. 

4.1.1 Model Hydraulic Assumptions 

Downstream starting elevation.  The VE Zone elevation at the Pacific Ocean is 14 ft NAVD88, which 
represents a 1% chance tide and swell independent of the riverine flow.  Use of the VE elevation for 
riverine control is not acceptable practice.  Usually, downstream control elevations at the ocean are 
modeled as normal depth, dependent on slope and cross section.  That is how Little Sycamore Creek is 
modeled.   

The analysis is assumed to be in the subcritical flow regime, such that the calculated water surface 
elevations never dip below critical depth at any cross section.  This is a typical modeling condition for 
natural streams. 

Peak flow rates for the 100-year event will apply a bulking factor of 1.25 to the WMS peak flow rates. 

4.1.2 Information Sources and Accuracy 

• Pre-Woolsey Fire Topographic Mapping (used for pre-fire bed elevation determination) 

o Source: LiDAR 

o Date: 2018 

o Contour Interval: 1 ft 

o Horizontal Datum: NAD83 

o Vertical Datum:  NAVD88 

• Post-Woolsey Fire Topographic Mapping 

o Source: LiDAR prepared for Stantec 

o Date: March 13, 2019 

o Contour Interval: 1 ft 

o Horizontal Datum: NAD83 

o Vertical Datum: NAVD88 
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• Bridge Detail Topography 

o Source:  Stantec Survey Crew 

o Date:  October 2020 

o Contour Interval: NA 

o Horizontal Datum: NAD83 

o Vertical Datum: NAVD88 

4.1.3 Report Reference Material 

• Ventura County Watershed Protection District Design Hydrology Manual, 2017 

• United States Department of Agriculture, Natural Resources Conservation Service Web Soil 
Survey. 

• United States Army Corps of Engineers program HEC-HMS v4.6.1 with input through WMS v 
10.1 

• United States Weather Service National Oceanographic and Atmospheric Agency Atlas 14 

• United States Army Corps of Engineers program HEC-SSP v 2.2 Statistical Software Package 

• United States Army Corps of Engineers program HEC-RAS v5.0.7 with input through Civil Geo 
GeoHECRAS 2D v 2.7.0.25377 

• AutoCAD 2017 

4.2 HYDRAULIC MODEL RESULTS 

Detailed results including tabulated hydraulic parameters, profile and cross section are found in Appendix 
B and summarized in Table 10.  Cross section locations are shown as exhibits in the appendices.  Based 
on the analysis, there will be no increase in the 100-year water surface elevation off-site either upstream 
or downstream of the proposed project.  Within the project area, the 100-year water surface elevations are 
used to safely locate the proposed buildings and elevate them to the required 1foot above the 100-year 
water surface elevation.  It also identifies locations where special design considerations may be required 
such as non-habitable, open-type structures where utilities may need to be elevated or installed with 
automatic cut-offs, or perhaps apply floodproofing. 
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Table 10 - Water Surface Elevation Comparison 

Pre-
Project

Post-
Project

River Sta Q Total W.S. Elev W.S. Elev ∆W.S. Elev
(cfs) (ft) (ft)

117 4065 15.21 15.21 0.00
195 4065 17.96 16.99 -0.97
276 Bridge
366 4065 31.44 28.85 -2.59
404 4065 31.44 28.82 -2.62
505 4065 30.79 27.22 -3.57
623 4065 32.24 29.92 -2.32
707 4065 35.25 34.42 -0.83
787 4065 40.18 36.39 -3.79
872 4065 43.55 40.79 -2.76

41.73
988 4065 47.49 44.68 -2.81

1065 4065 48.36 48.1 -0.26
1162 4065 51.97 50.31 -1.66
1252 4065 54.5 51.53 -2.97
1303 Proposed Bridge 57.07
1368 4065 58.98 58.65 -0.33
1470 4065 61.33 60.27 -1.06
1542 4065 65.22 63.19 -2.03
1668 4065 70.91 68.93 -1.98
1762 4065 74.64 73.53 -1.11
1807 Bridge
1861 4065 77.68 79.78 2.10
1962 4065 82.26 79.06 -3.20
2058 4065 83.85 82.95 -0.90
2163 4065 88.27 86.25 -2.02
2262 4065 93.01 90.46 -2.55
2297 Bridge
2364 4065 96.32 95.79 -0.53
2463 4065 99.52 96.67 -2.85
2556 4065 102.02 100.28 -1.74
2659 4065 106.58 102.12 -4.46
2761 4065 109.28 104.39 -4.89
2858 4065 112.66 107.73 -4.93
2960 4065 117.38 114.03 -3.35
3051 4065 122.21 119.73 -2.48
3136 4065 126.09 125.92 -0.17
3182 Bridge
3249 4065 131.2 132.31 1.11
3350 4065 132.86 132.34 -0.52
3444 4065 136.03 131.88 -4.15
3549 4065 140.43 137.12 -3.31
3648 4065 144.1 141.81 -2.29
3745 4065 147.59 145.01 -2.58
3850 4065 150.03 147.45 -2.58
4042 4065 157.82 155.97 -1.85
4143 4065 160.81 158.68 -2.13
4245 3650 165.36 164.16 -1.20
4348 3650 168.22 168.29 0.07
4362 Culvert
4402 3650 172.37 172.21 -0.16
4445 3650 173.1 172.25 -0.85
4582 3650 179.66 178.17 -1.49
4845 3650 190 189.57 -0.43
5011 3650 198.65 198.65 0.00
5120 Bridge
5207 3650 215.96 215.96 0.00
5334 3650 218.58 218.58 0.00
5459 3650 224.77 224.77 0.00  
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SECTION 5 RUNOFF VOLUME INCREASE  

Comparison of the Pre-Project HMS runoff volume (Figure G) and Post-Project HMS runoff volume 
(Figure H) indicate that there is no calculable increase in runoff volume in Little Sycamore Creek.   

SECTION 6 MITIGATION 

In view that there is no increase in peak flow rate and no increase in runoff volume due to the proposed 
development, no mitigation is required. 

SECTION 7 SUMMARY & CONCLUSIONS 

A hydrologic study has been provided which specifically addresses largely undeveloped coastal 
watersheds.  The peak flow rates will be used to: 

• Evaluate creek hydraulics for sediment transport, creek restoration design, and inundation limits 
and water surface elevations for building placement. 

• Determine detention requirements for the proposed development 

Based on the information developed in this report: 

• ESA has developed a creek restoration plan (see project grading and drainage plans), and 
addressed sediment transport in a geomorphology report.  See Appendix C 

• Stantec developed a pre-project and post-project hydraulic model that shows that there will be no 
increase in the 100-year water surface elevations off-site of the project area.  See Table 10. 

• Stantec has developed a post-project hydraulic model that has been used to set building finish 
floor elevations to meet Ventura County floodplain ordinance requirement.  

• Stantec has developed pre-project and post-project hydrologic models that indicate there will be 
no increase in peak flow rates or runoff volume due to development. See Table 7. 
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SECTION 8 APPENDICES 

Appendix A – Hydrologic Analysis, worksheets, exhibits, input and output 

Appendix B – Hydraulic Analysis, worksheets, exhibits, input and output 

Appendix C – ESA Reports and Recommendations 

Appendix D – Proposed Grading and Drainage Plans 

Electronic Copies of Models Attached 
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Return Period, years

Little Sycamore Creek Validation Analysis

WMS Peak Flow SS Min Flow SS Calc'd Flow SS Max Flow

Transformed Q100 From
San Jose Creek

Transformed Q100 From
Upper Little Sycamore Creek

HEC-HMS 
Q100bulked
4,063 cfs



Data Input Summary
%-24 hr 

Designation Area, sm Lag, hrs Lag, min Rainfall, in
60B 0.645 0.772 46.320 9.49
61B 0.606 0.616 36.960 10.93
62B 0.526 0.489 29.340 9.90
63B 0.602 0.780 46.800 8.80
64B 1.090 0.747 44.820 9.27
65B 0.533 0.496 29.760 8.70
66B 0.162 0.464 27.840 7.96
67B 0.430 0.731 43.860 7.67
68B 0.255 0.591 35.460 7.11

Rainfall Depth at Estimated Centroid

Return 
Period

Depth 
inches

1 2.72
2 3.60
5 4.78

10 5.76
25 7.11
50 8.17

100 9.27



Ellsorth S-Curve
Total Time = 1440 minutes

%Time, min % Flow
0.00 0.00
6.41 0.06

12.82 0.26
19.23 0.69
25.64 1.38
32.05 2.37
38.46 3.67
44.87 5.31
51.28 7.30
57.69 9.64
64.10 12.32
70.51 15.29
76.92 18.49
83.33 21.88
89.74 25.42
96.15 29.03

102.56 32.67
108.97 36.24
115.38 39.66
121.79 42.90
128.21 45.96
134.62 48.86
141.03 51.61
147.44 54.21
153.85 56.67
160.26 59.00
166.67 61.21
173.08 63.30
179.49 65.28
185.90 67.15
192.31 68.92
198.72 70.60
205.13 72.19
211.54 73.70
217.95 75.12
224.36 76.47
230.77 77.75
237.18 78.96
243.59 80.10
250.00 81.19
256.41 82.22
262.82 83.19
269.23 84.11



275.64 84.98
282.05 85.81
288.46 86.59
294.87 87.33
301.28 88.03
307.69 88.69
314.10 89.32
320.51 89.91
326.92 90.48
333.33 91.01
339.74 91.51
346.15 91.99
352.56 92.44
358.97 92.87
365.38 93.28
371.79 93.66
378.21 94.02
384.62 94.37
391.03 94.69
397.44 95.00
403.85 95.30
410.26 95.57
416.67 95.83
423.08 96.08
429.49 96.32
435.90 96.54
442.31 96.75
448.72 96.95
455.13 97.14
461.54 97.32
467.95 97.48
474.36 97.65
480.77 97.80
487.18 97.94
493.59 98.08
500.00 98.20
506.41 98.33
512.82 98.44
519.23 98.55
525.64 98.65
532.05 98.75
538.46 98.85
544.00 98.93
551.28 99.02
557.69 99.10
564.10 99.17
570.51 99.24



576.92 99.31
583.33 99.37
589.74 99.43
596.15 99.49
602.56 99.54
608.97 99.59
615.38 99.64
621.79 99.68
628.21 99.73
634.62 99.77
641.03 99.81
647.44 99.84
653.85 99.88
660.26 99.91
666.67 99.94
673.08 99.97
679.49 100.00
685.90 100.00
692.31 100.00



MODEL COMPARISON

Location: Little Sycamore Creek
Event: Q100, clear water
Soil type: HSG D throughout watershed with small amount of HSG Type C in valley bottom

Location CP Q100 Q/sm CP Q100 Q/sm Q100 Q/sm
Pacific Ocean 20A 6018 1256 12C 0 3356 692
US of Yerba Buena Culvert 19A 5875 1308 13C 0 2855 622
Culvert No. 5 (off-site) 18A 5657 1367 15C 0 2410 603
Notes:
CN75 represents Open Brush (Sagebrush, Flattop Buckwhat (poor cover) or chamise (Narrow Leaf Chaparral (fair cover)

Similar Watershed Evaluation

VCRAT HEC-HMS Pre-Fire HEC-HMS Post-Fire



Compare to: Little Sycamore Creek at Pacific Ocean
Watershed Area: 4.85 sm
Coastal Watershed
VCRat Q100: 6018 cfs
Unit Peak Flow Rate: 1241 cfs/sm

Watershed
Watershed 
Area, sm

Years of 
Record

Bul 17C 
Q100, cfs

Adjusted 
to Q100 at 
Mouth of 
Little 
Sycamore

Unit Q, 
cfs/sm

NOAA 100-yr 24 
hr Rainfall at 
Approx Centroid 
of Watershed

Carpinteria 13.1 78 10,692       4,687       816               8.2
Little Sycamore 1.4 13 821             2,303       586               11.4
San Jose 5.5 55 4,497         4,051       818               9.3
Topanga 18.0 49 14,486       4,878       805               11.6
Note: Little Sycamore 100-yr rainfall at centroid of whole watershed = 9.27

Little Sycamore is the closest location but has a short record 586 cfs/sm
All others are grouped closely, the average is 813 cfs/sm
VCRat for Little Sycamore 1241 cfs/sm



Between Pacific 
Ocean and Outlet 
from Yerba Buena 
Culvert

Btw Outlet from 
Yerba Buena Rd to 
Outlet from Upper 
Canyon

From Outlet 
Upper Canyon to 
end of topo

Return 
Period Pacific Ocean Qpeak 13R Qpeak 14R Qpeak

1 325                          315                           310                         
2 570                          550                           535                         
5 980                          950                           920                         

10 1,395                      1,350                        1,300                     
25 2,035                      1,970                        1,890                     
50 2,575                      2,490                        2,395                     

100 3,160                      3,060                        2,920                     



Between Pacific 
Ocean and Outlet 
from Yerba Buena 
Culvert*

Btw Outlet from 
Yerba Buena Rd to 
Outlet from Upper 
Canyon

From Outlet 
Upper Canyon to 
end of topo

Return 
Period Pacific Ocean Qpeak 13R Qpeak 14R Qpeak

1 325                          315                           310.0                     
2 570                          550                           535                         
5 980                          950                           920                         

10 1,395                      1,350                        1,300                     
25 2,035                      1,970                        1,890                     
50 2,575                      2,490                        2,395                     

100 3,160                      3,060                        2,920                     

*Peak flow rate from next upstream CP (13C) was used for hydraulic 
analysis from 13C to Pacific Ocean because flow rate was slightly higher.



VALIDATION

Location: At Pacific Ocean
Return 
Period, 
years

WMS 
Peak Flow

SS Min 
Flow

SS Calc'd 
Flow

SS Max 
Flow

2 570          18 97 524
5 980          96 319 1050

10 1,395      207 544 1430
25 2,035      400 888 1970
50 2,575      572 1190 2480

100 3,250      725 1520 3160



Carpinteria_Creek
-------------------------------
Bulletin 17C (Java) Frequency Analysis
    26 Jan 2021   08:13 AM
-------------------------------

--- Input Data ---

Analysis Name: Carpinteria Creek
Description: 

Data Set Name: CARPINTERIA C-CARPINTERIA CA-FLOW-ANNUAL PEAK
DSS File Name: C:\Users\csteward\Documents\HEC\Little_Sycamore\Little_Sycamore.dss
DSS Pathname: /CARPINTERIA C/CARPINTERIA CA/FLOW-ANNUAL PEAK/01jan1900/IR-CENTURY/USGS/

Report File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\Carpinteria_Creek\Carpinteria_Creek.rpt
XML File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\Carpinteria_Creek\Carpinteria_Creek.xml

Start Date:
End Date:

Skew Option: Use Station Skew
Regional Skew: -Infinity
Regional Skew MSE: -Infinity

Plotting Position Type: Hirsch-Stedinger

Upper Confidence Level: 0.05
Lower Confidence Level: 0.95

Display ordinate values using 1 digits in fraction part of value

--- End of Input Data ---

<< EMA Representation of Data >>
CARPINTERIA C-CARPINTERIA CA-FLOW-ANNUAL PEAK
---------------------------------------------------------------------------------
|                   |          Value           |        Threshold        |      | 
| Year     Peak     |     Low         High     |     Low        High     | Type | 
|-------------------|--------------------------|-------------------------|------|
| 1941       803.0  |        803.0       803.0 |       450.0      1.0E99 | Syst |
| 1942        29.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1943     1,450.0  |      1,450.0     1,450.0 |       450.0      1.0E99 | Syst |
| 1944       450.0  |        450.0       450.0 |       450.0      1.0E99 | Syst |
| 1945     1,100.0  |      1,100.0     1,100.0 |       450.0      1.0E99 | Syst |
| 1946       208.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1947       700.0  |        700.0       700.0 |       450.0      1.0E99 | Syst |
| 1948        22.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1949        61.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1950       215.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1951         0.8  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1952     2,440.0  |      2,440.0     2,440.0 |       450.0      1.0E99 | Syst |
| 1953        72.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1954       227.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1955        31.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1956       230.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1957        77.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1958     1,980.0  |      1,980.0     1,980.0 |       450.0      1.0E99 | Syst |
| 1959       149.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1960        44.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1961       146.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1962     1,160.0  |      1,160.0     1,160.0 |       450.0      1.0E99 | Syst |
| 1963       105.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1964        89.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1965       326.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1966     2,300.0  |      2,300.0     2,300.0 |       450.0      1.0E99 | Syst |
| 1967     2,720.0  |      2,720.0     2,720.0 |       450.0      1.0E99 | Syst |
| 1968       120.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1969     4,560.0  |      4,560.0     4,560.0 |       450.0      1.0E99 | Syst |
| 1970     1,600.0  |      1,600.0     1,600.0 |       450.0      1.0E99 | Syst |

Page 1



Carpinteria_Creek
| 1971       215.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1972     8,880.0  |      8,880.0     8,880.0 |       450.0      1.0E99 | Syst |
| 1973     1,800.0  |      1,800.0     1,800.0 |       450.0      1.0E99 | Syst |
| 1974       570.0  |        570.0       570.0 |       450.0      1.0E99 | Syst |
| 1975       569.0  |        569.0       569.0 |       450.0      1.0E99 | Syst |
| 1976       227.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1977       246.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1978         ---  |      8,800.0     8,800.0 |       450.0      1.0E99 | Cens |
| 1979     2,000.0  |      2,000.0     2,000.0 |       450.0      1.0E99 | Syst |
| 1980     2,000.0  |      2,000.0     2,000.0 |       450.0      1.0E99 | Syst |
| 1981       163.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1982       334.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1983     2,750.0  |      2,750.0     2,750.0 |       450.0      1.0E99 | Syst |
| 1984       750.0  |        750.0       750.0 |       450.0      1.0E99 | Syst |
| 1985        73.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1986     1,180.0  |      1,180.0     1,180.0 |       450.0      1.0E99 | Syst |
| 1987       109.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1988       113.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1989        35.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1990        24.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 1991       846.0  |        846.0       846.0 |       450.0      1.0E99 | Syst |
| 1992     1,410.0  |      1,410.0     1,410.0 |       450.0      1.0E99 | Syst |
| 1993       905.0  |        905.0       905.0 |       450.0      1.0E99 | Syst |
| 1994       654.0  |        654.0       654.0 |       450.0      1.0E99 | Syst |
| 1995     7,960.0  |      7,960.0     7,960.0 |       450.0      1.0E99 | Syst |
| 1996     1,060.0  |      1,060.0     1,060.0 |       450.0      1.0E99 | Syst |
| 1997     2,220.0  |      2,220.0     2,220.0 |       450.0      1.0E99 | Syst |
| 1998     5,930.0  |      5,930.0     5,930.0 |       450.0      1.0E99 | Syst |
| 1999        45.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2000       512.0  |        512.0       512.0 |       450.0      1.0E99 | Syst |
| 2001     1,160.0  |      1,160.0     1,160.0 |       450.0      1.0E99 | Syst |
| 2002        13.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2003     1,270.0  |      1,270.0     1,270.0 |       450.0      1.0E99 | Syst |
| 2004         1.7  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2005     4,500.0  |      4,500.0     4,500.0 |       450.0      1.0E99 | Syst |
| 2006       896.0  |        896.0       896.0 |       450.0      1.0E99 | Syst |
| 2007        27.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2008     2,350.0  |      2,350.0     2,350.0 |       450.0      1.0E99 | Syst |
| 2009        22.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2010       520.0  |        520.0       520.0 |       450.0      1.0E99 | Syst |
| 2011     1,110.0  |      1,110.0     1,110.0 |       450.0      1.0E99 | Syst |
| 2012        11.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2013         2.5  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2014        37.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2015         2.6  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2016        17.0  |       1.0E-6       450.0 |       450.0      1.0E99 | Syst |
| 2017     1,970.0  |      1,970.0     1,970.0 |       450.0      1.0E99 | Syst |
| 2018       793.0  |        793.0       793.0 |       450.0      1.0E99 | Syst |
| 2019       972.0  |        972.0       972.0 |       450.0      1.0E99 | Syst |
|-------------------|--------------------------|-------------------------|------|

-------------------------------------------------------------------------------------------------
  Fitted log10 Moments                              Mean      Variance    Std Dev       Skew     
-------------------------------------------------------------------------------------------------
  EMA at-site data w/o regional info               2.630136    0.512999    0.716240   -0.502088  
  EMA w/ regional info and B17b MSE(G)             2.630136    0.512999    0.716240   -0.502088  
  EMA w/ regional info and specified MSE(G)        2.630136    0.512999    0.716240   -0.502088  
-------------------------------------------------------------------------------------------------

  EMA Estimate of MSE[G at-site]                   0.096289  
  MSE[G at-site systematic]                        0.097287  
  Equivalent Record Length [G at-site]            78.808473  
  Equivalent Record Length [Syst+Hist-LowOutl]    40.000000  
  Grubbs-Beck Critical Value                     450.000000  

--- Final Results ---

<< Plotting Positions >>
CARPINTERIA C-CARPINTERIA CA-FLOW-ANNUAL PEAK
--------------------------------------------------------------------
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|     Events Analyzed       |            Ordered Events            |
|                     FLOW  |          Water        FLOW    H-S    |
| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos |
|---------------------------|--------------------------------------|
|  03 Mar 1941       803.0  |    1      1972     8,880.0    1.24   |
|  29 Dec 1941        29.0  |    2      1995     7,960.0    3.71   |
|  22 Jan 1943     1,450.0  |    3      1998     5,930.0    4.94   |
|  22 Feb 1944       450.0  |    4      1969     4,560.0    6.18   |
|  02 Feb 1945     1,100.0  |    5      2005     4,500.0    7.41   |
|  30 Mar 1946       208.0  |    6      1983     2,750.0    8.65   |
|  20 Nov 1946       700.0  |    7      1967     2,720.0    9.89   |
|  24 Mar 1948        22.0  |    8      1952     2,440.0   11.12   |
|  17 Dec 1948        61.0  |    9      2008     2,350.0   12.36   |
|  06 Feb 1950       215.0  |   10      1966     2,300.0   13.59   |
|  11 Jan 1951         0.8  |   11      1997     2,220.0   14.83   |
|  15 Jan 1952     2,440.0  |   12      1980     2,000.0   16.06   |
|  15 Nov 1952        72.0  |   13      1979     2,000.0   17.30   |
|  24 Jan 1954       227.0  |   14      1958     1,980.0   18.54   |
|  18 Jan 1955        31.0  |   15      2017     1,970.0   19.77   |
|  26 Jan 1956       230.0  |   16      1973     1,800.0   21.01   |
|  28 Feb 1957        77.0  |   17      1970     1,600.0   22.24   |
|  03 Apr 1958     1,980.0  |   18      1943     1,450.0   23.48   |
|  16 Feb 1959       149.0  |   19      1992     1,410.0   24.71   |
|  01 Feb 1960        44.0  |   20      2003     1,270.0   25.95   |
|  05 Nov 1960       146.0  |   21      1986     1,180.0   27.19   |
|  10 Feb 1962     1,160.0  |   22      2001     1,160.0   28.42   |
|  09 Feb 1963       105.0  |   23      1962     1,160.0   29.66   |
|  01 Apr 1964        89.0  |   24      2011     1,110.0   30.89   |
|  09 Apr 1965       326.0  |   25      1945     1,100.0   32.13   |
|  24 Nov 1965     2,300.0  |   26      1996     1,060.0   33.36   |
|  06 Dec 1966     2,720.0  |   27      2019       972.0   34.60   |
|  08 Mar 1968       120.0  |   28      1993       905.0   35.83   |
|  25 Jan 1969     4,560.0  |   29      2006       896.0   37.07   |
|  21 Jan 1970     1,600.0  |   30      1991       846.0   38.31   |
|  29 Nov 1970       215.0  |   31      1941       803.0   39.54   |
|  27 Dec 1971     8,880.0  |   32      2018       793.0   40.78   |
|  11 Feb 1973     1,800.0  |   33      1984       750.0   42.01   |
|  07 Jan 1974       570.0  |   34      1947       700.0   43.25   |
|  04 Dec 1974       569.0  |   35      1994       654.0   44.48   |
|  09 Feb 1976       227.0  |   36      1974       570.0   45.72   |
|  02 Jan 1977       246.0  |   37      1975       569.0   46.96   |
|  01 Jan 1978         ---  |   38      2010       520.0   48.19   |
|  27 Mar 1979     2,000.0  |   39      2000       512.0   49.43   |
|  16 Feb 1980     2,000.0  |   40      1944       450.0   50.66   |
|  05 Mar 1981       163.0  |   41      1982       334.0*  51.91   |
|  01 Apr 1982       334.0  |   42      1965       326.0*  53.19   |
|  24 Jan 1983     2,750.0  |   43      1977       246.0*  54.46   |
|  01 Oct 1983       750.0  |   44      1956       230.0*  55.74   |
|  16 Dec 1984        73.0  |   45      1976       227.0*  57.02   |
|  14 Feb 1986     1,180.0  |   46      1954       227.0*  58.29   |
|  06 Mar 1987       109.0  |   47      1971       215.0*  59.57   |
|  17 Jan 1988       113.0  |   48      1950       215.0*  60.84   |
|  08 Feb 1989        35.0  |   49      1946       208.0*  62.12   |
|  17 Feb 1990        24.0  |   50      1981       163.0*  63.39   |
|  18 Mar 1991       846.0  |   51      1959       149.0*  64.67   |
|  12 Feb 1992     1,410.0  |   52      1961       146.0*  65.94   |
|  17 Jan 1993       905.0  |   53      1968       120.0*  67.22   |
|  20 Feb 1994       654.0  |   54      1988       113.0*  68.49   |
|  10 Jan 1995     7,960.0  |   55      1987       109.0*  69.77   |
|  20 Feb 1996     1,060.0  |   56      1963       105.0*  71.05   |
|  26 Jan 1997     2,220.0  |   57      1964        89.0*  72.32   |
|  23 Feb 1998     5,930.0  |   58      1957        77.0*  73.60   |
|  09 Feb 1999        45.0  |   59      1985        73.0*  74.87   |
|  23 Feb 2000       512.0  |   60      1953        72.0*  76.15   |
|  05 Mar 2001     1,160.0  |   61      1949        61.0*  77.42   |
|  24 Nov 2001        13.0  |   62      1999        45.0*  78.70   |
|  15 Mar 2003     1,270.0  |   63      1960        44.0*  79.97   |
|  25 Feb 2004         1.7  |   64      2014        37.0*  81.25   |
|  10 Jan 2005     4,500.0  |   65      1989        35.0*  82.53   |
|  04 Apr 2006       896.0  |   66      1955        31.0*  83.80   |
|  28 Jan 2007        27.0  |   67      1942        29.0*  85.08   |
|  04 Jan 2008     2,350.0  |   68      2007        27.0*  86.35   |
|  06 Feb 2009        22.0  |   69      1990        24.0*  87.63   |
|  20 Jan 2010       520.0  |   70      2009        22.0*  88.90   |
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|  19 Dec 2010     1,110.0  |   71      1948        22.0*  90.18   |
|  13 Apr 2012        11.0  |   72      2016        17.0*  91.45   |
|  24 Dec 2012         2.5  |   73      2002        13.0*  92.73   |
|  01 Mar 2014        37.0  |   74      2012        11.0*  94.01   |
|  12 Dec 2014         2.6  |   75      2015         2.6*  95.28   |
|  06 Mar 2016        17.0  |   76      2013         2.5*  96.56   |
|  17 Feb 2017     1,970.0  |   77      2004         1.7*  97.83   |
|  22 Mar 2018       793.0  |   78      1951         0.8*  99.11   |
|  01 Jan 2019       972.0  |   79      1978         ---    2.47   |
|---------------------------|--------------------------------------|
                                                        * Outlier
* Low outlier plotting positions are computed using Median parameters.

<< Frequency Curve >>
CARPINTERIA C-CARPINTERIA CA-FLOW-ANNUAL PEAK
----------------------------------------------------------------------------
|   Computed      Variance     |   Percent   |      Confidence Limits      |
|     Curve       Log(EMA)     |   Chance    |          0.05          0.95 |
|          FLOW, CFS           | Exceedance  |          FLOW, CFS          |
|------------------------------|-------------|-----------------------------|
|      18,351.3       0.03730  |    0.200    |      67,289.3      10,311.1 |
|      13,764.6       0.02912  |    0.500    |      43,311.1       8,211.6 |
|      10,692.3       0.02359  |    1.000    |      29,145.6       6,675.5 |
|       7,982.9       0.01859  |    2.000    |      18,599.4       5,199.5 |
|       4,983.8       0.01275  |    5.000    |       9,109.2       3,445.8 |
|       3,169.4       0.00901  |   10.000    |       4,945.0       2,290.6 |
|       1,752.4       0.00655  |   20.000    |       2,469.2       1,294.9 |
|         489.6       0.01329  |   50.000    |         655.1         188.7 |
|         112.5       0.05552  |   80.000    |         193.1          18.8 |
|          48.1       0.10581  |   90.000    |         104.0           4.1 |
|          22.9       0.17031  |   95.000    |          62.5           1.0 |
|           5.1       0.37201  |   99.000    |          24.1           0.1 |
|------------------------------|-------------|-----------------------------|

<< Multiple Grubbs-Beck Test P-Values >>
CARPINTERIA C-CARPINTERIA CA-FLOW-ANNUAL PEAK
--------------------------------
|    Number Of   |  P-Values   |
|  Low Outliers  |             |
|----------------|-------------|
|              1 |    1.302E-1 |
|              2 |    5.151E-2 |
|              3 |    1.664E-2 |
|              4 |    1.351E-3 |
|              5 |    1.655E-1 |
|              6 |    1.211E-1 |
|              7 |    1.570E-1 |
|              8 |    2.251E-1 |
|              9 |    1.004E-1 |
|             10 |    6.424E-2 |
|             11 |    5.013E-2 |
|             12 |    2.833E-2 |
|             13 |    1.464E-2 |
|             14 |    1.186E-2 |
|             15 |    5.268E-3 |
|             16 |    7.400E-3 |
|             17 |    2.327E-3 |
|             18 |    1.479E-2 |
|             19 |    2.611E-2 |
|             20 |    1.027E-2 |
|             21 |    5.585E-3 |
|             22 |    8.674E-3 |
|             23 |    1.851E-2 |
|             24 |    9.823E-3 |
|             25 |    4.762E-3 |
|             26 |    2.927E-3 |
|             27 |    1.054E-2 |
|             28 |    4.430E-3 |
|             29 |    4.366E-3 |
|             30 |    3.362E-2 |
|             31 |    2.060E-2 |
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|             32 |    7.562E-3 |
|             33 |    5.213E-3 |
|             34 |    1.580E-3 |
|             35 |    5.026E-4 |
|             36 |    3.131E-4 |
|             37 |    4.833E-3 |
|             38 |    2.161E-3 |
|             39 |    5.629E-2 |
|----------------|-------------|
* = p-value corresponds to a zero flow value.

<< Systematic Statistics >>
CARPINTERIA C-CARPINTERIA CA-FLOW-ANNUAL PEAK
----------------------------------------------------------------
|        Log Transform:        |                               |
|          FLOW, CFS           |       Number of Events        |
|------------------------------|-------------------------------|
|  Mean                 2.630  |  Historic Events           0  |
|  Standard Dev         0.716  |  High Outliers          0     |
|  Station Skew        -0.502  |  Low Outliers          38     |
|  Regional Skew          ---  |  Zero Events            0     |
|  Weighted Skew          ---  |  Missing Events         1     |
|  Adopted Skew        -0.502  |  Systematic Events        78  |
|                              |  Historic Period          79  |
|------------------------------|-------------------------------|

--- End of Analytical Frequency Curve ---
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Little_Sycamore
-------------------------------
Bulletin 17C (Java) Frequency Analysis
    26 Jan 2021   03:14 PM
-------------------------------

--- Input Data ---

Analysis Name: Little Sycamore
Description: 

Data Set Name: LITTLE SYCAMORE C-NEWBERRY PAR
DSS File Name: C:\Users\csteward\Documents\HEC\Little_Sycamore\Little_Sycamore.dss
DSS Pathname: /LITTLE SYCAMORE C/NEWBERRY PARK CA/FLOW-ANNUAL PEAK/01jan1900/IR-CENTURY/USGS/

Report File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\Little_Sycamore\Little_Sycamore.rpt
XML File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\Little_Sycamore\Little_Sycamore.xml

Start Date:
End Date:

Skew Option: Use Station Skew
Regional Skew: -Infinity
Regional Skew MSE: -Infinity

Plotting Position Type: Hirsch-Stedinger

Upper Confidence Level: 0.05
Lower Confidence Level: 0.95

Display ordinate values using 1 digits in fraction part of value

--- End of Input Data ---

<< EMA Representation of Data >>
LITTLE SYCAMORE C-NEWBERRY PAR
---------------------------------------------------------------------------------
|                   |          Value           |        Threshold        |      | 
| Year     Peak     |     Low         High     |     Low        High     | Type | 
|-------------------|--------------------------|-------------------------|------|
| 1961         1.0  |       1.0E-6        54.0 |        54.0      1.0E99 | Syst |
| 1962       206.0  |        206.0       206.0 |        54.0      1.0E99 | Syst |
| 1963         0.2  |       1.0E-6        54.0 |        54.0      1.0E99 | Syst |
| 1964         0.1  |       1.0E-6        54.0 |        54.0      1.0E99 | Syst |
| 1965         7.0  |       1.0E-6        54.0 |        54.0      1.0E99 | Syst |
| 1966       377.0  |        377.0       377.0 |        54.0      1.0E99 | Syst |
| 1967       215.0  |        215.0       215.0 |        54.0      1.0E99 | Syst |
| 1968       212.0  |        212.0       212.0 |        54.0      1.0E99 | Syst |
| 1969       240.0  |        240.0       240.0 |        54.0      1.0E99 | Syst |
| 1970        55.0  |         55.0        55.0 |        54.0      1.0E99 | Syst |
| 1971        78.0  |         78.0        78.0 |        54.0      1.0E99 | Syst |
| 1972        54.0  |         54.0        54.0 |        54.0      1.0E99 | Syst |
| 1973       117.0  |        117.0       117.0 |        54.0      1.0E99 | Syst |
|-------------------|--------------------------|-------------------------|------|

-------------------------------------------------------------------------------------------------
  Fitted log10 Moments                              Mean      Variance    Std Dev       Skew     
-------------------------------------------------------------------------------------------------
  EMA at-site data w/o regional info               1.927199    0.201543    0.448936   -0.172389  
  EMA w/ regional info and B17b MSE(G)             1.927199    0.201543    0.448936   -0.172389  
  EMA w/ regional info and specified MSE(G)        1.927199    0.201543    0.448936   -0.172389  
-------------------------------------------------------------------------------------------------

  EMA Estimate of MSE[G at-site]                   0.381761  
  MSE[G at-site systematic]                        0.381761  
  Equivalent Record Length [G at-site]            13.000000  
  Equivalent Record Length [Syst+Hist-LowOutl]     9.000000  
  Grubbs-Beck Critical Value                      54.000000  

Page 1



Little_Sycamore

--- Final Results ---

<< Plotting Positions >>
LITTLE SYCAMORE C-NEWBERRY PAR
--------------------------------------------------------------------
|     Events Analyzed       |            Ordered Events            |
|                     FLOW  |          Water        FLOW    H-S    |
| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos |
|---------------------------|--------------------------------------|
|  01 Jan 1961         1.0  |    1      1966       377.0    6.92   |
|  10 Feb 1962       206.0  |    2      1969       240.0   13.85   |
|  18 Sep 1963         0.2  |    3      1967       215.0   20.77   |
|  21 Jan 1964         0.1  |    4      1968       212.0   27.69   |
|  09 Apr 1965         7.0  |    5      1962       206.0   34.62   |
|  29 Dec 1965       377.0  |    6      1973       117.0   41.54   |
|  24 Jan 1967       215.0  |    7      1971        78.0   48.46   |
|  21 Nov 1967       212.0  |    8      1970        55.0   55.38   |
|  25 Jan 1969       240.0  |    9      1972        54.0   62.31   |
|  01 Mar 1970        55.0  |   10      1965         7.0*  72.39   |
|  29 Nov 1970        78.0  |   11      1961         1.0*  79.85   |
|  24 Dec 1971        54.0  |   12      1963         0.2*  87.31   |
|  01 Jan 1973       117.0  |   13      1964         0.1*  94.78   |
|---------------------------|--------------------------------------|
                                                        * Outlier
* Low outlier plotting positions are computed using Median parameters.

<< Frequency Curve >>
LITTLE SYCAMORE C-NEWBERRY PAR
----------------------------------------------------------------------------
|   Computed      Variance     |   Percent   |      Confidence Limits      |
|     Curve       Log(EMA)     |   Chance    |          0.05          0.95 |
|          FLOW, CFS           | Exceedance  |          FLOW, CFS          |
|------------------------------|-------------|-----------------------------|
|       1,336.0       0.11101  |    0.200    |      15,148.8         429.9 |
|       1,025.4       0.08555  |    0.500    |       8,148.8         373.9 |
|         821.1       0.06821  |    1.000    |       5,009.7         330.1 |
|         641.5       0.05261  |    2.000    |       3,023.3         285.3 |
|         439.5       0.03497  |    5.000    |       1,504.6         224.9 |
|         311.6       0.02436  |   10.000    |         875.6         178.4 |
|         203.4       0.01722  |   20.000    |         517.1         129.4 |
|          87.1       0.02055  |   50.000    |         199.3          50.0 |
|          35.8       0.05122  |   80.000    |          99.0          12.1 |
|          22.1       0.08272  |   90.000    |          80.2           5.5 |
|          14.7       0.11967  |   95.000    |          72.0           2.9 |
|           6.7       0.22459  |   99.000    |          68.0           0.8 |
|------------------------------|-------------|-----------------------------|

<< Multiple Grubbs-Beck Test P-Values >>
LITTLE SYCAMORE C-NEWBERRY PAR
--------------------------------
|    Number Of   |  P-Values   |
|  Low Outliers  |             |
|----------------|-------------|
|              1 |    2.185E-1 |
|              2 |    1.452E-2 |
|              3 |    1.496E-3 |
|              4 |    9.555E-4 |
|              5 |    3.246E-1 |
|              6 |    6.643E-2 |
|----------------|-------------|
* = p-value corresponds to a zero flow value.

<< Systematic Statistics >>
LITTLE SYCAMORE C-NEWBERRY PAR
----------------------------------------------------------------
|        Log Transform:        |                               |
|          FLOW, CFS           |       Number of Events        |
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|------------------------------|-------------------------------|
|  Mean                 1.927  |  Historic Events           0  |
|  Standard Dev         0.449  |  High Outliers          0     |
|  Station Skew        -0.172  |  Low Outliers           4     |
|  Regional Skew          ---  |  Zero Events            0     |
|  Weighted Skew          ---  |  Missing Events         0     |
|  Adopted Skew        -0.172  |  Systematic Events        13  |
|------------------------------|-------------------------------|

--- End of Analytical Frequency Curve ---
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-------------------------------
Bulletin 17C (Java) Frequency Analysis
    26 Jan 2021   08:25 AM
-------------------------------

--- Input Data ---

Analysis Name: San Jose Creek
Description: 

Data Set Name: SAN JOSE C-GOLETA CA-FLOW-ANNU
DSS File Name: C:\Users\csteward\Documents\HEC\Little_Sycamore\Little_Sycamore.dss
DSS Pathname: /SAN JOSE C/GOLETA CA/FLOW-ANNUAL PEAK/01jan1900/IR-CENTURY/USGS/

Report File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\San_Jose_Creek\San_Jose_Creek.rpt
XML File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\San_Jose_Creek\San_Jose_Creek.xml

Start Date:
End Date:

Skew Option: Use Station Skew
Regional Skew: -Infinity
Regional Skew MSE: -Infinity

Plotting Position Type: Hirsch-Stedinger

Upper Confidence Level: 0.05
Lower Confidence Level: 0.95

Display ordinate values using 1 digits in fraction part of value

--- End of Input Data ---

<< EMA Representation of Data >>
SAN JOSE C-GOLETA CA-FLOW-ANNU
---------------------------------------------------------------------------------
|                   |          Value           |        Threshold        |      | 
| Year     Peak     |     Low         High     |     Low        High     | Type | 
|-------------------|--------------------------|-------------------------|------|
| 1941     1,960.0  |      1,960.0     1,960.0 |        87.0      1.0E99 | Syst |
| 1942       210.0  |        210.0       210.0 |        87.0      1.0E99 | Syst |
| 1943     1,780.0  |      1,780.0     1,780.0 |        87.0      1.0E99 | Syst |
| 1944       200.0  |        200.0       200.0 |        87.0      1.0E99 | Syst |
| 1945       500.0  |        500.0       500.0 |        87.0      1.0E99 | Syst |
| 1946       390.0  |        390.0       390.0 |        87.0      1.0E99 | Syst |
| 1947       500.0  |        500.0       500.0 |        87.0      1.0E99 | Syst |
| 1948        23.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 1949       150.0  |        150.0       150.0 |        87.0      1.0E99 | Syst |
| 1950       230.0  |        230.0       230.0 |        87.0      1.0E99 | Syst |
| 1951         5.2  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 1952     1,340.0  |      1,340.0     1,340.0 |        87.0      1.0E99 | Syst |
| 1953       120.0  |        120.0       120.0 |        87.0      1.0E99 | Syst |
| 1954       162.0  |        162.0       162.0 |        87.0      1.0E99 | Syst |
| 1955       119.0  |        119.0       119.0 |        87.0      1.0E99 | Syst |
| 1956       978.0  |        978.0       978.0 |        87.0      1.0E99 | Syst |
| 1957       286.0  |        286.0       286.0 |        87.0      1.0E99 | Syst |
| 1958       790.0  |        790.0       790.0 |        87.0      1.0E99 | Syst |
| 1959       254.0  |        254.0       254.0 |        87.0      1.0E99 | Syst |
| 1960        51.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 1961       102.0  |        102.0       102.0 |        87.0      1.0E99 | Syst |
| 1962     1,150.0  |      1,150.0     1,150.0 |        87.0      1.0E99 | Syst |
| 1963       258.0  |        258.0       258.0 |        87.0      1.0E99 | Syst |
| 1964       148.0  |        148.0       148.0 |        87.0      1.0E99 | Syst |
| 1965       360.0  |        360.0       360.0 |        87.0      1.0E99 | Syst |
| 1966     1,700.0  |      1,700.0     1,700.0 |        87.0      1.0E99 | Syst |
| 1967     1,620.0  |      1,620.0     1,620.0 |        87.0      1.0E99 | Syst |
| 1968       121.0  |        121.0       121.0 |        87.0      1.0E99 | Syst |
| 1969     2,000.0  |      2,000.0     2,000.0 |        87.0      1.0E99 | Syst |
| 1970       340.0  |        340.0       340.0 |        87.0      1.0E99 | Syst |
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| 1971       257.0  |        257.0       257.0 |        87.0      1.0E99 | Syst |
| 1972       428.0  |        428.0       428.0 |        87.0      1.0E99 | Syst |
| 1973     1,220.0  |      1,220.0     1,220.0 |        87.0      1.0E99 | Syst |
| 1974       243.0  |        243.0       243.0 |        87.0      1.0E99 | Syst |
| 1975       902.0  |        902.0       902.0 |        87.0      1.0E99 | Syst |
| 1976       192.0  |        192.0       192.0 |        87.0      1.0E99 | Syst |
| 1977       285.0  |        285.0       285.0 |        87.0      1.0E99 | Syst |
| 1978     1,770.0  |      1,770.0     1,770.0 |        87.0      1.0E99 | Syst |
| 1979       163.0  |        163.0       163.0 |        87.0      1.0E99 | Syst |
| 1980     1,370.0  |      1,370.0     1,370.0 |        87.0      1.0E99 | Syst |
| 1981       267.0  |        267.0       267.0 |        87.0      1.0E99 | Syst |
| 1982       267.0  |        267.0       267.0 |        87.0      1.0E99 | Syst |
| 1983     1,440.0  |      1,440.0     1,440.0 |        87.0      1.0E99 | Syst |
| 1984       698.0  |        698.0       698.0 |        87.0      1.0E99 | Syst |
| 1985       146.0  |        146.0       146.0 |        87.0      1.0E99 | Syst |
| 1986       570.0  |        570.0       570.0 |        87.0      1.0E99 | Syst |
| 1987        87.0  |         87.0        87.0 |        87.0      1.0E99 | Syst |
| 1988       159.0  |        159.0       159.0 |        87.0      1.0E99 | Syst |
| 1989        26.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 1990       212.0  |        212.0       212.0 |        87.0      1.0E99 | Syst |
| 1991       830.0  |        830.0       830.0 |        87.0      1.0E99 | Syst |
| 1992     1,480.0  |      1,480.0     1,480.0 |        87.0      1.0E99 | Syst |
| 1993       531.0  |        531.0       531.0 |        87.0      1.0E99 | Syst |
| 1994       277.0  |        277.0       277.0 |        87.0      1.0E99 | Syst |
| 1995     1,470.0  |      1,470.0     1,470.0 |        87.0      1.0E99 | Syst |
| 1996       368.0  |        368.0       368.0 |        87.0      1.0E99 | Syst |
| 1997       400.0  |        400.0       400.0 |        87.0      1.0E99 | Syst |
| 1998     1,540.0  |      1,540.0     1,540.0 |        87.0      1.0E99 | Syst |
| 1999     2,500.0  |      1.0E-99     2,500.0 |        87.0      1.0E99 | Syst |
| 2000       321.0  |        321.0       321.0 |        87.0      1.0E99 | Syst |
| 2001     2,520.0  |      2,520.0     2,520.0 |        87.0      1.0E99 | Syst |
| 2002        13.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 2003       717.0  |        717.0       717.0 |        87.0      1.0E99 | Syst |
| 2004       654.0  |        654.0       654.0 |        87.0      1.0E99 | Syst |
| 2005     2,080.0  |      2,080.0     2,080.0 |        87.0      1.0E99 | Syst |
| 2006       543.0  |        543.0       543.0 |        87.0      1.0E99 | Syst |
| 2007        10.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 2008     1,380.0  |      1,380.0     1,380.0 |        87.0      1.0E99 | Syst |
| 2009       107.0  |        107.0       107.0 |        87.0      1.0E99 | Syst |
| 2010       455.0  |        455.0       455.0 |        87.0      1.0E99 | Syst |
| 2011     2,130.0  |      2,130.0     2,130.0 |        87.0      1.0E99 | Syst |
| 2012        50.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 2013        25.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 2014        50.0  |       1.0E-6        87.0 |        87.0      1.0E99 | Syst |
| 2015       221.0  |        221.0       221.0 |        87.0      1.0E99 | Syst |
| 2016       179.0  |        179.0       179.0 |        87.0      1.0E99 | Syst |
| 2017     1,500.0  |      1,500.0     1,500.0 |        87.0      1.0E99 | Syst |
| 2018       113.0  |        113.0       113.0 |        87.0      1.0E99 | Syst |
| 2019     2,290.0  |      2,290.0     2,290.0 |        87.0      1.0E99 | Syst |
|-------------------|--------------------------|-------------------------|------|

-------------------------------------------------------------------------------------------------
  Fitted log10 Moments                              Mean      Variance    Std Dev       Skew     
-------------------------------------------------------------------------------------------------
  EMA at-site data w/o regional info               2.550648    0.278048    0.527302   -0.318120  
  EMA w/ regional info and B17b MSE(G)             2.550648    0.278048    0.527302   -0.318120  
  EMA w/ regional info and specified MSE(G)        2.550648    0.278048    0.527302   -0.318120  
-------------------------------------------------------------------------------------------------

  EMA Estimate of MSE[G at-site]                   0.084319  
  MSE[G at-site systematic]                        0.085245  
  Equivalent Record Length [G at-site]            78.856508  
  Equivalent Record Length [Syst+Hist-LowOutl]    70.000000  
  Grubbs-Beck Critical Value                      87.000000  

--- Final Results ---

<< Plotting Positions >>
SAN JOSE C-GOLETA CA-FLOW-ANNU
--------------------------------------------------------------------
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|     Events Analyzed       |            Ordered Events            |
|                     FLOW  |          Water        FLOW    H-S    |
| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos |
|---------------------------|--------------------------------------|
|  04 Apr 1941     1,960.0  |    1      2001     2,520.0    1.25   |
|  14 Apr 1942       210.0  |    2      1999     2,500.0    2.14   |
|  21 Jan 1943     1,780.0  |    3      2019     2,290.0    2.50   |
|  22 Feb 1944       200.0  |    4      2011     2,130.0    3.74   |
|  02 Feb 1945       500.0  |    5      2005     2,080.0    4.99   |
|  29 Mar 1946       390.0  |    6      1969     2,000.0    6.24   |
|  20 Nov 1946       500.0  |    7      1941     1,960.0    7.49   |
|  24 Mar 1948        23.0  |    8      1943     1,780.0    8.73   |
|  04 Mar 1949       150.0  |    9      1978     1,770.0    9.98   |
|  06 Feb 1950       230.0  |   10      1966     1,700.0   11.23   |
|  11 Jan 1951         5.2  |   11      1967     1,620.0   12.48   |
|  15 Jan 1952     1,340.0  |   12      1998     1,540.0   13.73   |
|  20 Dec 1952       120.0  |   13      2017     1,500.0   14.97   |
|  24 Jan 1954       162.0  |   14      1992     1,480.0   16.22   |
|  18 Jan 1955       119.0  |   15      1995     1,470.0   17.47   |
|  24 Dec 1955       978.0  |   16      1983     1,440.0   18.72   |
|  17 Apr 1957       286.0  |   17      2008     1,380.0   19.96   |
|  03 Apr 1958       790.0  |   18      1980     1,370.0   21.21   |
|  05 Jan 1959       254.0  |   19      1952     1,340.0   22.46   |
|  27 Apr 1960        51.0  |   20      1973     1,220.0   23.71   |
|  12 Nov 1960       102.0  |   21      1962     1,150.0   24.95   |
|  09 Feb 1962     1,150.0  |   22      1956       978.0   26.20   |
|  09 Feb 1963       258.0  |   23      1975       902.0   27.45   |
|  20 Nov 1963       148.0  |   24      1991       830.0   28.70   |
|  09 Apr 1965       360.0  |   25      1958       790.0   29.95   |
|  16 Nov 1965     1,700.0  |   26      2003       717.0   31.19   |
|  24 Jan 1967     1,620.0  |   27      1984       698.0   32.44   |
|  08 Mar 1968       121.0  |   28      2004       654.0   33.69   |
|  25 Jan 1969     2,000.0  |   29      1986       570.0   34.94   |
|  28 Feb 1970       340.0  |   30      2006       543.0   36.18   |
|  29 Nov 1970       257.0  |   31      1993       531.0   37.43   |
|  27 Dec 1971       428.0  |   32      1947       500.0   38.68   |
|  18 Jan 1973     1,220.0  |   33      1945       500.0   39.93   |
|  06 Jan 1974       243.0  |   34      2010       455.0   41.18   |
|  03 Dec 1974       902.0  |   35      1972       428.0   42.42   |
|  09 Feb 1976       192.0  |   36      1997       400.0   43.67   |
|  02 Jan 1977       285.0  |   37      1946       390.0   44.92   |
|  16 Jan 1978     1,770.0  |   38      1996       368.0   46.17   |
|  27 Mar 1979       163.0  |   39      1965       360.0   47.41   |
|  16 Feb 1980     1,370.0  |   40      1970       340.0   48.66   |
|  01 Mar 1981       267.0  |   41      2000       321.0   49.91   |
|  01 Apr 1982       267.0  |   42      1957       286.0   51.16   |
|  24 Jan 1983     1,440.0  |   43      1977       285.0   52.41   |
|  01 Oct 1983       698.0  |   44      1994       277.0   53.65   |
|  19 Dec 1984       146.0  |   45      1982       267.0   54.90   |
|  14 Feb 1986       570.0  |   46      1981       267.0   56.15   |
|  06 Mar 1987        87.0  |   47      1963       258.0   57.40   |
|  29 Feb 1988       159.0  |   48      1971       257.0   58.64   |
|  09 Feb 1989        26.0  |   49      1959       254.0   59.89   |
|  17 Feb 1990       212.0  |   50      1974       243.0   61.14   |
|  18 Mar 1991       830.0  |   51      1950       230.0   62.39   |
|  12 Feb 1992     1,480.0  |   52      2015       221.0   63.63   |
|  25 Mar 1993       531.0  |   53      1990       212.0   64.88   |
|  20 Feb 1994       277.0  |   54      1942       210.0   66.13   |
|  10 Jan 1995     1,470.0  |   55      1944       200.0   67.38   |
|  04 Feb 1996       368.0  |   56      1976       192.0   68.63   |
|  26 Jan 1997       400.0  |   57      2016       179.0   69.87   |
|  03 Feb 1998     1,540.0  |   58      1979       163.0   71.12   |
|  01 Jan 1999     2,500.0  |   59      1954       162.0   72.37   |
|  23 Feb 2000       321.0  |   60      1988       159.0   73.62   |
|  04 Mar 2001     2,520.0  |   61      1949       150.0   74.86   |
|  12 Nov 2001        13.0  |   62      1964       148.0   76.11   |
|  15 Mar 2003       717.0  |   63      1985       146.0   77.36   |
|  25 Feb 2004       654.0  |   64      1968       121.0   78.61   |
|  10 Jan 2005     2,080.0  |   65      1953       120.0   79.86   |
|  02 Jan 2006       543.0  |   66      1955       119.0   81.10   |
|  28 Jan 2007        10.0  |   67      2018       113.0   82.35   |
|  27 Jan 2008     1,380.0  |   68      2009       107.0   83.60   |
|  15 Dec 2008       107.0  |   69      1961       102.0   84.85   |
|  14 Oct 2009       455.0  |   70      1987        87.0   86.09   |
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|  20 Mar 2011     2,130.0  |   71      1960        51.0*  89.04   |
|  17 Mar 2012        50.0  |   72      2014        50.0*  90.30   |
|  24 Jan 2013        25.0  |   73      2012        50.0*  91.56   |
|  01 Mar 2014        50.0  |   74      1989        26.0*  92.82   |
|  12 Dec 2014       221.0  |   75      2013        25.0*  94.08   |
|  31 Jan 2016       179.0  |   76      1948        23.0*  95.34   |
|  17 Feb 2017     1,500.0  |   77      2002        13.0*  96.60   |
|  22 Mar 2018       113.0  |   78      2007        10.0*  97.86   |
|  01 Jan 2019     2,290.0  |   79      1951         5.2*  99.12   |
|---------------------------|--------------------------------------|
                                                        * Outlier
* Low outlier plotting positions are computed using Median parameters.

<< Frequency Curve >>
SAN JOSE C-GOLETA CA-FLOW-ANNU
----------------------------------------------------------------------------
|   Computed      Variance     |   Percent   |      Confidence Limits      |
|     Curve       Log(EMA)     |   Chance    |          0.05          0.95 |
|          FLOW, CFS           | Exceedance  |          FLOW, CFS          |
|------------------------------|-------------|-----------------------------|
|       7,357.9       0.03300  |    0.200    |      20,099.7       4,328.2 |
|       5,642.5       0.02228  |    0.500    |      12,677.7       3,620.0 |
|       4,497.1       0.01591  |    1.000    |       8,789.0       3,066.7 |
|       3,481.0       0.01102  |    2.000    |       5,968.9       2,504.0 |
|       2,332.1       0.00672  |    5.000    |       3,428.8       1,767.8 |
|       1,606.6       0.00494  |   10.000    |       2,167.2       1,246.4 |
|       1,001.4       0.00416  |   20.000    |       1,293.0         785.8 |
|         378.9       0.00405  |   50.000    |         483.5         296.0 |
|         130.9       0.00670  |   80.000    |         170.7          86.8 |
|          72.4       0.01239  |   90.000    |          99.9          37.6 |
|          43.5       0.02185  |   95.000    |          65.4          17.3 |
|          15.9       0.05976  |   99.000    |          30.8           3.4 |
|------------------------------|-------------|-----------------------------|

<< Multiple Grubbs-Beck Test P-Values >>
SAN JOSE C-GOLETA CA-FLOW-ANNU
--------------------------------
|    Number Of   |  P-Values   |
|  Low Outliers  |             |
|----------------|-------------|
|              1 |    7.017E-2 |
|              2 |    3.068E-2 |
|              3 |    7.728E-3 |
|              4 |    2.836E-2 |
|              5 |    7.346E-3 |
|              6 |    1.057E-3 |
|              7 |    7.739E-2 |
|              8 |    2.227E-2 |
|              9 |    6.000E-3 |
|             10 |    3.414E-1 |
|             11 |    5.517E-1 |
|             12 |    5.063E-1 |
|             13 |    4.847E-1 |
|             14 |    4.618E-1 |
|             15 |    3.265E-1 |
|             16 |    2.096E-1 |
|             17 |    5.539E-1 |
|             18 |    4.430E-1 |
|             19 |    3.344E-1 |
|             20 |    3.544E-1 |
|             21 |    2.698E-1 |
|             22 |    1.704E-1 |
|             23 |    2.631E-1 |
|             24 |    3.243E-1 |
|             25 |    3.103E-1 |
|             26 |    3.214E-1 |
|             27 |    2.259E-1 |
|             28 |    2.153E-1 |
|             29 |    2.018E-1 |
|             30 |    2.252E-1 |
|             31 |    2.257E-1 |
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|             32 |    1.537E-1 |
|             33 |    8.712E-2 |
|             34 |    7.047E-2 |
|             35 |    3.240E-2 |
|             36 |    2.441E-2 |
|             37 |    1.549E-2 |
|             38 |    5.948E-3 |
|             39 |    1.533E-2 |
|----------------|-------------|
* = p-value corresponds to a zero flow value.

<< Systematic Statistics >>
SAN JOSE C-GOLETA CA-FLOW-ANNU
----------------------------------------------------------------
|        Log Transform:        |                               |
|          FLOW, CFS           |       Number of Events        |
|------------------------------|-------------------------------|
|  Mean                 2.551  |  Historic Events           0  |
|  Standard Dev         0.527  |  High Outliers          0     |
|  Station Skew        -0.318  |  Low Outliers           9     |
|  Regional Skew          ---  |  Zero Events            0     |
|  Weighted Skew          ---  |  Missing Events         0     |
|  Adopted Skew        -0.318  |  Systematic Events        79  |
|------------------------------|-------------------------------|

--- End of Analytical Frequency Curve ---

Page 5



Topanga_Creek
-------------------------------
Bulletin 17C (Java) Frequency Analysis
    26 Jan 2021   08:26 AM
-------------------------------

--- Input Data ---

Analysis Name: Topanga Creek
Description: 

Data Set Name: TOPANGA C-TOPANGA BCH CA-FLOW-
DSS File Name: C:\Users\csteward\Documents\HEC\Little_Sycamore\Little_Sycamore.dss
DSS Pathname: /TOPANGA C/TOPANGA BCH CA/FLOW-ANNUAL PEAK/01jan1900/IR-CENTURY/USGS/

Report File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\Topanga_Creek\Topanga_Creek.rpt
XML File Name: 
C:\Users\csteward\Documents\HEC\Little_Sycamore\Bulletin17Results\Topanga_Creek\Topanga_Creek.xml

Start Date:
End Date:

Skew Option: Use Station Skew
Regional Skew: -Infinity
Regional Skew MSE: -Infinity

Plotting Position Type: Hirsch-Stedinger

Upper Confidence Level: 0.05
Lower Confidence Level: 0.95

Display ordinate values using 1 digits in fraction part of value

--- End of Input Data ---

<< EMA Representation of Data >>
TOPANGA C-TOPANGA BCH CA-FLOW-
---------------------------------------------------------------------------------
|                   |          Value           |        Threshold        |      | 
| Year     Peak     |     Low         High     |     Low        High     | Type | 
|-------------------|--------------------------|-------------------------|------|
| 1930       340.0  |        340.0       340.0 |     1.0E-99      1.0E99 | Syst |
| 1931     1,370.0  |      1,370.0     1,370.0 |     1.0E-99      1.0E99 | Syst |
| 1932     1,250.0  |      1,250.0     1,250.0 |     1.0E-99      1.0E99 | Syst |
| 1933     1,430.0  |      1,430.0     1,430.0 |     1.0E-99      1.0E99 | Syst |
| 1934     4,510.0  |      4,510.0     4,510.0 |     1.0E-99      1.0E99 | Syst |
| 1935     1,200.0  |      1,200.0     1,200.0 |     1.0E-99      1.0E99 | Syst |
| 1936       528.0  |        528.0       528.0 |     1.0E-99      1.0E99 | Syst |
| 1937     1,130.0  |      1,130.0     1,130.0 |     1.0E-99      1.0E99 | Syst |
| 1938     7,960.0  |      7,960.0     7,960.0 |     1.0E-99      1.0E99 | Syst |
| 1939         ---  |     12,200.0    12,200.0 |     1.0E-99      1.0E99 | Cens |
| 1940     1,280.0  |      1,280.0     1,280.0 |     1.0E-99      1.0E99 | Syst |
| 1941     1,100.0  |      1,100.0     1,100.0 |     1.0E-99      1.0E99 | Syst |
| 1942       385.0  |        385.0       385.0 |     1.0E-99      1.0E99 | Syst |
| 1943     2,200.0  |      2,200.0     2,200.0 |     1.0E-99      1.0E99 | Syst |
| 1944     5,070.0  |      5,070.0     5,070.0 |     1.0E-99      1.0E99 | Syst |
| 1945       964.0  |        964.0       964.0 |     1.0E-99      1.0E99 | Syst |
| 1946       905.0  |        905.0       905.0 |     1.0E-99      1.0E99 | Syst |
| 1947       567.0  |        567.0       567.0 |     1.0E-99      1.0E99 | Syst |
| 1948       276.0  |        276.0       276.0 |     1.0E-99      1.0E99 | Syst |
| 1949        63.0  |         63.0        63.0 |     1.0E-99      1.0E99 | Syst |
| 1950       275.0  |        275.0       275.0 |     1.0E-99      1.0E99 | Syst |
| 1951        21.0  |         21.0        21.0 |     1.0E-99      1.0E99 | Syst |
| 1952     6,050.0  |      6,050.0     6,050.0 |     1.0E-99      1.0E99 | Syst |
| 1953       702.0  |        702.0       702.0 |     1.0E-99      1.0E99 | Syst |
| 1954     2,090.0  |      2,090.0     2,090.0 |     1.0E-99      1.0E99 | Syst |
| 1955       151.0  |        151.0       151.0 |     1.0E-99      1.0E99 | Syst |
| 1956     1,540.0  |      1,540.0     1,540.0 |     1.0E-99      1.0E99 | Syst |
| 1957       655.0  |        655.0       655.0 |     1.0E-99      1.0E99 | Syst |
| 1958     3,950.0  |      3,950.0     3,950.0 |     1.0E-99      1.0E99 | Syst |
| 1959     1,510.0  |      1,510.0     1,510.0 |     1.0E-99      1.0E99 | Syst |
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| 1960       539.0  |        539.0       539.0 |     1.0E-99      1.0E99 | Syst |
| 1961        28.0  |         28.0        28.0 |     1.0E-99      1.0E99 | Syst |
| 1962     2,790.0  |      2,790.0     2,790.0 |     1.0E-99      1.0E99 | Syst |
| 1963       569.0  |        569.0       569.0 |     1.0E-99      1.0E99 | Syst |
| 1964       196.0  |        196.0       196.0 |     1.0E-99      1.0E99 | Syst |
| 1965       716.0  |        716.0       716.0 |     1.0E-99      1.0E99 | Syst |
| 1966     3,500.0  |      3,500.0     3,500.0 |     1.0E-99      1.0E99 | Syst |
| 1967     2,280.0  |      2,280.0     2,280.0 |     1.0E-99      1.0E99 | Syst |
| 1968       567.0  |        567.0       567.0 |     1.0E-99      1.0E99 | Syst |
| 1969    12,200.0  |     12,200.0    12,200.0 |     1.0E-99      1.0E99 | Syst |
| 1970       844.0  |        844.0       844.0 |     1.0E-99      1.0E99 | Syst |
| 1971     3,020.0  |      3,020.0     3,020.0 |     1.0E-99      1.0E99 | Syst |
| 1972       588.0  |        588.0       588.0 |     1.0E-99      1.0E99 | Syst |
| 1973     3,840.0  |      3,840.0     3,840.0 |     1.0E-99      1.0E99 | Syst |
| 1974     2,060.0  |      2,060.0     2,060.0 |     1.0E-99      1.0E99 | Syst |
| 1975     1,670.0  |      1,670.0     1,670.0 |     1.0E-99      1.0E99 | Syst |
| 1976        72.0  |         72.0        72.0 |     1.0E-99      1.0E99 | Syst |
| 1977       219.0  |        219.0       219.0 |     1.0E-99      1.0E99 | Syst |
| 1978    10,100.0  |     10,100.0    10,100.0 |     1.0E-99      1.0E99 | Syst |
| 1979     2,490.0  |      2,490.0     2,490.0 |     1.0E-99      1.0E99 | Syst |
|-------------------|--------------------------|-------------------------|------|

-------------------------------------------------------------------------------------------------
  Fitted log10 Moments                              Mean      Variance    Std Dev       Skew     
-------------------------------------------------------------------------------------------------
  EMA at-site data w/o regional info               2.999289    0.387860    0.622784   -0.620225  
  EMA w/ regional info and B17b MSE(G)             2.999289    0.387860    0.622784   -0.620225  
  EMA w/ regional info and specified MSE(G)        2.999289    0.387860    0.622784   -0.620225  
-------------------------------------------------------------------------------------------------

  EMA Estimate of MSE[G at-site]                   0.149727  
  MSE[G at-site systematic]                        0.152102  
  Equivalent Record Length [G at-site]            49.776998  
  Equivalent Record Length [Syst+Hist-LowOutl]    49.000000  
  Grubbs-Beck Critical Value                       0.000000  

--- Final Results ---

<< Plotting Positions >>
TOPANGA C-TOPANGA BCH CA-FLOW-
--------------------------------------------------------------------
|     Events Analyzed       |            Ordered Events            |
|                     FLOW  |          Water        FLOW    H-S    |
| Day Mon Year         CFS  |  Rank     Year         CFS  Plot Pos |
|---------------------------|--------------------------------------|
|  15 Mar 1930       340.0  |    1      1969    12,200.0    1.96   |
|  04 Feb 1931     1,370.0  |    2      1978    10,100.0    5.88   |
|  08 Feb 1932     1,250.0  |    3      1938     7,960.0    7.84   |
|  19 Jan 1933     1,430.0  |    4      1952     6,050.0    9.80   |
|  31 Dec 1933     4,510.0  |    5      1944     5,070.0   11.76   |
|  05 Jan 1935     1,200.0  |    6      1934     4,510.0   13.73   |
|  22 Feb 1936       528.0  |    7      1958     3,950.0   15.69   |
|  15 Mar 1937     1,130.0  |    8      1973     3,840.0   17.65   |
|  02 Mar 1938     7,960.0  |    9      1966     3,500.0   19.61   |
|  01 Jan 1939         ---  |   10      1971     3,020.0   21.57   |
|  01 Feb 1940     1,280.0  |   11      1962     2,790.0   23.53   |
|  20 Feb 1941     1,100.0  |   12      1979     2,490.0   25.49   |
|  28 Dec 1941       385.0  |   13      1967     2,280.0   27.45   |
|  22 Jan 1943     2,200.0  |   14      1943     2,200.0   29.41   |
|  22 Feb 1944     5,070.0  |   15      1954     2,090.0   31.37   |
|  02 Feb 1945       964.0  |   16      1974     2,060.0   33.33   |
|  23 Dec 1945       905.0  |   17      1975     1,670.0   35.29   |
|  20 Nov 1946       567.0  |   18      1956     1,540.0   37.25   |
|  24 Mar 1948       276.0  |   19      1959     1,510.0   39.22   |
|  26 Dec 1948        63.0  |   20      1933     1,430.0   41.18   |
|  18 Dec 1949       275.0  |   21      1931     1,370.0   43.14   |
|  11 Jan 1951        21.0  |   22      1940     1,280.0   45.10   |
|  15 Jan 1952     6,050.0  |   23      1932     1,250.0   47.06   |
|  01 Dec 1952       702.0  |   24      1935     1,200.0   49.02   |
|  13 Feb 1954     2,090.0  |   25      1937     1,130.0   50.98   |
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|  18 Jan 1955       151.0  |   26      1941     1,100.0   52.94   |
|  26 Jan 1956     1,540.0  |   27      1945       964.0   54.90   |
|  23 Feb 1957       655.0  |   28      1946       905.0   56.86   |
|  03 Apr 1958     3,950.0  |   29      1970       844.0   58.82   |
|  06 Jan 1959     1,510.0  |   30      1965       716.0   60.78   |
|  27 Apr 1960       539.0  |   31      1953       702.0   62.75   |
|  26 Jan 1961        28.0  |   32      1957       655.0   64.71   |
|  10 Feb 1962     2,790.0  |   33      1972       588.0   66.67   |
|  09 Feb 1963       569.0  |   34      1963       569.0   68.63   |
|  21 Jan 1964       196.0  |   35      1968       567.0   70.59   |
|  09 Apr 1965       716.0  |   36      1947       567.0   72.55   |
|  29 Dec 1965     3,500.0  |   37      1960       539.0   74.51   |
|  24 Jan 1967     2,280.0  |   38      1936       528.0   76.47   |
|  08 Mar 1968       567.0  |   39      1942       385.0   78.43   |
|  25 Jan 1969    12,200.0  |   40      1930       340.0   80.39   |
|  04 Mar 1970       844.0  |   41      1948       276.0   82.35   |
|  29 Nov 1970     3,020.0  |   42      1950       275.0   84.31   |
|  27 Dec 1971       588.0  |   43      1977       219.0   86.27   |
|  11 Feb 1973     3,840.0  |   44      1964       196.0   88.24   |
|  07 Jan 1974     2,060.0  |   45      1955       151.0   90.20   |
|  06 Mar 1975     1,670.0  |   46      1976        72.0   92.16   |
|  09 Feb 1976        72.0  |   47      1949        63.0   94.12   |
|  03 Jan 1977       219.0  |   48      1961        28.0   96.08   |
|  04 Mar 1978    10,100.0  |   49      1951        21.0   98.04   |
|  01 Jan 1979     2,490.0  |   50      1939         ---    3.92   |
|---------------------------|--------------------------------------|
* Low outlier plotting positions are computed using Median parameters.

<< Frequency Curve >>
TOPANGA C-TOPANGA BCH CA-FLOW-
----------------------------------------------------------------------------
|   Computed      Variance     |   Percent   |      Confidence Limits      |
|     Curve       Log(EMA)     |   Chance    |          0.05          0.95 |
|          FLOW, CFS           | Exceedance  |          FLOW, CFS          |
|------------------------------|-------------|-----------------------------|
|      21,666.7       0.06504  |    0.200    |      61,729.3       8,567.8 |
|      17,523.4       0.04431  |    0.500    |      41,565.1       8,115.6 |
|      14,486.0       0.03136  |    1.000    |      30,231.5       7,626.4 |
|      11,574.6       0.02100  |    2.000    |      21,517.3       6,939.3 |
|       7,994.8       0.01164  |    5.000    |      13,042.0       5,548.2 |
|       5,555.7       0.00799  |   10.000    |       8,286.3       4,037.3 |
|       3,413.1       0.00718  |   20.000    |       4,750.1       2,433.2 |
|       1,156.9       0.00945  |   50.000    |       1,694.0         792.3 |
|         318.1       0.01430  |   80.000    |         486.1         186.0 |
|         148.4       0.02297  |   90.000    |         242.7          69.0 |
|          75.4       0.03840  |   95.000    |         136.3          24.6 |
|          18.8       0.10629  |   99.000    |          45.3           1.8 |
|------------------------------|-------------|-----------------------------|

<< Multiple Grubbs-Beck Test P-Values >>
TOPANGA C-TOPANGA BCH CA-FLOW-
--------------------------------
|    Number Of   |  P-Values   |
|  Low Outliers  |             |
|----------------|-------------|
|              1 |    1.158E-1 |
|              2 |    1.178E-2 |
|              3 |    2.995E-2 |
|              4 |    5.596E-3 |
|              5 |    1.044E-1 |
|              6 |    1.671E-1 |
|              7 |    1.254E-1 |
|              8 |    2.323E-1 |
|              9 |    9.827E-2 |
|             10 |    1.998E-1 |
|             11 |    2.385E-1 |
|             12 |    7.769E-1 |
|             13 |    6.773E-1 |
|             14 |    6.418E-1 |
|             15 |    4.656E-1 |
|             16 |    2.995E-1 |
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Topanga_Creek
|             17 |    2.134E-1 |
|             18 |    2.768E-1 |
|             19 |    2.716E-1 |
|             20 |    1.713E-1 |
|             21 |    3.715E-1 |
|             22 |    3.907E-1 |
|             23 |    3.948E-1 |
|             24 |    6.194E-1 |
|----------------|-------------|
* = p-value corresponds to a zero flow value.

<< Systematic Statistics >>
TOPANGA C-TOPANGA BCH CA-FLOW-
----------------------------------------------------------------
|        Log Transform:        |                               |
|          FLOW, CFS           |       Number of Events        |
|------------------------------|-------------------------------|
|  Mean                 2.999  |  Historic Events           0  |
|  Standard Dev         0.623  |  High Outliers          0     |
|  Station Skew        -0.620  |  Low Outliers           0     |
|  Regional Skew          ---  |  Zero Events            0     |
|  Weighted Skew          ---  |  Missing Events         1     |
|  Adopted Skew        -0.620  |  Systematic Events        49  |
|                              |  Historic Period          50  |
|------------------------------|-------------------------------|

--- End of Analytical Frequency Curve ---
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KEY TO REACHES
See attached diagram

Reach US Section DS Section Add
18R 18569 15587 60B+61B
17R 14716 12771 62B
16R 12086 9189 63B
20R 8575 5707 64B
15R 5292 4538 65B
14R 4115 1652 66B
13R 1374 1000 67B



Reach: 18R

18569 To 15587

18569 18229 17736 17072 16221 15587 Volavg Discharge

Label Volume Label Volume Label Volume Label Volume Label Volume Label Volume Volavg Discharge
Discharge Storage x y x y x y x y x y ac-ft cfs

0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 14.95362 100 14.47416 100 13.97193 100 13.26665 100 12.50999 100 12.05755 13.53898 100
500 46.9352 500 45.52383 500 43.8876 500 41.58016 500 39.25874 500 37.82053 42.50101 500

1000 76.34855 1000 74.1525 1000 71.46744 1000 67.6274 1000 63.86243 1000 61.53265 69.16516 1000
1500 101.5439 1500 98.71225 1500 95.22033 1500 90.13931 1500 85.10914 1500 81.99706 92.12033 1500
2000 124.3482 2000 120.949 2000 116.7208 2000 110.49 2000 104.2625 2000 100.4053 112.8626 2000
2500 145.6423 2500 141.7277 2500 136.8126 2500 129.5129 2500 122.1907 2500 117.6511 132.2562 2500
3000 165.7014 3000 161.324 3000 155.7607 3000 147.4408 3000 139.1 3000 133.924 150.5418 3000
3500 184.8453 3500 180.0214 3500 173.843 3500 164.5467 3500 155.2355 3500 149.4514 167.9906 3500
4000 203.1947 4000 197.9462 4000 191.1901 4000 180.9332 4000 170.6874 4000 164.3132 184.7108 4000
4500 221.0421 4500 215.3752 4500 208.0376 4500 196.8377 4500 185.6714 4500 178.7178 200.947 4500
5000 238.3671 5000 232.2825 5000 224.3365 5000 212.2148 5000 200.1501 5000 192.6292 216.6633 5000
5500 255.208 5500 248.7239 5500 240.1781 5500 227.1511 5500 214.214 5500 206.139 231.9357 5500
6000 271.6356 6000 264.7646 6000 255.6263 6000 241.705 6000 227.91 6000 219.2881 246.8216 6000
6500 287.6871 6500 280.4381 6500 270.7106 6500 255.9012 6500 241.2665 6500 232.1084 261.352 6500
7000 303.3961 7000 295.7754 7000 285.4677 7000 269.7866 7000 254.3333 7000 244.6507 275.5683 7000 Calc Initial Step
7500 318.868 7500 310.8907 7500 300.0162 7500 283.47 7500 267.2178 7500 257.0225 289.5809 7500
8000 334.0945 8000 325.7623 8000 314.3138 8000 296.9062 8000 279.8666 8000 269.1641 303.3513 8000 LReach = 4140 ft
8500 348.988 8500 340.3067 8500 328.2932 8500 310.0367 8500 292.2216 8500 281.0208 316.8112 8500 Vassumed = 6 fps
9000 363.7383 9000 354.7132 9000 342.1356 9000 323.038 9000 304.4553 9000 292.7549 330.1392 9000 C = Vx1.5 = 9 fps
9500 378.3833 9500 369.0197 9500 355.8823 9500 335.944 9500 316.5995 9500 304.4095 343.373 9500 Tstep = 1 minutes

10000 392.6612 10000 382.9639 10000 369.2565 10000 348.4747 10000 328.4098 10000 315.7499 356.2527 10000 Subreaches = 7.666667
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Reach: 17R

14716 To 12771

14716 14188 13604 12771

Label Volume Label Volume Label Volume Label Volume Volavg Discharge
x y x y x y x y ac-ft cfs

0 0 0 0 0 0 0 0 0 0
100 11.53609 100 11.22517 100 10.74099 100 10.02984 10.88302 100
500 36.0605 500 34.9791 500 33.35999 500 31.08826 33.87196 500

1000 58.69035 1000 56.9 1000 54.28233 1000 50.60588 55.11964 1000
1500 78.21842 1500 75.80234 1500 72.31381 1500 67.48286 73.45436 1500
2000 95.78841 2000 92.80708 2000 88.52232 2000 82.64648 89.94107 2000
2500 112.2606 2500 108.7209 2500 103.6861 2500 96.83744 105.3763 2500
3000 127.8013 3000 123.7337 3000 117.9871 3000 110.2331 119.9388 3000
3500 142.6291 3500 138.0533 3500 131.6209 3500 123.0001 133.8259 3500
4000 156.7761 4000 151.7044 4000 144.6148 4000 135.1644 147.065 4000
4500 170.4728 4500 164.9075 4500 157.1796 4500 146.9156 159.8689 4500
5000 183.7022 5000 177.6607 5000 169.3165 5000 158.2676 172.2367 5000
5500 196.5347 5500 190.0244 5500 181.079 5500 169.2644 184.2256 5500
6000 209.0158 6000 202.0464 6000 192.5148 6000 179.953 195.8825 6000
6500 221.1771 6500 213.7593 6500 203.6596 6500 190.3704 207.2416 6500
7000 233.072 7000 225.2148 7000 214.5587 7000 200.5569 218.3506 7000
7500 244.8063 7500 236.5156 7500 225.3144 7500 210.6179 229.3136 7500
8000 256.3101 8000 247.5839 8000 235.8447 8000 220.4675 240.0516 8000 Calc Initial Step
8500 267.5452 8500 258.3944 8500 246.126 8500 230.0782 250.536 8500
9000 278.6649 9000 269.0953 9000 256.3044 9000 239.5922 260.9142 9000 LReach = 2750 ft
9500 289.7115 9500 279.7277 9500 266.422 9500 249.0553 271.2291 9500 Vassumed = 8 fps

10000 300.4502 10000 290.0544 10000 276.2367 10000 258.222 281.2408 10000 C = Vx1.5 = 12 fps
Tstep = 1 minutes
Subreaches = 3.819444
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Reach: 16R

12086 To 9189

12086 11074 10158 9638 9189

Label Volume Label Volume Label Volume Label Volume Label Volume Volavg Discharge
x y x y x y x y x y ac-ft cfs

0 0 0 0 0 0 0 0 0 0 0 0
100 9.522757 100 8.753694 100 8.146609 100 7.749135 100 7.40942 8.316323 100
500 29.51237 500 27.05979 500 25.10391 500 23.90354 500 22.84316 25.68455 500

1000 48.01729 1000 44.08451 1000 40.92915 1000 38.9773 1000 37.24634 41.85092 1000
1500 64.05737 1500 58.87098 1500 54.68544 1500 52.09768 1500 49.79403 55.9011 1500
2000 78.46358 2000 72.14585 2000 67.05812 2000 63.91923 2000 61.10815 68.53899 2000
2500 91.93585 2500 84.55141 2500 78.59441 2500 74.92781 2500 71.64383 80.33066 2500
3000 104.6482 3000 96.2394 3000 89.45043 3000 85.28299 3000 81.55858 91.43592 3000
3500 116.762 3500 107.3738 3500 99.7892 3500 95.1506 3500 91.00394 102.0159 3500
4000 128.2909 4000 117.9637 4000 109.6128 4000 104.5223 4000 99.96965 112.0718 4000
4500 139.4058 4500 128.1713 4500 119.0809 4500 113.5567 4500 108.6212 121.7672 4500
5000 150.1344 5000 138.0258 5000 128.2296 5000 122.2837 5000 116.9767 131.13 5000
5500 160.5322 5500 147.5847 5500 137.103 5500 130.7491 5500 125.0792 140.2096 5500
6000 170.6463 6000 156.8965 6000 145.7319 6000 138.9858 6000 132.9614 149.0444 6000
6500 180.5352 6500 166.0075 6500 154.1445 6500 147.0116 6500 140.6406 157.6679 6500
7000 190.2073 7000 174.9213 7000 162.39 7000 154.8964 7000 148.1901 166.121 7000
7500 199.7649 7500 183.7361 7500 170.5271 7500 162.6624 7500 155.6255 174.4632 7500
8000 209.1205 8000 192.3625 8000 178.4849 8000 170.262 8000 162.9029 182.6266 8000 Calc Initial Step
8500 218.247 8500 200.7742 8500 186.2806 8500 177.7311 8500 170.0531 190.6172 8500
9000 227.2807 9000 209.1019 9000 193.9608 9000 185.0673 9000 177.0792 198.498 9000 LReach = 3720 ft
9500 236.2683 9500 217.394 9500 201.5675 9500 192.3072 9500 184.0123 206.3099 9500 Vassumed = 7 fps

10000 244.9668 10000 225.4072 10000 208.9962 10000 199.4298 10000 190.8344 213.9269 10000 C = Vx1.5 = 10.5 fps
Tstep = 1 minutes
Subreache  5.904762
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Reach: 20R

8575 To 5707

8575 8062 7694 7388 6663 6253 5707

Label Volume Label Volume Label Volume Label Volume Label Volume Label Volume Label Volume Volavg Discharge
x y x y x y x y x y x y x y ac-ft cfs

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 6.974456 100 6.606723 100 6.307813 100 6.034013 100 5.514512 100 5.136162 100 4.677819 5.893071 100
500 21.44832 500 20.30453 500 19.36736 500 18.57898 500 16.98177 500 15.78214 500 14.35165 18.11639 500

1000 34.96956 1000 33.1024 1000 31.56484 1000 30.31195 1000 27.70495 1000 25.75412 1000 23.44359 29.5502 1000
1500 46.76788 1500 44.31171 1500 42.2808 1500 40.60756 1500 37.01814 1500 34.40622 1500 31.31065 39.52899 1500
2000 57.40552 2000 54.41803 2000 51.95304 2000 49.91173 2000 45.45108 2000 42.2491 2000 38.44881 48.54819 2000
2500 67.30843 2500 63.80966 2500 60.93111 2500 58.55222 2500 53.27703 2500 49.53296 2500 45.08887 56.92861 2500
3000 76.62228 3000 72.63993 3000 69.37865 3000 66.67809 3000 60.62262 3000 56.36491 3000 51.31615 64.80323 3000
3500 85.49158 3500 81.04611 3500 77.42113 3500 74.41219 3500 67.59609 3500 62.8554 3500 57.23346 72.29371 3500
4000 93.90177 4000 89.01024 4000 85.02969 4000 81.73524 4000 74.22085 4000 69.02101 4000 62.85361 79.39606 4000
4500 102.0268 4500 96.70348 4500 92.38212 4500 88.81228 4500 80.61693 4500 74.97427 4500 68.28011 86.25658 4500
5000 109.8673 5000 104.1263 5000 99.47861 5000 95.6413 5000 86.78333 5000 80.7121 5000 73.50751 92.87377 5000
5500 117.476 5500 111.338 5500 106.3764 5500 102.2817 5500 92.77844 5500 86.29377 5500 78.59548 99.30567 5500
6000 124.8771 6000 118.3525 6000 113.0745 6000 108.7282 6000 98.59371 6000 91.70631 6000 83.52651 105.5513 6000
6500 132.0866 6500 125.1866 6500 119.6076 6500 115.0156 6500 104.2663 6500 96.98668 6500 88.3351 111.6407 6500
7000 139.1756 7000 131.9077 7000 126.0318 7000 121.1993 7000 109.8466 7000 102.184 7000 93.073 117.6311 7000
7500 146.1565 7500 138.5168 7500 132.347 7500 127.2792 7500 115.3338 7500 107.2962 7500 97.73542 123.5235 7500
8000 152.9862 8000 144.9894 8000 138.5359 8000 133.238 8000 120.7104 8000 112.3052 8000 102.303 129.2954 8000 Calc Initial Step
8500 159.6972 8500 151.3554 8500 144.6182 8500 139.0949 8500 126.0094 8500 117.2439 8500 106.8084 134.9753 8500
9000 166.2946 9000 157.6134 9000 150.6026 9000 144.8549 9000 131.209 9000 122.0921 9000 111.2303 140.5567 9000 LReach = 3830 ft
9500 172.8041 9500 163.7889 9500 156.5091 9500 150.5406 9500 136.3293 9500 126.8584 9500 115.5751 146.0579 9500 Vassumed = 7 fps

10000 179.2086 10000 169.8642 10000 162.3196 10000 156.1334 10000 141.3615 10000 131.5455 10000 119.8527 151.4694 10000 C = Vx1.5 = 10.5 fps
Tstep = 1 minutes
Subreaches 6.079365
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Reach: 15R

5292 To 4538

5292 4965 4538

Label Volume Label Volume Label Volume Volavg Discharge
x y x y x y ac-ft cfs

0 0 0 0 0 0 0 0
100 4.346347 100 4.081542 100 3.706017 4.044635 100
500 13.31768 500 12.50539 500 11.36872 12.39726 500

1000 21.76948 1000 20.46065 1000 18.5986 20.27624 1000
1500 29.06377 1500 27.33111 1500 24.87096 27.08861 1500
2000 35.67743 2000 33.55578 2000 30.55284 33.26202 2000
2500 41.83639 2500 39.34812 2500 35.82261 39.00237 2500
3000 47.60427 3000 44.77345 3000 40.7693 44.38234 3000
3500 53.09058 3500 49.93184 3500 45.4596 49.49401 3500
4000 58.29745 4000 54.82566 4000 49.90765 54.34359 4000
4500 63.32299 4500 59.54735 4500 54.19974 59.02336 4500
5000 68.15981 5000 64.08811 5000 58.32293 63.52362 5000
5500 72.86595 5500 68.50496 5500 62.33686 67.90259 5500
6000 77.42548 6000 72.78449 6000 66.2275 72.14583 6000
6500 81.87125 6500 76.95238 6500 70.00616 76.2766 6500
7000 86.25743 7000 81.06553 7000 73.7301 80.35102 7000
7500 90.56889 7500 85.10426 7500 77.3912 84.35478 7500
8000 94.7952 8000 89.06458 8000 80.97937 88.27972 8000 Calc Initial Step
8500 98.9651 8500 92.97242 8500 84.52004 92.15252 8500
9000 103.0548 9000 96.80447 9000 87.99239 95.95056 9000 LReach = 1200 ft
9500 107.073 9500 100.5703 9500 91.40456 99.68263 9500 Vassumed = 7 fps

10000 111.0298 10000 104.278 10000 94.76153 103.3564 10000 C = Vx1.5 = 10.5 fps
Tstep = 1 minutes
Subreaches 1.904762
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Reach: 14R

4115 To 1652

4115 3734 3238 2826 2282 1652

Label Volume Label Volume Label Volume Label Volume Label Volume Label Volume Volavg Discharge
x y x y x y x y x y x y ac-ft cfs

0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 3.336654 100 2.981853 100 2.439851 100 2.074486 100 1.582403 100 0.88081 2.216009 100
500 10.25616 500 9.084222 500 7.431323 500 6.290284 500 4.856002 500 2.691679 6.768279 500

1000 16.76424 1000 14.83334 1000 12.11669 1000 10.24733 1000 7.953219 1000 4.33441 11.04154 1000
1500 22.4261 1500 19.82499 1500 16.15012 1500 13.66122 1500 10.63221 1500 5.716604 14.73521 1500
2000 27.5436 2000 24.33718 2000 19.80635 2000 16.75749 2000 13.06107 2000 6.958278 18.07733 2000
2500 32.29486 2500 28.53351 2500 23.20018 2500 19.63132 2500 15.30829 2500 8.094178 21.17706 2500
3000 36.74784 3000 32.45527 3000 26.35797 3000 22.29742 3000 17.39356 3000 9.148825 24.06681 3000
3500 40.9634 3500 36.15918 3500 29.32754 3500 24.79994 3500 19.34622 3500 10.1257 26.787 3500
4000 44.95672 4000 39.66471 4000 32.1324 4000 27.15557 4000 21.17349 4000 11.04131 29.35403 4000
4500 48.81024 4500 43.05856 4500 34.86478 4500 29.45326 4500 22.9596 4500 11.93437 31.8468 4500
5000 52.50686 5000 46.31255 5000 37.479 5000 31.64537 5000 24.65749 5000 12.78197 34.23054 5000
5500 56.10786 5500 49.48209 5500 40.02497 5500 33.78216 5500 26.31656 5500 13.60582 36.55324 5500
6000 59.59938 6000 52.5508 6000 42.4889 6000 35.85388 6000 27.92258 6000 14.4033 38.80314 6000
6500 62.98628 6500 55.52686 6500 44.88421 6500 37.87408 6500 29.48793 6500 15.17921 40.98976 6500
7000 66.32246 7000 58.45459 7000 47.23115 7000 39.84919 7000 31.01705 7000 15.93579 43.13504 7000
7500 69.60753 7500 61.33405 7500 49.52612 7500 41.77473 7500 32.50747 7500 16.67294 45.23714 7500
8000 72.82593 8000 64.15129 8000 51.76963 8000 43.65931 8000 33.96524 8000 17.39302 47.29407 8000 Calc Initial Step
8500 76.0022 8500 66.93295 8500 53.98194 8500 45.51487 8500 35.40143 8500 18.09907 49.32208 8500
9000 79.11517 9000 69.65643 9000 56.14417 9000 47.32829 9000 36.80474 9000 18.78625 51.30584 9000 LReach = 3070 ft
9500 82.17258 9500 72.32976 9500 58.26046 9500 49.09848 9500 38.1721 9500 19.45461 53.248 9500 Vassumed = 9 fps

10000 85.17916 10000 74.95676 10000 60.33679 10000 50.83484 10000 39.51356 10000 20.10985 55.15516 10000 C = Vx1.5 = 13.5 fps
Tstep = 1 minutes
Subreache  3.790123
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Reach: 13R

1374

1374

Label Volume Volavg Discharge
x y ac-ft cfs

0 0 0 0
100 14.95362 14.95362 100
500 46.9352 46.9352 500

1000 76.34855 76.34855 1000
1500 101.5439 101.5439 1500
2000 124.3482 124.3482 2000
2500 145.6423 145.6423 2500
3000 165.7014 165.7014 3000
3500 184.8453 184.8453 3500
4000 203.1947 203.1947 4000
4500 221.0421 221.0421 4500
5000 238.3671 238.3671 5000
5500 255.208 255.208 5500
6000 271.6356 271.6356 6000
6500 287.6871 287.6871 6500
7000 303.3961 303.3961 7000
7500 318.868 318.868 7500
8000 334.0945 334.0945 8000 Calc Initial Step
8500 348.988 348.988 8500
9000 363.7383 363.7383 9000 LReach = 1090 ft
9500 378.3833 378.3833 9500 Vassumed = 7 fps

10000 392.6612 392.6612 10000 C = Vx1.5 = 10.50 fps
Tstep = 1 minutes
Subreaches 1.730159
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SUMMARY

Watershed
Tributary 

Area

100-yr 24-hr 
Rain Depth 

Used

100-yr 24-hr 
Rain Depth 
Calculated Lag Wt'd CN Q100

acres inches inches hours cfs
60B 412.8 9.27 10.93 0.52 75.0 781          
61B 387.8 9.27 9.90 0.37 75.0 897          
62B 336.4 9.27 8.80 0.25 73.9 952          
63B 385.2 9.27 9.27 0.41 74.6 834          
64B 697.6 9.27 9.49 0.42 74.8 1,493      
65B 341.4 9.27 8.70 0.24 74.4 996          
66B 103.7 9.27 7.96 0.14 73.9 388          
67B 275.0 9.27 7.67 0.44 73.7 562          
68B 163.3 9.27 7.11 0.28 73.9 435          



60B

A = 0.645 sm
L = 1.367 mi (max stream length)
Lc = 1.729 mi
S1 = 960 ft/mi (CP to Ridge)
S3 = 789 ft/mi (see calcs below)
ER = 0.453
ER x S3 / (Lc/L) = 283
Basin N = 0.055

Selected Slope for Lag = 789 ft/mi
T60B = 0.52 hours



S3 Calculation

Length, ft Slope ft/ft Length, mi Slope, ft/mi L/S0.5

2026 0.1499 0.3837 791 0.014
619 0.1481 0.1172 782 0.004

0.5009 0.0178
S3 = 789 ft/mi



Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 0.645 75 48.375
Type C 0 68 0
Type B 0 55 0
Total 0.645 48.375

Wt'd CN 75



61B



A = 0.606 sm
L = 1.069 mi (max stream length)
Lc = 0.732 mi
S1 = 1170 ft/mi (CP to Ridge)
S3 = 498 ft/mi (see calcs below)
ER = 0.439
ER x S3 / (Lc/L) = 319
Basin N = 0.055

Selected Slope for Lag = 498 ft/mi
T61B = 0.37 hours

S3 Calculation

Length, ft Slope ft/ft Length, mi Slope, ft/mi L/S0.5

1362 0.2222 0.2580 1173 0.0075
568 0.1497 0.1076 790 0.0038

1012 0.137 0.1917 723 0.0071
771 0.1049 0.1460 554 0.0062

1975 0.0476 0.3741 251 0.0236

1.0773 0.0483
S3 = 498

Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 0.606 75 45.45
Type C 0 68 0
Type B 0 55 0
Total 0.606 45.45

Wt'd CN 75



62B

A = 0.525 sm
L = 0.760 mi (max stream length)
Lc = 0.476 mi
S1 = 887 ft/mi (CP to Ridge)
S3 = 224 ft/mi (see calcs below)
ER = 0.409
ER x S3 / (Lc/L) = 146
Basin N = 0.055

Selected Slope for Lag = 887 ft/mi
T62B = 0.25 hours

S3 Calculation

Length, ft Slope ft/ft Length, mi Slope, ft/mi L/S0.5

1420 0.0253 0.2689 134 0.023
791 0.0519 0.1498 274 0.009

1666 0.0674 0.3155 356 0.017

0.7343 0.0490



S3 = 224.14849

Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 0.487 75 36.538
Type C 0.013 68 0.867
Type B 0.025 55 1.379
Total 0.525 38.784

Wt'd CN 73.9



63B

A = 0.602 sm
L = 1.205 mi (max stream length)
Lc = 0.987 mi
S1 = 687 ft/mi (CP to Ridge)
S3 = 328 ft/mi (see calcs below)
ER = 0.438
ER x S3 / (Lc/L) = 175
Basin N = 0.055

Selected Slope for Lag = 687 ft/mi
T63B = 0.41 hours

S3 Calculation

Length, ft Slope ft/ft Length, mi Slope, ft/mi L/S0.5

171 0.1874 0.0324 989 0.001
740 0.0945 0.1402 499 0.006



1836 0.0499 0.3477 263 0.021

0.5203 0.0287
S3 = 328.01

Curve Numbers Determination

Post-Fire Condition,  Recovered
Area, sf CN CN x Area

Type D 0.590 75 44.219
Type C 0.000 68 0.000
Type B 0.012 55 0.659
Total 0.602 44.878

Wt'd CN 74.6



64B

A = 1.091 sm
L = 1.502 mi (max stream length)
Lc = 0.739 mi
S1 = 782 ft/mi (CP to Ridge)
S3 = 520 ft/mi (see calcs below)
ER = 0.589
ER x S3 / (Lc/L) = 622
Basin N = 0.055

Selected Slope for Lag = 520 ft/mi
T64B = 0.42 hours

S3 Calculation

Length, ft Slope ft/ft Length, mi Slope, ft/mi L/S0.5

2555 0.1387 0.484 732 0.018
1844 0.1125 0.349 594 0.014

606 0.0451 0.115 238 0.007
2146 0.091 0.406 480 0.019

592 0.0657 0.112 347 0.006



152 0.0812 0.029 429 0.001

1.4953 0.0656
S3 = 519.54

Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 1.079 75 80.917
Type C 0.000 68 0.000
Type B 0.012 55 0.645
Total 1.091 81.562

Wt'd CN 74.8



65B

A = 0.533 sm
L = 0.723 mi (max stream length)
Lc = 0.527 mi
S1 = 1191 ft/mi (CP to Ridge)
S3 = 308 ft/mi (see calcs below)
ER = 0.412
ER x S3 / (Lc/L) = 174
Basin N = 0.055

Selected Slope for Lag = 1191 ft/mi
T65B = 0.24 hours

S3 Calculation

Length, ft Slope ft/ft Length, miSlope, ft/m L/S0.5

1972 0.0642 0.3735 339 0.020
1367 0.0503 0.2589 266 0.016

494 0.0615 0.0936 325 0.005



0.7259 0.0414
S3 = 308.0044

Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 0.518 75 38.821
Type C 0.000 68 0.000
Type B 0.016 55 0.869
Total 0.533 39.690

Wt'd CN 74.4



66B

A = 0.162 sm
L = 0.325 mi (max stream length)
Lc = 0.344 mi
S1 = 1403 ft/mi (CP to Ridge)
S3 = 820 ft/mi (see calcs below)
ER = 0.227
ER x S3 / (Lc/L) = 176
Basin N = 0.055

Selected Slope for Lag = 1403 ft/mi
T66B = 0.14 hours

S3 Calculation

Length, ft Slope ft/ft Length, miSlope, ft/m L/S0.5

679 0.1906 0.1286 1006 0.004
644 0.1882 0.1220 994 0.004
258 0.0703 0.0489 371 0.003

0.2994 0.0105
S3 = 819.5889



Curve Numbers Determination

Post-Fire Condition,  Recovered
Area, sf CN CN x Area

Type D 0.153 75 11.495
Type C 0.000 68 0.000
Type B 0.009 55 0.497
Total 0.162 11.992

Wt'd CN 73.9



67B

A = 0.430 sm



L = 1.260 mi (max stream length)
Lc = 0.843 mi
S1 = 861 ft/mi (CP to Ridge)
S3 = 381 ft/mi (see calcs below)
ER = 0.370
ER x S3 / (Lc/L) = 211
Basin N = 0.055

Selected Slope for Lag = 381 ft/mi
T67B = 0.44 hours

S3 Calculation

Length, ft Slope ft/ft Length, miSlope, ft/m L/S0.5

1831 0.1557 0.3468 822 0.012
1895 0.1583 0.3589 836 0.012
2970 0.0366 0.5625 193 0.040

1.2682 0.0650
S3 = 380.9819

Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 0.402 75 30.145
Type C 0.000 68 0.000
Type B 0.028 55 1.526
Total 0.430 31.672

Wt'd CN 73.7



68B

A = 0.253 sm
L = 0.821 mi (max stream length)
Lc = 0.636 mi
S1 = 972 ft/mi (CP to Ridge)
S3 = 520 ft/mi (see calcs below)
ER = 0.284
ER x S3 / (Lc/L) = 191
Basin N = 0.055

Selected Slope for Lag = 972 ft/mi
T61B = 0.28 hours

S3 Calculation

Length, ft Slope ft/ft Length, miSlope, ft/m L/S0.5



1122 0.1869 0.2125 986.8 0.007
2248 0.127 0.4258 670.6 0.016

764 0.032 0.1447 169.0 0.011

0.7830 0.0343
S3 = 519.9052

Curve Numbers Determination

Post-Fire Condition, Recovered
Area, sf CN CN x Area

Type D 0.232 75 17.383
Type C 0.013 68 0.876
Type B 0.009 55 0.486
Total 0.253 18.745

Wt'd CN 73.9



CONCENTRATION POINTS

CP   
HMS/VCRAT

Q100       

cfs
Q100 VCRAT       

cfs
J60B 61B 1,633       

17C 1,754       
16C 1,981       
20C 2,557       

15C/18A 2,859       5,657       
14C 2,921       

13C/19A 3,248       5,875       
12C/20A 3,160       6,018       
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Project: Little_Sycamore_May2021

Simulation �un: 002-mp-Post-Fire

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:20

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 188.07 22Sep2020, 00:25 1.68

61b 0.61 216.56 22Sep2020, 00:15 1.69

J 60b 61b 1.25 393.35 22Sep2020, 00:19 1.69

18r 1.25 314.24 22Sep2020, 01:20 1.62

62b 0.53 227.32 22Sep2020, 00:08 1.65

17c 1.78 373.3 22Sep2020, 01:17 1.63

17r 1.78 333.71 22Sep2020, 02:01 1.56

63b 0.6 199.83 22Sep2020, 00:18 1.67

16c 2.38 395.47 22Sep2020, 01:58 1.59

16r 2.38 386.19 22Sep2020, 02:30 1.54

64b 1.09 358.99 22Sep2020, 00:18 1.68

20c 3.47 483.09 22Sep2020, 02:25 1.58

20r 3.47 479.54 22Sep2020, 02:46 1.55

65b 0.53 239.37 22Sep2020, 00:07 1.68

15c 4 519.57 22Sep2020, 01:08 1.57

15r 4 518.2 22Sep2020, 01:19 1.55

66b 0.16 93.22 22Sep2020, 00:02 1.66

14c 4.16 533.79 22Sep2020, 01:19 1.55

14r 4.16 533.43 22Sep2020, 01:25 1.54

67b 0.43 132.97 22Sep2020, 00:20 1.63

13c 4.59 595.2 22Sep2020, 01:16 1.55

13r 4.59 552.12 22Sep2020, 03:24 1.47

68b 0.26 103.44 22Sep2020, 00:10 1.65
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12c 4.85 568.97 22Sep2020, 03:22 1.48

Paci�c Ocean 4.85 568.97 22Sep2020, 03:22 1.48
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 188.07

Time of Peak Discharge 22Sep2020, 00:25

Volume (IN) 1.68

Precipitation Volume (AC - FT) 123.84

Loss Volume (AC - FT) 64.78

Excess Volume (AC - FT) 59.06

Direct �uno� Volume (AC - FT) 57.9

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 216.56

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 1.69

Precipitation Volume (AC - FT) 116.35

Loss Volume (AC - FT) 60.86

Excess Volume (AC - FT) 55.49

Direct �uno� Volume (AC - FT) 54.73

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 393.35

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 1.69
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 314.24

Time of Peak Discharge 22Sep2020, 01:20

Volume (IN) 1.62

Peak In�ow (CFS) 393.35

In�ow Volume (AC - FT) 112.63

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 227.32

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 1.65

Precipitation Volume (AC - FT) 100.92

Loss Volume (AC - FT) 54.17

Excess Volume (AC - FT) 46.75

Direct �uno� Volume (AC - FT) 46.32

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 373.3

Time of Peak Discharge 22Sep2020, 01:17

Volume (IN) 1.63
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 333.71

Time of Peak Discharge 22Sep2020, 02:01

Volume (IN) 1.56

Peak In�ow (CFS) 373.3

In�ow Volume (AC - FT) 154.15
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 199.83

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 1.67

Precipitation Volume (AC - FT) 115.58

Loss Volume (AC - FT) 61.04

Excess Volume (AC - FT) 54.54

Direct �uno� Volume (AC - FT) 53.71

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 395.47

Time of Peak Discharge 22Sep2020, 01:58

Volume (IN) 1.59
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 386.19

Time of Peak Discharge 22Sep2020, 02:30

Volume (IN) 1.54

Peak In�ow (CFS) 395.47

In�ow Volume (AC - FT) 201.8
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 358.99

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 1.68

Precipitation Volume (AC - FT) 209.28

Loss Volume (AC - FT) 110

Excess Volume (AC - FT) 99.28

Direct �uno� Volume (AC - FT) 97.73

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 483.09

Time of Peak Discharge 22Sep2020, 02:25

Volume (IN) 1.58
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 479.54

Time of Peak Discharge 22Sep2020, 02:46

Volume (IN) 1.55

Peak In�ow (CFS) 483.09

In�ow Volume (AC - FT) 293.05
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 239.37

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 1.68

Precipitation Volume (AC - FT) 102.34

Loss Volume (AC - FT) 54.3

Excess Volume (AC - FT) 48.04

Direct �uno� Volume (AC - FT) 47.62

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 519.57

Time of Peak Discharge 22Sep2020, 01:08

Volume (IN) 1.57
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 518.2

Time of Peak Discharge 22Sep2020, 01:19

Volume (IN) 1.55

Peak In�ow (CFS) 519.57

In�ow Volume (AC - FT) 334.44
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 93.22

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 1.66

Precipitation Volume (AC - FT) 31.1

Loss Volume (AC - FT) 16.7

Excess Volume (AC - FT) 14.41

Direct �uno� Volume (AC - FT) 14.34

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 533.79

Time of Peak Discharge 22Sep2020, 01:19

Volume (IN) 1.55
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 533.43

Time of Peak Discharge 22Sep2020, 01:25

Volume (IN) 1.54

Peak In�ow (CFS) 533.79

In�ow Volume (AC - FT) 344.17
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 132.97

Time of Peak Discharge 22Sep2020, 00:20

Volume (IN) 1.63

Precipitation Volume (AC - FT) 82.56

Loss Volume (AC - FT) 44.52

Excess Volume (AC - FT) 38.04

Direct �uno� Volume (AC - FT) 37.41

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 595.2

Time of Peak Discharge 22Sep2020, 01:16

Volume (IN) 1.55
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 552.12

Time of Peak Discharge 22Sep2020, 03:24

Volume (IN) 1.47

Peak In�ow (CFS) 595.2

In�ow Volume (AC - FT) 378.99
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 103.44

Time of Peak Discharge 22Sep2020, 00:10

Volume (IN) 1.65

Precipitation Volume (AC - FT) 48.96

Loss Volume (AC - FT) 26.28

Excess Volume (AC - FT) 22.68

Direct �uno� Volume (AC - FT) 22.45

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 568.97

Time of Peak Discharge 22Sep2020, 03:22

Volume (IN) 1.48
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 568.97

Time of Peak Discharge 22Sep2020, 03:22

Volume (IN) 1.48

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 005-mp-Post-Fire

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:26

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 299.05 22Sep2020, 00:24 2.6

61b 0.61 344.07 22Sep2020, 00:15 2.62

J 60b 61b 1.25 625.34 22Sep2020, 00:19 2.61

18r 1.25 502.51 22Sep2020, 01:13 2.5

62b 0.53 362.49 22Sep2020, 00:08 2.56

17c 1.78 599.85 22Sep2020, 01:11 2.52

17r 1.78 552.97 22Sep2020, 01:47 2.43

63b 0.6 318.15 22Sep2020, 00:17 2.59

16c 2.38 656.9 22Sep2020, 01:44 2.47

16r 2.38 644.4 22Sep2020, 02:08 2.4

64b 1.09 571.11 22Sep2020, 00:18 2.6

20c 3.47 809.6 22Sep2020, 02:04 2.46

20r 3.47 805.05 22Sep2020, 02:20 2.42

65b 0.53 380.96 22Sep2020, 00:07 2.59

15c 4 897.56 22Sep2020, 00:44 2.45

15r 4 894.79 22Sep2020, 01:00 2.42

66b 0.16 148.29 22Sep2020, 00:02 2.57

14c 4.16 922.42 22Sep2020, 00:58 2.42

14r 4.16 921.68 22Sep2020, 01:05 2.41

67b 0.43 212.62 22Sep2020, 00:19 2.53

13c 4.59 1044.93 22Sep2020, 00:59 2.42

13r 4.59 947.29 22Sep2020, 02:07 2.32

68b 0.26 164.98 22Sep2020, 00:10 2.56
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12c 4.85 980.2 22Sep2020, 02:04 2.33

Paci�c Ocean 4.85 980.2 22Sep2020, 02:04 2.33
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 299.05

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 2.6

Precipitation Volume (AC - FT) 164.43

Loss Volume (AC - FT) 73.25

Excess Volume (AC - FT) 91.19

Direct �uno� Volume (AC - FT) 89.51

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 344.07

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 2.62

Precipitation Volume (AC - FT) 154.49

Loss Volume (AC - FT) 68.82

Excess Volume (AC - FT) 85.67

Direct �uno� Volume (AC - FT) 84.58

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 625.34

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 2.61
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 502.51

Time of Peak Discharge 22Sep2020, 01:13

Volume (IN) 2.5

Peak In�ow (CFS) 625.34

In�ow Volume (AC - FT) 174.09
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 362.49

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 2.56

Precipitation Volume (AC - FT) 133.99

Loss Volume (AC - FT) 61.5

Excess Volume (AC - FT) 72.49

Direct �uno� Volume (AC - FT) 71.87

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 599.85

Time of Peak Discharge 22Sep2020, 01:11

Volume (IN) 2.52
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 552.97

Time of Peak Discharge 22Sep2020, 01:47

Volume (IN) 2.43

Peak In�ow (CFS) 599.85

In�ow Volume (AC - FT) 238.98
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 318.15

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 2.59

Precipitation Volume (AC - FT) 153.47

Loss Volume (AC - FT) 69.12

Excess Volume (AC - FT) 84.35

Direct �uno� Volume (AC - FT) 83.14

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 656.9

Time of Peak Discharge 22Sep2020, 01:44

Volume (IN) 2.47
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 644.4

Time of Peak Discharge 22Sep2020, 02:08

Volume (IN) 2.4

Peak In�ow (CFS) 656.9

In�ow Volume (AC - FT) 313.31
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 571.11

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 2.6

Precipitation Volume (AC - FT) 277.88

Loss Volume (AC - FT) 124.47

Excess Volume (AC - FT) 153.41

Direct �uno� Volume (AC - FT) 151.16

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 809.6

Time of Peak Discharge 22Sep2020, 02:04

Volume (IN) 2.46
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 805.05

Time of Peak Discharge 22Sep2020, 02:20

Volume (IN) 2.42

Peak In�ow (CFS) 809.6

In�ow Volume (AC - FT) 455.71
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 380.96

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 2.59

Precipitation Volume (AC - FT) 135.88

Loss Volume (AC - FT) 61.54

Excess Volume (AC - FT) 74.34

Direct �uno� Volume (AC - FT) 73.74

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 897.56

Time of Peak Discharge 22Sep2020, 00:44

Volume (IN) 2.45
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 894.79

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 2.42

Peak In�ow (CFS) 897.56

In�ow Volume (AC - FT) 521.85
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 148.29

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 2.57

Precipitation Volume (AC - FT) 41.3

Loss Volume (AC - FT) 18.96

Excess Volume (AC - FT) 22.34

Direct �uno� Volume (AC - FT) 22.24

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 922.42

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 2.42
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 921.68

Time of Peak Discharge 22Sep2020, 01:05

Volume (IN) 2.41

Peak In�ow (CFS) 922.42

In�ow Volume (AC - FT) 538.39
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 212.62

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 2.53

Precipitation Volume (AC - FT) 109.62

Loss Volume (AC - FT) 50.59

Excess Volume (AC - FT) 59.04

Direct �uno� Volume (AC - FT) 58.12

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 1044.93

Time of Peak Discharge 22Sep2020, 00:59

Volume (IN) 2.42

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

200

400

600

800

1000

Out�ow

Time

F
L

O
W

 (C
F

S
)



5/1/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 34/38

Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 947.29

Time of Peak Discharge 22Sep2020, 02:07

Volume (IN) 2.32

Peak In�ow (CFS) 1044.93

In�ow Volume (AC - FT) 593.29
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 164.98

Time of Peak Discharge 22Sep2020, 00:10

Volume (IN) 2.56

Precipitation Volume (AC - FT) 65.01

Loss Volume (AC - FT) 29.84

Excess Volume (AC - FT) 35.17

Direct �uno� Volume (AC - FT) 34.83

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 980.2

Time of Peak Discharge 22Sep2020, 02:04

Volume (IN) 2.33
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 980.2

Time of Peak Discharge 22Sep2020, 02:04

Volume (IN) 2.33

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 010-mp-Post-Fire

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:32

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 398.39 22Sep2020, 00:24 3.41

61b 0.61 458.08 22Sep2020, 00:15 3.43

J 60b 61b 1.25 832.88 22Sep2020, 00:19 3.42

18r 1.25 702.52 22Sep2020, 01:04 3.29

62b 0.53 483.79 22Sep2020, 00:08 3.37

17c 1.78 845.88 22Sep2020, 01:02 3.32

17r 1.78 769.61 22Sep2020, 01:34 3.2

63b 0.6 424.27 22Sep2020, 00:17 3.4

16c 2.38 922.1 22Sep2020, 01:31 3.25

16r 2.38 904.53 22Sep2020, 01:54 3.18

64b 1.09 761.01 22Sep2020, 00:18 3.41

20c 3.47 1142.12 22Sep2020, 01:48 3.25

20r 3.47 1137.47 22Sep2020, 02:02 3.2

65b 0.53 507.77 22Sep2020, 00:07 3.41

15c 4 1274.95 22Sep2020, 01:00 3.23

15r 4 1270.86 22Sep2020, 01:10 3.2

66b 0.16 197.61 22Sep2020, 00:02 3.38

14c 4.16 1303.35 22Sep2020, 01:09 3.21

14r 4.16 1302.34 22Sep2020, 01:14 3.19

67b 0.43 284.32 22Sep2020, 00:19 3.34

13c 4.59 1446.43 22Sep2020, 00:55 3.2

13r 4.59 1349.74 22Sep2020, 01:54 3.09

68b 0.26 220.26 22Sep2020, 00:09 3.37
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12c 4.85 1395.18 22Sep2020, 01:51 3.1

Paci�c Ocean 4.85 1395.18 22Sep2020, 01:51 3.1
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 398.39

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 3.41

Precipitation Volume (AC - FT) 198.14

Loss Volume (AC - FT) 78.57

Excess Volume (AC - FT) 119.58

Direct �uno� Volume (AC - FT) 117.46

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 458.08

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 3.43

Precipitation Volume (AC - FT) 186.16

Loss Volume (AC - FT) 73.82

Excess Volume (AC - FT) 112.35

Direct �uno� Volume (AC - FT) 110.97

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 832.88

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 3.42
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 702.52

Time of Peak Discharge 22Sep2020, 01:04

Volume (IN) 3.29

Peak In�ow (CFS) 832.88

In�ow Volume (AC - FT) 228.43
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 483.79

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 3.37

Precipitation Volume (AC - FT) 161.46

Loss Volume (AC - FT) 66.15

Excess Volume (AC - FT) 95.31

Direct �uno� Volume (AC - FT) 94.53

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 845.88

Time of Peak Discharge 22Sep2020, 01:02

Volume (IN) 3.32
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 769.61

Time of Peak Discharge 22Sep2020, 01:34

Volume (IN) 3.2

Peak In�ow (CFS) 845.88

In�ow Volume (AC - FT) 314.17

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

100

200

300

400

500

600

700

800

Out�ow

Time

F
L

O
W

 (C
F

S
)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 15/38

Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 424.27

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 3.4

Precipitation Volume (AC - FT) 184.93

Loss Volume (AC - FT) 74.22

Excess Volume (AC - FT) 110.71

Direct �uno� Volume (AC - FT) 109.19

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 922.1

Time of Peak Discharge 22Sep2020, 01:31

Volume (IN) 3.25
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 904.53

Time of Peak Discharge 22Sep2020, 01:54

Volume (IN) 3.18

Peak In�ow (CFS) 922.1

In�ow Volume (AC - FT) 412.59
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 761.01

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 3.41

Precipitation Volume (AC - FT) 334.85

Loss Volume (AC - FT) 133.58

Excess Volume (AC - FT) 201.27

Direct �uno� Volume (AC - FT) 198.44

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 1142.12

Time of Peak Discharge 22Sep2020, 01:48

Volume (IN) 3.25
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 1137.47

Time of Peak Discharge 22Sep2020, 02:02

Volume (IN) 3.2

Peak In�ow (CFS) 1142.12

In�ow Volume (AC - FT) 601.28
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 507.77

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 3.41

Precipitation Volume (AC - FT) 163.74

Loss Volume (AC - FT) 66.11

Excess Volume (AC - FT) 97.63

Direct �uno� Volume (AC - FT) 96.87

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 1274.95

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 3.23

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

200

400

600

800

1000

1200

Out�ow

Time

F
L

O
W

 (C
F

S
)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 26/38

Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 1270.86

Time of Peak Discharge 22Sep2020, 01:10

Volume (IN) 3.2

Peak In�ow (CFS) 1274.95

In�ow Volume (AC - FT) 689.49
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 197.61

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 3.38

Precipitation Volume (AC - FT) 49.77

Loss Volume (AC - FT) 20.39

Excess Volume (AC - FT) 29.38

Direct �uno� Volume (AC - FT) 29.25

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 1303.35

Time of Peak Discharge 22Sep2020, 01:09

Volume (IN) 3.21
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 1302.34

Time of Peak Discharge 22Sep2020, 01:14

Volume (IN) 3.19

Peak In�ow (CFS) 1303.35

In�ow Volume (AC - FT) 712.17
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 284.32

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 3.34

Precipitation Volume (AC - FT) 132.1

Loss Volume (AC - FT) 54.43

Excess Volume (AC - FT) 77.66

Direct �uno� Volume (AC - FT) 76.5

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 1446.43

Time of Peak Discharge 22Sep2020, 00:55

Volume (IN) 3.2
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 1349.74

Time of Peak Discharge 22Sep2020, 01:54

Volume (IN) 3.09

Peak In�ow (CFS) 1446.43

In�ow Volume (AC - FT) 784.95
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 220.26

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 3.37

Precipitation Volume (AC - FT) 78.34

Loss Volume (AC - FT) 32.09

Excess Volume (AC - FT) 46.24

Direct �uno� Volume (AC - FT) 45.82

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 1395.18

Time of Peak Discharge 22Sep2020, 01:51

Volume (IN) 3.1
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 1395.18

Time of Peak Discharge 22Sep2020, 01:51

Volume (IN) 3.1

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 025-mp-Post-Fire

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:34

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 541.94 22Sep2020, 00:24 4.58

61b 0.61 622.67 22Sep2020, 00:15 4.61

J 60b 61b 1.25 1133.19 22Sep2020, 00:18 4.59

18r 1.25 970.44 22Sep2020, 01:02 4.42

62b 0.53 659.42 22Sep2020, 00:08 4.54

17c 1.78 1171.23 22Sep2020, 00:58 4.46

17r 1.78 1084.81 22Sep2020, 01:28 4.33

63b 0.6 577.75 22Sep2020, 00:17 4.57

16c 2.38 1302.64 22Sep2020, 01:24 4.39

16r 2.38 1280.27 22Sep2020, 01:45 4.3

64b 1.09 1035.45 22Sep2020, 00:18 4.58

20c 3.47 1645.35 22Sep2020, 00:53 4.39

20r 3.47 1641.33 22Sep2020, 01:04 4.33

65b 0.53 691.07 22Sep2020, 00:07 4.58

15c 4 1848.15 22Sep2020, 00:53 4.37

15r 4 1844.61 22Sep2020, 01:03 4.33

66b 0.16 268.89 22Sep2020, 00:02 4.55

14c 4.16 1890.72 22Sep2020, 01:01 4.34

14r 4.16 1889.72 22Sep2020, 01:06 4.32

67b 0.43 388.37 22Sep2020, 00:19 4.49

13c 4.59 2103.7 22Sep2020, 01:00 4.33

13r 4.59 1968.98 22Sep2020, 01:43 4.19

68b 0.26 300.46 22Sep2020, 00:09 4.53
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12c 4.85 2033.78 22Sep2020, 01:41 4.21

Paci�c Ocean 4.85 2033.78 22Sep2020, 01:41 4.21
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 541.94

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 4.58

Precipitation Volume (AC - FT) 244.58

Loss Volume (AC - FT) 84.23

Excess Volume (AC - FT) 160.35

Direct �uno� Volume (AC - FT) 157.64

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 622.67

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 4.61

Precipitation Volume (AC - FT) 229.8

Loss Volume (AC - FT) 79.14

Excess Volume (AC - FT) 150.66

Direct �uno� Volume (AC - FT) 148.89

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 1133.19

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 4.59
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 970.44

Time of Peak Discharge 22Sep2020, 01:02

Volume (IN) 4.42

Peak In�ow (CFS) 1133.19

In�ow Volume (AC - FT) 306.52
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 659.42

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 4.54

Precipitation Volume (AC - FT) 199.31

Loss Volume (AC - FT) 71.12

Excess Volume (AC - FT) 128.18

Direct �uno� Volume (AC - FT) 127.18

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 1171.23

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 4.46
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 1084.81

Time of Peak Discharge 22Sep2020, 01:28

Volume (IN) 4.33

Peak In�ow (CFS) 1171.23

In�ow Volume (AC - FT) 422.4
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 577.75

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 4.57

Precipitation Volume (AC - FT) 228.28

Loss Volume (AC - FT) 79.65

Excess Volume (AC - FT) 148.62

Direct �uno� Volume (AC - FT) 146.67

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 1302.64

Time of Peak Discharge 22Sep2020, 01:24

Volume (IN) 4.39
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 1280.27

Time of Peak Discharge 22Sep2020, 01:45

Volume (IN) 4.3

Peak In�ow (CFS) 1302.64

In�ow Volume (AC - FT) 556.73
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 1035.45

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 4.58

Precipitation Volume (AC - FT) 413.33

Loss Volume (AC - FT) 143.29

Excess Volume (AC - FT) 270.04

Direct �uno� Volume (AC - FT) 266.4

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 1645.35

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 4.39
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 1641.33

Time of Peak Discharge 22Sep2020, 01:04

Volume (IN) 4.33

Peak In�ow (CFS) 1645.35

In�ow Volume (AC - FT) 811.84
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 691.07

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 4.58

Precipitation Volume (AC - FT) 202.11

Loss Volume (AC - FT) 70.98

Excess Volume (AC - FT) 131.13

Direct �uno� Volume (AC - FT) 130.15

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 1848.15

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 4.37
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 1844.61

Time of Peak Discharge 22Sep2020, 01:03

Volume (IN) 4.33

Peak In�ow (CFS) 1848.15

In�ow Volume (AC - FT) 931.8
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 268.89

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 4.55

Precipitation Volume (AC - FT) 61.43

Loss Volume (AC - FT) 21.92

Excess Volume (AC - FT) 39.51

Direct �uno� Volume (AC - FT) 39.34

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 1890.72

Time of Peak Discharge 22Sep2020, 01:01

Volume (IN) 4.34
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 1889.72

Time of Peak Discharge 22Sep2020, 01:06

Volume (IN) 4.32

Peak In�ow (CFS) 1890.72

In�ow Volume (AC - FT) 963.37
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 388.37

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 4.49

Precipitation Volume (AC - FT) 163.06

Loss Volume (AC - FT) 58.55

Excess Volume (AC - FT) 104.5

Direct �uno� Volume (AC - FT) 103.01

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 2103.7

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 4.33
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 1968.98

Time of Peak Discharge 22Sep2020, 01:43

Volume (IN) 4.19

Peak In�ow (CFS) 2103.7

In�ow Volume (AC - FT) 1061.97
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 300.46

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 4.53

Precipitation Volume (AC - FT) 96.7

Loss Volume (AC - FT) 34.51

Excess Volume (AC - FT) 62.19

Direct �uno� Volume (AC - FT) 61.64

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 2033.78

Time of Peak Discharge 22Sep2020, 01:41

Volume (IN) 4.21
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 2033.78

Time of Peak Discharge 22Sep2020, 01:41

Volume (IN) 4.21

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 050-mp-Post-Fire

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 21:33

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 658.2 22Sep2020, 00:24 5.53

61b 0.61 755.86 22Sep2020, 00:15 5.56

J 60b 61b 1.25 1376.41 22Sep2020, 00:18 5.54

18r 1.25 1201.59 22Sep2020, 00:57 5.35

62b 0.53 801.86 22Sep2020, 00:08 5.48

17c 1.78 1461.83 22Sep2020, 00:54 5.39

17r 1.78 1346.99 22Sep2020, 01:22 5.25

63b 0.6 702.15 22Sep2020, 00:17 5.51

16c 2.38 1626.68 22Sep2020, 01:18 5.31

16r 2.38 1603.52 22Sep2020, 01:37 5.22

64b 1.09 1257.72 22Sep2020, 00:18 5.53

20c 3.47 2095.06 22Sep2020, 00:45 5.31

20r 3.47 2083.23 22Sep2020, 00:58 5.25

65b 0.53 839.53 22Sep2020, 00:07 5.53

15c 4 2343.64 22Sep2020, 00:53 5.29

15r 4 2337.96 22Sep2020, 01:01 5.25

66b 0.16 326.61 22Sep2020, 00:02 5.5

14c 4.16 2393.85 22Sep2020, 01:00 5.26

14r 4.16 2392.33 22Sep2020, 01:05 5.24

67b 0.43 472.93 22Sep2020, 00:19 5.43

13c 4.59 2655.4 22Sep2020, 00:58 5.25

13r 4.59 2490.9 22Sep2020, 01:35 5.09

68b 0.26 365.55 22Sep2020, 00:09 5.48
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12c 4.85 2573.16 22Sep2020, 01:33 5.11

Paci�c Ocean 4.85 2573.16 22Sep2020, 01:33 5.11
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 658.2

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 5.53

Precipitation Volume (AC - FT) 281.05

Loss Volume (AC - FT) 87.73

Excess Volume (AC - FT) 193.32

Direct �uno� Volume (AC - FT) 190.13

Base�ow Volume (AC - FT) 0



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 6/38

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

200

400

600

0.1

0.08

0.06

0.04

0.02

0 Precipitation

Excess Precipitation

Out�ow

Precipitation and Out�ow

Time

F
L

O
W

 (C
F

S
)

P
R

E
C

IP
-I

N
C

 (I
N

)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 7/38

Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 755.86

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 5.56

Precipitation Volume (AC - FT) 264.05

Loss Volume (AC - FT) 82.43

Excess Volume (AC - FT) 181.63

Direct �uno� Volume (AC - FT) 179.55

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 1376.41

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 5.54
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 1201.59

Time of Peak Discharge 22Sep2020, 00:57

Volume (IN) 5.35

Peak In�ow (CFS) 1376.41

In�ow Volume (AC - FT) 369.68
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 801.86

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 5.48

Precipitation Volume (AC - FT) 229.02

Loss Volume (AC - FT) 74.21

Excess Volume (AC - FT) 154.81

Direct �uno� Volume (AC - FT) 153.63

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 1461.83

Time of Peak Discharge 22Sep2020, 00:54

Volume (IN) 5.39
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 1346.99

Time of Peak Discharge 22Sep2020, 01:22

Volume (IN) 5.25

Peak In�ow (CFS) 1461.83

In�ow Volume (AC - FT) 510.31
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 702.15

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 5.51

Precipitation Volume (AC - FT) 262.31

Loss Volume (AC - FT) 83.02

Excess Volume (AC - FT) 179.29

Direct �uno� Volume (AC - FT) 177

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 1626.68

Time of Peak Discharge 22Sep2020, 01:18

Volume (IN) 5.31
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 1603.52

Time of Peak Discharge 22Sep2020, 01:37

Volume (IN) 5.22

Peak In�ow (CFS) 1626.68

In�ow Volume (AC - FT) 674.12
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 1257.72

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 5.53

Precipitation Volume (AC - FT) 474.95

Loss Volume (AC - FT) 149.29

Excess Volume (AC - FT) 325.66

Direct �uno� Volume (AC - FT) 321.39

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 2095.06

Time of Peak Discharge 22Sep2020, 00:45

Volume (IN) 5.31
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 2083.23

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 5.25

Peak In�ow (CFS) 2095.06

In�ow Volume (AC - FT) 983.19
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 839.53

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 5.53

Precipitation Volume (AC - FT) 232.25

Loss Volume (AC - FT) 74

Excess Volume (AC - FT) 158.24

Direct �uno� Volume (AC - FT) 157.09

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 2343.64

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 5.29
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 2337.96

Time of Peak Discharge 22Sep2020, 01:01

Volume (IN) 5.25

Peak In�ow (CFS) 2343.64

In�ow Volume (AC - FT) 1128.91
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 326.61

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 5.5

Precipitation Volume (AC - FT) 70.59

Loss Volume (AC - FT) 22.87

Excess Volume (AC - FT) 47.72

Direct �uno� Volume (AC - FT) 47.52

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 2393.85

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 5.26
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 2392.33

Time of Peak Discharge 22Sep2020, 01:05

Volume (IN) 5.24

Peak In�ow (CFS) 2393.85

In�ow Volume (AC - FT) 1167.67
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 472.93

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 5.43

Precipitation Volume (AC - FT) 187.37

Loss Volume (AC - FT) 61.11

Excess Volume (AC - FT) 126.25

Direct �uno� Volume (AC - FT) 124.49

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 2655.4

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 5.25
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 2490.9

Time of Peak Discharge 22Sep2020, 01:35

Volume (IN) 5.09

Peak In�ow (CFS) 2655.4

In�ow Volume (AC - FT) 1287.19
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 365.55

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 5.48

Precipitation Volume (AC - FT) 111.11

Loss Volume (AC - FT) 36

Excess Volume (AC - FT) 75.11

Direct �uno� Volume (AC - FT) 74.46

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 2573.16

Time of Peak Discharge 22Sep2020, 01:33

Volume (IN) 5.11
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 2573.16

Time of Peak Discharge 22Sep2020, 01:33

Volume (IN) 5.11

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 100-mp-Post Fire

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:04

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 780.97 22Sep2020, 00:24 6.53

61b 0.61 896.67 22Sep2020, 00:14 6.56

J 60b 61b 1.25 1633.26 22Sep2020, 00:18 6.54

18r 1.25 1438.27 22Sep2020, 00:56 6.33

62b 0.53 952.41 22Sep2020, 00:08 6.48

17c 1.78 1753.66 22Sep2020, 00:52 6.37

17r 1.78 1634.93 22Sep2020, 01:18 6.22

63b 0.6 833.58 22Sep2020, 00:17 6.51

16c 2.38 1981.11 22Sep2020, 01:14 6.3

16r 2.38 1949.71 22Sep2020, 01:33 6.19

64b 1.09 1492.76 22Sep2020, 00:17 6.53

20c 3.47 2556.55 22Sep2020, 00:45 6.3

20r 3.47 2544.52 22Sep2020, 00:57 6.23

65b 0.53 996.31 22Sep2020, 00:07 6.53

15c 4 2859.17 22Sep2020, 00:51 6.27

15r 4 2853.59 22Sep2020, 00:59 6.22

66b 0.16 387.56 22Sep2020, 00:02 6.5

14c 4.16 2920.92 22Sep2020, 00:58 6.23

14r 4.16 2919.54 22Sep2020, 01:02 6.21

67b 0.43 562.44 22Sep2020, 00:19 6.42

13c 4.59 3247.98 22Sep2020, 00:53 6.23

13r 4.59 3059.42 22Sep2020, 01:31 6.05

68b 0.26 434.38 22Sep2020, 00:09 6.47
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12c 4.85 3159.83 22Sep2020, 01:29 6.07

Paci�c Ocean 4.85 3159.83 22Sep2020, 01:29 6.07
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 780.97

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 6.53

Precipitation Volume (AC - FT) 318.89

Loss Volume (AC - FT) 90.73

Excess Volume (AC - FT) 228.16

Direct �uno� Volume (AC - FT) 224.48

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 896.67

Time of Peak Discharge 22Sep2020, 00:14

Volume (IN) 6.56

Precipitation Volume (AC - FT) 299.61

Loss Volume (AC - FT) 85.24

Excess Volume (AC - FT) 214.36

Direct �uno� Volume (AC - FT) 211.97

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 1633.26

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 6.54
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 1438.27

Time of Peak Discharge 22Sep2020, 00:56

Volume (IN) 6.33

Peak In�ow (CFS) 1633.26

In�ow Volume (AC - FT) 436.45
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 952.41

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 6.48

Precipitation Volume (AC - FT) 259.86

Loss Volume (AC - FT) 76.86

Excess Volume (AC - FT) 182.99

Direct �uno� Volume (AC - FT) 181.63

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 1753.66

Time of Peak Discharge 22Sep2020, 00:52

Volume (IN) 6.37
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 1634.93

Time of Peak Discharge 22Sep2020, 01:18

Volume (IN) 6.22

Peak In�ow (CFS) 1753.66

In�ow Volume (AC - FT) 604.01
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 833.58

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 6.51

Precipitation Volume (AC - FT) 297.63

Loss Volume (AC - FT) 85.9

Excess Volume (AC - FT) 211.73

Direct �uno� Volume (AC - FT) 209.08

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 1981.11

Time of Peak Discharge 22Sep2020, 01:14

Volume (IN) 6.3
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 1949.71

Time of Peak Discharge 22Sep2020, 01:33

Volume (IN) 6.19

Peak In�ow (CFS) 1981.11

In�ow Volume (AC - FT) 798.7
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 1492.76

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 6.53

Precipitation Volume (AC - FT) 538.9

Loss Volume (AC - FT) 154.43

Excess Volume (AC - FT) 384.46

Direct �uno� Volume (AC - FT) 379.54

Base�ow Volume (AC - FT) 0



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 20/38

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

500

1000

1500

0.12

0.1

0.08

0.06

0.04

0.02

0 Precipitation

Excess Precipitation

Out�ow

Precipitation and Out�ow

Time

F
L

O
W

 (C
F

S
)

P
R

E
C

IP
-I

N
C

 (I
N

)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Pre-Project.html 21/38

Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 2556.55

Time of Peak Discharge 22Sep2020, 00:45

Volume (IN) 6.3
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 2544.52

Time of Peak Discharge 22Sep2020, 00:57

Volume (IN) 6.23

Peak In�ow (CFS) 2556.55

In�ow Volume (AC - FT) 1164.63
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 996.31

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 6.53

Precipitation Volume (AC - FT) 263.52

Loss Volume (AC - FT) 76.6

Excess Volume (AC - FT) 186.92

Direct �uno� Volume (AC - FT) 185.59

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 2859.17

Time of Peak Discharge 22Sep2020, 00:51

Volume (IN) 6.27
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 2853.59

Time of Peak Discharge 22Sep2020, 00:59

Volume (IN) 6.22

Peak In�ow (CFS) 2859.17

In�ow Volume (AC - FT) 1337.53
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 387.56

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 6.5

Precipitation Volume (AC - FT) 80.09

Loss Volume (AC - FT) 23.69

Excess Volume (AC - FT) 56.4

Direct �uno� Volume (AC - FT) 56.17

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 2920.92

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 6.23
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 2919.54

Time of Peak Discharge 22Sep2020, 01:02

Volume (IN) 6.21

Peak In�ow (CFS) 2920.92

In�ow Volume (AC - FT) 1383.9
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 562.44

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 6.42

Precipitation Volume (AC - FT) 212.59

Loss Volume (AC - FT) 63.32

Excess Volume (AC - FT) 149.27

Direct �uno� Volume (AC - FT) 147.24

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 3247.98

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 6.23
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 3059.42

Time of Peak Discharge 22Sep2020, 01:31

Volume (IN) 6.05

Peak In�ow (CFS) 3247.98

In�ow Volume (AC - FT) 1525.57
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 434.38

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 6.47

Precipitation Volume (AC - FT) 126.07

Loss Volume (AC - FT) 37.29

Excess Volume (AC - FT) 88.78

Direct �uno� Volume (AC - FT) 88.04

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 3159.83

Time of Peak Discharge 22Sep2020, 01:29

Volume (IN) 6.07
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 3159.83

Time of Peak Discharge 22Sep2020, 01:29

Volume (IN) 6.07

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 002-yr Post-Dev

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:40

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 188.07 22Sep2020, 00:25 1.68

61b 0.61 216.56 22Sep2020, 00:15 1.69

J 60b 61b 1.25 393.35 22Sep2020, 00:19 1.69

18r 1.25 314.24 22Sep2020, 01:20 1.62

62b 0.53 227.32 22Sep2020, 00:08 1.65

17c 1.78 373.3 22Sep2020, 01:17 1.63

17r 1.78 333.71 22Sep2020, 02:01 1.56

63b 0.6 199.83 22Sep2020, 00:18 1.67

16c 2.38 395.47 22Sep2020, 01:58 1.59

16r 2.38 386.19 22Sep2020, 02:30 1.54

64b 1.09 358.99 22Sep2020, 00:18 1.68

20c 3.47 483.09 22Sep2020, 02:25 1.58

20r 3.47 479.54 22Sep2020, 02:46 1.55

65b 0.53 239.37 22Sep2020, 00:07 1.68

15c 4 519.57 22Sep2020, 01:08 1.57

15r 4 518.2 22Sep2020, 01:19 1.55

66b 0.16 93.22 22Sep2020, 00:02 1.66

14c 4.16 533.79 22Sep2020, 01:19 1.55

14r 4.16 533.43 22Sep2020, 01:25 1.54

67b 0.43 132.97 22Sep2020, 00:20 1.63

13c 4.59 595.2 22Sep2020, 01:16 1.55

13r 4.59 552.12 22Sep2020, 03:24 1.47

68b 0.26 103.68 22Sep2020, 00:10 1.65
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12c 4.85 568.99 22Sep2020, 03:22 1.48

Paci�c Ocean 4.85 568.99 22Sep2020, 03:22 1.48
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 188.07

Time of Peak Discharge 22Sep2020, 00:25

Volume (IN) 1.68

Precipitation Volume (AC - FT) 123.84

Loss Volume (AC - FT) 64.78

Excess Volume (AC - FT) 59.06

Direct �uno� Volume (AC - FT) 57.9

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 216.56

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 1.69

Precipitation Volume (AC - FT) 116.35

Loss Volume (AC - FT) 60.86

Excess Volume (AC - FT) 55.49

Direct �uno� Volume (AC - FT) 54.73

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 393.35

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 1.69
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 314.24

Time of Peak Discharge 22Sep2020, 01:20

Volume (IN) 1.62

Peak In�ow (CFS) 393.35

In�ow Volume (AC - FT) 112.63
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 227.32

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 1.65

Precipitation Volume (AC - FT) 100.92

Loss Volume (AC - FT) 54.17

Excess Volume (AC - FT) 46.75

Direct �uno� Volume (AC - FT) 46.32

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 373.3

Time of Peak Discharge 22Sep2020, 01:17

Volume (IN) 1.63
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 333.71

Time of Peak Discharge 22Sep2020, 02:01

Volume (IN) 1.56

Peak In�ow (CFS) 373.3

In�ow Volume (AC - FT) 154.15
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 199.83

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 1.67

Precipitation Volume (AC - FT) 115.58

Loss Volume (AC - FT) 61.04

Excess Volume (AC - FT) 54.54

Direct �uno� Volume (AC - FT) 53.71

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 395.47

Time of Peak Discharge 22Sep2020, 01:58

Volume (IN) 1.59
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 386.19

Time of Peak Discharge 22Sep2020, 02:30

Volume (IN) 1.54

Peak In�ow (CFS) 395.47

In�ow Volume (AC - FT) 201.8
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 358.99

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 1.68

Precipitation Volume (AC - FT) 209.28

Loss Volume (AC - FT) 110

Excess Volume (AC - FT) 99.28

Direct �uno� Volume (AC - FT) 97.73

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 483.09

Time of Peak Discharge 22Sep2020, 02:25

Volume (IN) 1.58
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 479.54

Time of Peak Discharge 22Sep2020, 02:46

Volume (IN) 1.55

Peak In�ow (CFS) 483.09

In�ow Volume (AC - FT) 293.05

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

100

200

300

400

500

Out�ow

Time

F
L

O
W

 (C
F

S
)



5/1/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 23/38

Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 239.37

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 1.68

Precipitation Volume (AC - FT) 102.34

Loss Volume (AC - FT) 54.3

Excess Volume (AC - FT) 48.04

Direct �uno� Volume (AC - FT) 47.62

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 519.57

Time of Peak Discharge 22Sep2020, 01:08

Volume (IN) 1.57
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 518.2

Time of Peak Discharge 22Sep2020, 01:19

Volume (IN) 1.55

Peak In�ow (CFS) 519.57

In�ow Volume (AC - FT) 334.44
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 93.22

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 1.66

Precipitation Volume (AC - FT) 31.1

Loss Volume (AC - FT) 16.7

Excess Volume (AC - FT) 14.41

Direct �uno� Volume (AC - FT) 14.34

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 533.79

Time of Peak Discharge 22Sep2020, 01:19

Volume (IN) 1.55
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 533.43

Time of Peak Discharge 22Sep2020, 01:25

Volume (IN) 1.54

Peak In�ow (CFS) 533.79

In�ow Volume (AC - FT) 344.17
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 132.97

Time of Peak Discharge 22Sep2020, 00:20

Volume (IN) 1.63

Precipitation Volume (AC - FT) 82.56

Loss Volume (AC - FT) 44.52

Excess Volume (AC - FT) 38.04

Direct �uno� Volume (AC - FT) 37.41

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 595.2

Time of Peak Discharge 22Sep2020, 01:16

Volume (IN) 1.55
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 552.12

Time of Peak Discharge 22Sep2020, 03:24

Volume (IN) 1.47

Peak In�ow (CFS) 595.2

In�ow Volume (AC - FT) 378.99
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 103.68

Time of Peak Discharge 22Sep2020, 00:10

Volume (IN) 1.65

Precipitation Volume (AC - FT) 48.96

Loss Volume (AC - FT) 26.23

Excess Volume (AC - FT) 22.73

Direct �uno� Volume (AC - FT) 22.5

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 568.99

Time of Peak Discharge 22Sep2020, 03:22

Volume (IN) 1.48
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 568.99

Time of Peak Discharge 22Sep2020, 03:22

Volume (IN) 1.48

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 005-yr Post-Dev

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:41

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c



5/1/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 2/38

Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 299.05 22Sep2020, 00:24 2.6

61b 0.61 344.07 22Sep2020, 00:15 2.62

J 60b 61b 1.25 625.34 22Sep2020, 00:19 2.61

18r 1.25 502.51 22Sep2020, 01:13 2.5

62b 0.53 362.49 22Sep2020, 00:08 2.56

17c 1.78 599.85 22Sep2020, 01:11 2.52

17r 1.78 552.97 22Sep2020, 01:47 2.43

63b 0.6 318.15 22Sep2020, 00:17 2.59

16c 2.38 656.9 22Sep2020, 01:44 2.47

16r 2.38 644.4 22Sep2020, 02:08 2.4

64b 1.09 571.11 22Sep2020, 00:18 2.6

20c 3.47 809.6 22Sep2020, 02:04 2.46

20r 3.47 805.05 22Sep2020, 02:20 2.42

65b 0.53 380.96 22Sep2020, 00:07 2.59

15c 4 897.56 22Sep2020, 00:44 2.45

15r 4 894.79 22Sep2020, 01:00 2.42

66b 0.16 148.29 22Sep2020, 00:02 2.57

14c 4.16 922.42 22Sep2020, 00:58 2.42

14r 4.16 921.68 22Sep2020, 01:05 2.41

67b 0.43 212.62 22Sep2020, 00:19 2.53

13c 4.59 1044.93 22Sep2020, 00:59 2.42

13r 4.59 947.29 22Sep2020, 02:07 2.32

68b 0.26 165.24 22Sep2020, 00:10 2.57
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12c 4.85 980.23 22Sep2020, 02:04 2.33

Paci�c Ocean 4.85 980.23 22Sep2020, 02:04 2.33
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 299.05

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 2.6

Precipitation Volume (AC - FT) 164.43

Loss Volume (AC - FT) 73.25

Excess Volume (AC - FT) 91.19

Direct �uno� Volume (AC - FT) 89.51

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 344.07

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 2.62

Precipitation Volume (AC - FT) 154.49

Loss Volume (AC - FT) 68.82

Excess Volume (AC - FT) 85.67

Direct �uno� Volume (AC - FT) 84.58

Base�ow Volume (AC - FT) 0



5/1/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 8/38

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

100

200

300

0.06

0.05

0.04

0.03

0.02

0.01

0 Precipitation

Excess Precipitation

Out�ow

Precipitation and Out�ow

Time

F
L

O
W

 (C
F

S
)

P
R

E
C

IP
-I

N
C

 (I
N

)



5/1/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 9/38

Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 625.34

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 2.61
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 502.51

Time of Peak Discharge 22Sep2020, 01:13

Volume (IN) 2.5

Peak In�ow (CFS) 625.34

In�ow Volume (AC - FT) 174.09
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 362.49

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 2.56

Precipitation Volume (AC - FT) 133.99

Loss Volume (AC - FT) 61.5

Excess Volume (AC - FT) 72.49

Direct �uno� Volume (AC - FT) 71.87

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 599.85

Time of Peak Discharge 22Sep2020, 01:11

Volume (IN) 2.52
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 552.97

Time of Peak Discharge 22Sep2020, 01:47

Volume (IN) 2.43

Peak In�ow (CFS) 599.85

In�ow Volume (AC - FT) 238.98
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 318.15

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 2.59

Precipitation Volume (AC - FT) 153.47

Loss Volume (AC - FT) 69.12

Excess Volume (AC - FT) 84.35

Direct �uno� Volume (AC - FT) 83.14

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 656.9

Time of Peak Discharge 22Sep2020, 01:44

Volume (IN) 2.47
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 644.4

Time of Peak Discharge 22Sep2020, 02:08

Volume (IN) 2.4

Peak In�ow (CFS) 656.9

In�ow Volume (AC - FT) 313.31
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 571.11

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 2.6

Precipitation Volume (AC - FT) 277.88

Loss Volume (AC - FT) 124.47

Excess Volume (AC - FT) 153.41

Direct �uno� Volume (AC - FT) 151.16

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 809.6

Time of Peak Discharge 22Sep2020, 02:04

Volume (IN) 2.46
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 805.05

Time of Peak Discharge 22Sep2020, 02:20

Volume (IN) 2.42

Peak In�ow (CFS) 809.6

In�ow Volume (AC - FT) 455.71
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 380.96

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 2.59

Precipitation Volume (AC - FT) 135.88

Loss Volume (AC - FT) 61.54

Excess Volume (AC - FT) 74.34

Direct �uno� Volume (AC - FT) 73.74

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 897.56

Time of Peak Discharge 22Sep2020, 00:44

Volume (IN) 2.45
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 894.79

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 2.42

Peak In�ow (CFS) 897.56

In�ow Volume (AC - FT) 521.85
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 148.29

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 2.57

Precipitation Volume (AC - FT) 41.3

Loss Volume (AC - FT) 18.96

Excess Volume (AC - FT) 22.34

Direct �uno� Volume (AC - FT) 22.24

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 922.42

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 2.42
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 921.68

Time of Peak Discharge 22Sep2020, 01:05

Volume (IN) 2.41

Peak In�ow (CFS) 922.42

In�ow Volume (AC - FT) 538.39
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 212.62

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 2.53

Precipitation Volume (AC - FT) 109.62

Loss Volume (AC - FT) 50.59

Excess Volume (AC - FT) 59.04

Direct �uno� Volume (AC - FT) 58.12

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 1044.93

Time of Peak Discharge 22Sep2020, 00:59

Volume (IN) 2.42
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 947.29

Time of Peak Discharge 22Sep2020, 02:07

Volume (IN) 2.32

Peak In�ow (CFS) 1044.93

In�ow Volume (AC - FT) 593.29
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 165.24

Time of Peak Discharge 22Sep2020, 00:10

Volume (IN) 2.57

Precipitation Volume (AC - FT) 65.01

Loss Volume (AC - FT) 29.78

Excess Volume (AC - FT) 35.23

Direct �uno� Volume (AC - FT) 34.89

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 980.23

Time of Peak Discharge 22Sep2020, 02:04

Volume (IN) 2.33
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 980.23

Time of Peak Discharge 22Sep2020, 02:04

Volume (IN) 2.33

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 010-yr Post Dev

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:43

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 398.39 22Sep2020, 00:24 3.41

61b 0.61 458.08 22Sep2020, 00:15 3.43

J 60b 61b 1.25 832.88 22Sep2020, 00:19 3.42

18r 1.25 702.52 22Sep2020, 01:04 3.29

62b 0.53 483.79 22Sep2020, 00:08 3.37

17c 1.78 845.88 22Sep2020, 01:02 3.32

17r 1.78 769.61 22Sep2020, 01:34 3.2

63b 0.6 424.27 22Sep2020, 00:17 3.4

16c 2.38 922.1 22Sep2020, 01:31 3.25

16r 2.38 904.53 22Sep2020, 01:54 3.18

64b 1.09 761.01 22Sep2020, 00:18 3.41

20c 3.47 1142.12 22Sep2020, 01:48 3.25

20r 3.47 1137.47 22Sep2020, 02:02 3.2

65b 0.53 507.77 22Sep2020, 00:07 3.41

15c 4 1274.95 22Sep2020, 01:00 3.23

15r 4 1270.86 22Sep2020, 01:10 3.2

66b 0.16 197.61 22Sep2020, 00:02 3.38

14c 4.16 1303.35 22Sep2020, 01:09 3.21

14r 4.16 1302.34 22Sep2020, 01:14 3.19

67b 0.43 284.32 22Sep2020, 00:19 3.34

13c 4.59 1446.43 22Sep2020, 00:55 3.2

13r 4.59 1349.74 22Sep2020, 01:54 3.09

68b 0.26 220.54 22Sep2020, 00:09 3.37
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12c 4.85 1395.21 22Sep2020, 01:51 3.1

Paci�c Ocean 4.85 1395.21 22Sep2020, 01:51 3.1
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 398.39

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 3.41

Precipitation Volume (AC - FT) 198.14

Loss Volume (AC - FT) 78.57

Excess Volume (AC - FT) 119.58

Direct �uno� Volume (AC - FT) 117.46

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 458.08

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 3.43

Precipitation Volume (AC - FT) 186.16

Loss Volume (AC - FT) 73.82

Excess Volume (AC - FT) 112.35

Direct �uno� Volume (AC - FT) 110.97

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 832.88

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 3.42
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 702.52

Time of Peak Discharge 22Sep2020, 01:04

Volume (IN) 3.29

Peak In�ow (CFS) 832.88

In�ow Volume (AC - FT) 228.43
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 483.79

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 3.37

Precipitation Volume (AC - FT) 161.46

Loss Volume (AC - FT) 66.15

Excess Volume (AC - FT) 95.31

Direct �uno� Volume (AC - FT) 94.53

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 845.88

Time of Peak Discharge 22Sep2020, 01:02

Volume (IN) 3.32
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 769.61

Time of Peak Discharge 22Sep2020, 01:34

Volume (IN) 3.2

Peak In�ow (CFS) 845.88

In�ow Volume (AC - FT) 314.17
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 424.27

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 3.4

Precipitation Volume (AC - FT) 184.93

Loss Volume (AC - FT) 74.22

Excess Volume (AC - FT) 110.71

Direct �uno� Volume (AC - FT) 109.19

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 922.1

Time of Peak Discharge 22Sep2020, 01:31

Volume (IN) 3.25
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 904.53

Time of Peak Discharge 22Sep2020, 01:54

Volume (IN) 3.18

Peak In�ow (CFS) 922.1

In�ow Volume (AC - FT) 412.59
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 761.01

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 3.41

Precipitation Volume (AC - FT) 334.85

Loss Volume (AC - FT) 133.58

Excess Volume (AC - FT) 201.27

Direct �uno� Volume (AC - FT) 198.44

Base�ow Volume (AC - FT) 0



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 20/38

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

200

400

600

800

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0 Precipitation

Excess Precipitation

Out�ow

Precipitation and Out�ow

Time

F
L

O
W

 (C
F

S
)

P
R

E
C

IP
-I

N
C

 (I
N

)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 21/38

Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 1142.12

Time of Peak Discharge 22Sep2020, 01:48

Volume (IN) 3.25
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 1137.47

Time of Peak Discharge 22Sep2020, 02:02

Volume (IN) 3.2

Peak In�ow (CFS) 1142.12

In�ow Volume (AC - FT) 601.28
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 507.77

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 3.41

Precipitation Volume (AC - FT) 163.74

Loss Volume (AC - FT) 66.11

Excess Volume (AC - FT) 97.63

Direct �uno� Volume (AC - FT) 96.87

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 1274.95

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 3.23
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 1270.86

Time of Peak Discharge 22Sep2020, 01:10

Volume (IN) 3.2

Peak In�ow (CFS) 1274.95

In�ow Volume (AC - FT) 689.49
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 197.61

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 3.38

Precipitation Volume (AC - FT) 49.77

Loss Volume (AC - FT) 20.39

Excess Volume (AC - FT) 29.38

Direct �uno� Volume (AC - FT) 29.25

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 1303.35

Time of Peak Discharge 22Sep2020, 01:09

Volume (IN) 3.21
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 1302.34

Time of Peak Discharge 22Sep2020, 01:14

Volume (IN) 3.19

Peak In�ow (CFS) 1303.35

In�ow Volume (AC - FT) 712.17
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 284.32

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 3.34

Precipitation Volume (AC - FT) 132.1

Loss Volume (AC - FT) 54.43

Excess Volume (AC - FT) 77.66

Direct �uno� Volume (AC - FT) 76.5

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 1446.43

Time of Peak Discharge 22Sep2020, 00:55

Volume (IN) 3.2
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 1349.74

Time of Peak Discharge 22Sep2020, 01:54

Volume (IN) 3.09

Peak In�ow (CFS) 1446.43

In�ow Volume (AC - FT) 784.95
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 220.54

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 3.37

Precipitation Volume (AC - FT) 78.34

Loss Volume (AC - FT) 32.03

Excess Volume (AC - FT) 46.31

Direct �uno� Volume (AC - FT) 45.88

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 1395.21

Time of Peak Discharge 22Sep2020, 01:51

Volume (IN) 3.1
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 1395.21

Time of Peak Discharge 22Sep2020, 01:51

Volume (IN) 3.1

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 025-yr Post Dev

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:44

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 541.94 22Sep2020, 00:24 4.58

61b 0.61 622.67 22Sep2020, 00:15 4.61

J 60b 61b 1.25 1133.19 22Sep2020, 00:18 4.59

18r 1.25 970.44 22Sep2020, 01:02 4.42

62b 0.53 659.42 22Sep2020, 00:08 4.54

17c 1.78 1171.23 22Sep2020, 00:58 4.46

17r 1.78 1084.81 22Sep2020, 01:28 4.33

63b 0.6 577.75 22Sep2020, 00:17 4.57

16c 2.38 1302.64 22Sep2020, 01:24 4.39

16r 2.38 1280.27 22Sep2020, 01:45 4.3

64b 1.09 1035.45 22Sep2020, 00:18 4.58

20c 3.47 1645.35 22Sep2020, 00:53 4.39

20r 3.47 1641.33 22Sep2020, 01:04 4.33

65b 0.53 691.07 22Sep2020, 00:07 4.58

15c 4 1848.15 22Sep2020, 00:53 4.37

15r 4 1844.61 22Sep2020, 01:03 4.33

66b 0.16 268.89 22Sep2020, 00:02 4.55

14c 4.16 1890.72 22Sep2020, 01:01 4.34

14r 4.16 1889.72 22Sep2020, 01:06 4.32

67b 0.43 388.37 22Sep2020, 00:19 4.49

13c 4.59 2103.7 22Sep2020, 01:00 4.33

13r 4.59 1968.98 22Sep2020, 01:43 4.19

68b 0.26 300.75 22Sep2020, 00:09 4.54
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12c 4.85 2033.81 22Sep2020, 01:41 4.21

Paci�c Ocean 4.85 2033.81 22Sep2020, 01:41 4.21
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 541.94

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 4.58

Precipitation Volume (AC - FT) 244.58

Loss Volume (AC - FT) 84.23

Excess Volume (AC - FT) 160.35

Direct �uno� Volume (AC - FT) 157.64

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 622.67

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 4.61

Precipitation Volume (AC - FT) 229.8

Loss Volume (AC - FT) 79.14

Excess Volume (AC - FT) 150.66

Direct �uno� Volume (AC - FT) 148.89

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 1133.19

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 4.59
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 970.44

Time of Peak Discharge 22Sep2020, 01:02

Volume (IN) 4.42

Peak In�ow (CFS) 1133.19

In�ow Volume (AC - FT) 306.52
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 659.42

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 4.54

Precipitation Volume (AC - FT) 199.31

Loss Volume (AC - FT) 71.12

Excess Volume (AC - FT) 128.18

Direct �uno� Volume (AC - FT) 127.18

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 1171.23

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 4.46
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 1084.81

Time of Peak Discharge 22Sep2020, 01:28

Volume (IN) 4.33

Peak In�ow (CFS) 1171.23

In�ow Volume (AC - FT) 422.4
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 577.75

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 4.57

Precipitation Volume (AC - FT) 228.28

Loss Volume (AC - FT) 79.65

Excess Volume (AC - FT) 148.62

Direct �uno� Volume (AC - FT) 146.67

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 1302.64

Time of Peak Discharge 22Sep2020, 01:24

Volume (IN) 4.39
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 1280.27

Time of Peak Discharge 22Sep2020, 01:45

Volume (IN) 4.3

Peak In�ow (CFS) 1302.64

In�ow Volume (AC - FT) 556.73
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 1035.45

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 4.58

Precipitation Volume (AC - FT) 413.33

Loss Volume (AC - FT) 143.29

Excess Volume (AC - FT) 270.04

Direct �uno� Volume (AC - FT) 266.4

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 1645.35

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 4.39
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 1641.33

Time of Peak Discharge 22Sep2020, 01:04

Volume (IN) 4.33

Peak In�ow (CFS) 1645.35

In�ow Volume (AC - FT) 811.84
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18:00 21:00 00:00
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 691.07

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 4.58

Precipitation Volume (AC - FT) 202.11

Loss Volume (AC - FT) 70.98

Excess Volume (AC - FT) 131.13

Direct �uno� Volume (AC - FT) 130.15

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 1848.15

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 4.37
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 1844.61

Time of Peak Discharge 22Sep2020, 01:03

Volume (IN) 4.33

Peak In�ow (CFS) 1848.15

In�ow Volume (AC - FT) 931.8

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

500

1000

1500

Out�ow

Time

F
L

O
W

 (C
F

S
)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 27/38

Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 268.89

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 4.55

Precipitation Volume (AC - FT) 61.43

Loss Volume (AC - FT) 21.92

Excess Volume (AC - FT) 39.51

Direct �uno� Volume (AC - FT) 39.34

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 1890.72

Time of Peak Discharge 22Sep2020, 01:01

Volume (IN) 4.34
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 1889.72

Time of Peak Discharge 22Sep2020, 01:06

Volume (IN) 4.32

Peak In�ow (CFS) 1890.72

In�ow Volume (AC - FT) 963.37

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

500

1000

1500

Out�ow

Time

F
L

O
W

 (C
F

S
)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 31/38

Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 388.37

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 4.49

Precipitation Volume (AC - FT) 163.06

Loss Volume (AC - FT) 58.55

Excess Volume (AC - FT) 104.5

Direct �uno� Volume (AC - FT) 103.01

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 2103.7

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 4.33
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 1968.98

Time of Peak Discharge 22Sep2020, 01:43

Volume (IN) 4.19

Peak In�ow (CFS) 2103.7

In�ow Volume (AC - FT) 1061.97
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 300.75

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 4.54

Precipitation Volume (AC - FT) 96.7

Loss Volume (AC - FT) 34.44

Excess Volume (AC - FT) 62.26

Direct �uno� Volume (AC - FT) 61.71

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 2033.81

Time of Peak Discharge 22Sep2020, 01:41

Volume (IN) 4.21
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 2033.81

Time of Peak Discharge 22Sep2020, 01:41

Volume (IN) 4.21

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 050-yr Post Dev

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 23:45

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 658.2 22Sep2020, 00:24 5.53

61b 0.61 755.86 22Sep2020, 00:15 5.56

J 60b 61b 1.25 1376.41 22Sep2020, 00:18 5.54

18r 1.25 1201.59 22Sep2020, 00:57 5.35

62b 0.53 801.86 22Sep2020, 00:08 5.48

17c 1.78 1461.83 22Sep2020, 00:54 5.39

17r 1.78 1346.99 22Sep2020, 01:22 5.25

63b 0.6 702.15 22Sep2020, 00:17 5.51

16c 2.38 1626.68 22Sep2020, 01:18 5.31

16r 2.38 1603.52 22Sep2020, 01:37 5.22

64b 1.09 1257.72 22Sep2020, 00:18 5.53

20c 3.47 2095.06 22Sep2020, 00:45 5.31

20r 3.47 2083.23 22Sep2020, 00:58 5.25

65b 0.53 839.53 22Sep2020, 00:07 5.53

15c 4 2343.64 22Sep2020, 00:53 5.29

15r 4 2337.96 22Sep2020, 01:01 5.25

66b 0.16 326.61 22Sep2020, 00:02 5.5

14c 4.16 2393.85 22Sep2020, 01:00 5.26

14r 4.16 2392.33 22Sep2020, 01:05 5.24

67b 0.43 472.93 22Sep2020, 00:19 5.43

13c 4.59 2655.4 22Sep2020, 00:58 5.25

13r 4.59 2490.9 22Sep2020, 01:35 5.09

68b 0.26 365.84 22Sep2020, 00:09 5.48
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12c 4.85 2573.2 22Sep2020, 01:33 5.11

Paci�c Ocean 4.85 2573.2 22Sep2020, 01:33 5.11
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 658.2

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 5.53

Precipitation Volume (AC - FT) 281.05

Loss Volume (AC - FT) 87.73

Excess Volume (AC - FT) 193.32

Direct �uno� Volume (AC - FT) 190.13

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 755.86

Time of Peak Discharge 22Sep2020, 00:15

Volume (IN) 5.56

Precipitation Volume (AC - FT) 264.05

Loss Volume (AC - FT) 82.43

Excess Volume (AC - FT) 181.63

Direct �uno� Volume (AC - FT) 179.55

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 1376.41

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 5.54
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 1201.59

Time of Peak Discharge 22Sep2020, 00:57

Volume (IN) 5.35

Peak In�ow (CFS) 1376.41

In�ow Volume (AC - FT) 369.68
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 801.86

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 5.48

Precipitation Volume (AC - FT) 229.02

Loss Volume (AC - FT) 74.21

Excess Volume (AC - FT) 154.81

Direct �uno� Volume (AC - FT) 153.63

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 1461.83

Time of Peak Discharge 22Sep2020, 00:54

Volume (IN) 5.39
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 1346.99

Time of Peak Discharge 22Sep2020, 01:22

Volume (IN) 5.25

Peak In�ow (CFS) 1461.83

In�ow Volume (AC - FT) 510.31
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 702.15

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 5.51

Precipitation Volume (AC - FT) 262.31

Loss Volume (AC - FT) 83.02

Excess Volume (AC - FT) 179.29

Direct �uno� Volume (AC - FT) 177

Base�ow Volume (AC - FT) 0
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Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 1626.68

Time of Peak Discharge 22Sep2020, 01:18

Volume (IN) 5.31
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 1603.52

Time of Peak Discharge 22Sep2020, 01:37

Volume (IN) 5.22

Peak In�ow (CFS) 1626.68

In�ow Volume (AC - FT) 674.12
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 1257.72

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 5.53

Precipitation Volume (AC - FT) 474.95

Loss Volume (AC - FT) 149.29

Excess Volume (AC - FT) 325.66

Direct �uno� Volume (AC - FT) 321.39

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 2095.06

Time of Peak Discharge 22Sep2020, 00:45

Volume (IN) 5.31
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 2083.23

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 5.25

Peak In�ow (CFS) 2095.06

In�ow Volume (AC - FT) 983.19
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 839.53

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 5.53

Precipitation Volume (AC - FT) 232.25

Loss Volume (AC - FT) 74

Excess Volume (AC - FT) 158.24

Direct �uno� Volume (AC - FT) 157.09

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 2343.64

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 5.29
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 2337.96

Time of Peak Discharge 22Sep2020, 01:01

Volume (IN) 5.25

Peak In�ow (CFS) 2343.64

In�ow Volume (AC - FT) 1128.91
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 326.61

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 5.5

Precipitation Volume (AC - FT) 70.59

Loss Volume (AC - FT) 22.87

Excess Volume (AC - FT) 47.72

Direct �uno� Volume (AC - FT) 47.52

Base�ow Volume (AC - FT) 0



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 28/38

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

100

200

300

0.1

0.08

0.06

0.04

0.02

0 Precipitation

Excess Precipitation

Out�ow

Precipitation and Out�ow

Time

F
L

O
W

 (C
F

S
)

P
R

E
C

IP
-I

N
C

 (I
N

)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 29/38

Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 2393.85

Time of Peak Discharge 22Sep2020, 01:00

Volume (IN) 5.26
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 2392.33

Time of Peak Discharge 22Sep2020, 01:05

Volume (IN) 5.24

Peak In�ow (CFS) 2393.85

In�ow Volume (AC - FT) 1167.67
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 472.93

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 5.43

Precipitation Volume (AC - FT) 187.37

Loss Volume (AC - FT) 61.11

Excess Volume (AC - FT) 126.25

Direct �uno� Volume (AC - FT) 124.49

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 2655.4

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 5.25
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 2490.9

Time of Peak Discharge 22Sep2020, 01:35

Volume (IN) 5.09

Peak In�ow (CFS) 2655.4

In�ow Volume (AC - FT) 1287.19
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 365.84

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 5.48

Precipitation Volume (AC - FT) 111.11

Loss Volume (AC - FT) 35.93

Excess Volume (AC - FT) 75.18

Direct �uno� Volume (AC - FT) 74.53

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 2573.2

Time of Peak Discharge 22Sep2020, 01:33

Volume (IN) 5.11
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Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 2573.2

Time of Peak Discharge 22Sep2020, 01:33

Volume (IN) 5.11

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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Project: Little_Sycamore_May2021

Simulation �un: 100-yr Post-Dev

Simulation Start: 21 September 2020, 14:00

Simulation End: 22 September 2020, 14:00

HMS Version: 4.6.1

Executed: 29 April 2021, 21:34

Global Parameter Summary - Subbasin

Element Name Area

Area

60b 0.65

61b 0.61

62b 0.53

63b 0.6

64b 1.09

65b 0.53

66b 0.16

67b 0.43

68b 0.26

Element Name Downstream

Downstream

60b J 60b 61b

61b J 60b 61b

62b 17c

63b 16c

64b 20c

65b 15c

66b 14c

67b 13c

68b 12c
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Element Name Percent Impervious Area Curve Number Initial Abstraction

Loss Rate: Scs

60b 0 75 0.2

61b 0 75 0.2

62b 0 73.9 0.2

63b 0 74.6 0.2

64b 0 74.8 0.2

65b 0 74.4 0.2

66b 0 73.9 0.2

67b 0 73.7 0.2

68b 0 73.9 0.2

Element Name S - graph Lag Method Lag

Transform: User - Speci�ed S - Graph

60b Ellsworth S - Graph Speci�ed 0.52

61b Ellsworth S - Graph Speci�ed 0.37

62b Ellsworth S - Graph Speci�ed 0.25

63b Ellsworth S - Graph Speci�ed 0.41

64b Ellsworth S - Graph Speci�ed 0.42

65b Ellsworth S - Graph Speci�ed 0.24

66b Ellsworth S - Graph Speci�ed 0.14

67b Ellsworth S - Graph Speci�ed 0.44

68b Ellsworth S - Graph Speci�ed 0.28

Global Parameter Summary - Reach

Element Name Downstream

Downstream

18r 17c

17r 16c

16r 20c

20r 15c

15r 14c

14r 13c

13r 12c
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Element Name Method Initial Variable
Number of

Reaches

Storage Out�ow Table

Name

Route: Modi�ed Puls

18r
Modi�ed

Puls

Combined

In�ow
8 18r

17r
Modi�ed

Puls

Combined

In�ow
4 17r

16r
Modi�ed

Puls

Combined

In�ow
6 16r

20r
Modi�ed

Puls

Combined

In�ow
6 20r

15r
Modi�ed

Puls

Combined

In�ow
5 15r

14r
Modi�ed

Puls

Combined

In�ow
5 14r

13r
Modi�ed

Puls

Combined

In�ow
2 13r

Global Results Summary

Hydrologic Element Drainage Area (MI2) Peak Discharge (CFS) Time of Peak Volume (IN)

60b 0.65 780.97 22Sep2020, 00:24 6.53

61b 0.61 896.67 22Sep2020, 00:14 6.56

J 60b 61b 1.25 1633.26 22Sep2020, 00:18 6.54

18r 1.25 1438.27 22Sep2020, 00:56 6.33

62b 0.53 952.41 22Sep2020, 00:08 6.48

17c 1.78 1753.66 22Sep2020, 00:52 6.37

17r 1.78 1634.93 22Sep2020, 01:18 6.22

63b 0.6 833.58 22Sep2020, 00:17 6.51

16c 2.38 1981.11 22Sep2020, 01:14 6.3

16r 2.38 1949.71 22Sep2020, 01:33 6.19

64b 1.09 1492.76 22Sep2020, 00:17 6.53

20c 3.47 2556.55 22Sep2020, 00:45 6.3

20r 3.47 2544.52 22Sep2020, 00:57 6.23

65b 0.53 996.31 22Sep2020, 00:07 6.53

15c 4 2859.17 22Sep2020, 00:51 6.27

15r 4 2853.59 22Sep2020, 00:59 6.22

66b 0.16 387.56 22Sep2020, 00:02 6.5

14c 4.16 2920.92 22Sep2020, 00:58 6.23

14r 4.16 2919.54 22Sep2020, 01:02 6.21

67b 0.43 562.44 22Sep2020, 00:19 6.42

13c 4.59 3247.98 22Sep2020, 00:53 6.23

13r 4.59 3059.42 22Sep2020, 01:31 6.05

68b 0.26 434.66 22Sep2020, 00:09 6.48



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 4/38

12c 4.85 3159.87 22Sep2020, 01:29 6.07

Paci�c Ocean 4.85 3159.87 22Sep2020, 01:29 6.07
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Subbasin: 60B

Area : 0.65 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.52

Results: 60B

Peak Discharge (CFS) 780.97

Time of Peak Discharge 22Sep2020, 00:24

Volume (IN) 6.53

Precipitation Volume (AC - FT) 318.89

Loss Volume (AC - FT) 90.73

Excess Volume (AC - FT) 228.16

Direct �uno� Volume (AC - FT) 224.48

Base�ow Volume (AC - FT) 0
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Subbasin: 61B

Area : 0.61 
 Downstream : J 60b 61b 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 75

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.37

Results: 61B

Peak Discharge (CFS) 896.67

Time of Peak Discharge 22Sep2020, 00:14

Volume (IN) 6.56

Precipitation Volume (AC - FT) 299.61

Loss Volume (AC - FT) 85.24

Excess Volume (AC - FT) 214.36

Direct �uno� Volume (AC - FT) 211.97

Base�ow Volume (AC - FT) 0
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Junction: J 60B 61B

Downstream : 18r 
 

Results: J 60B 61B

Peak Discharge (CFS) 1633.26

Time of Peak Discharge 22Sep2020, 00:18

Volume (IN) 6.54
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Reach: 18R

Downstream : 17c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 8

Storage Out�ow Table Name 18r

Results: 18R

Peak Discharge (CFS) 1438.27

Time of Peak Discharge 22Sep2020, 00:56

Volume (IN) 6.33

Peak In�ow (CFS) 1633.26

In�ow Volume (AC - FT) 436.45
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Subbasin: 62B

Area : 0.53 
 Downstream : 17c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.25

Results: 62B

Peak Discharge (CFS) 952.41

Time of Peak Discharge 22Sep2020, 00:08

Volume (IN) 6.48

Precipitation Volume (AC - FT) 259.86

Loss Volume (AC - FT) 76.86

Excess Volume (AC - FT) 182.99

Direct �uno� Volume (AC - FT) 181.63

Base�ow Volume (AC - FT) 0
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Junction: 17C

Downstream : 17r 
 

Results: 17C

Peak Discharge (CFS) 1753.66

Time of Peak Discharge 22Sep2020, 00:52

Volume (IN) 6.37
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Reach: 17R

Downstream : 16c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 4

Storage Out�ow Table Name 17r

Results: 17R

Peak Discharge (CFS) 1634.93

Time of Peak Discharge 22Sep2020, 01:18

Volume (IN) 6.22

Peak In�ow (CFS) 1753.66

In�ow Volume (AC - FT) 604.01
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Subbasin: 63B

Area : 0.6 
 Downstream : 16c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.6

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.41

Results: 63B

Peak Discharge (CFS) 833.58

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 6.51

Precipitation Volume (AC - FT) 297.63

Loss Volume (AC - FT) 85.9

Excess Volume (AC - FT) 211.73

Direct �uno� Volume (AC - FT) 209.08

Base�ow Volume (AC - FT) 0



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 16/38

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

200

400

600

800

0.12

0.1

0.08

0.06

0.04

0.02

0 Precipitation

Excess Precipitation

Out�ow

Precipitation and Out�ow

Time

F
L

O
W

 (C
F

S
)

P
R

E
C

IP
-I

N
C

 (I
N

)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 17/38

Junction: 16C

Downstream : 16r 
 

Results: 16C

Peak Discharge (CFS) 1981.11

Time of Peak Discharge 22Sep2020, 01:14

Volume (IN) 6.3
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Reach: 16R

Downstream : 20c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 16r

Results: 16R

Peak Discharge (CFS) 1949.71

Time of Peak Discharge 22Sep2020, 01:33

Volume (IN) 6.19

Peak In�ow (CFS) 1981.11

In�ow Volume (AC - FT) 798.7
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Subbasin: 64B

Area : 1.09 
 Downstream : 20c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.8

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.42

Results: 64B

Peak Discharge (CFS) 1492.76

Time of Peak Discharge 22Sep2020, 00:17

Volume (IN) 6.53

Precipitation Volume (AC - FT) 538.9

Loss Volume (AC - FT) 154.43

Excess Volume (AC - FT) 384.46

Direct �uno� Volume (AC - FT) 379.54

Base�ow Volume (AC - FT) 0
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Junction: 20C

Downstream : 20r 
 

Results: 20C

Peak Discharge (CFS) 2556.55

Time of Peak Discharge 22Sep2020, 00:45

Volume (IN) 6.3
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Reach: 20R

Downstream : 15c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 6

Storage Out�ow Table Name 20r

Results: 20R

Peak Discharge (CFS) 2544.52

Time of Peak Discharge 22Sep2020, 00:57

Volume (IN) 6.23

Peak In�ow (CFS) 2556.55

In�ow Volume (AC - FT) 1164.63
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Subbasin: 65B

Area : 0.53 
 Downstream : 15c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 74.4

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.24

Results: 65B

Peak Discharge (CFS) 996.31

Time of Peak Discharge 22Sep2020, 00:07

Volume (IN) 6.53

Precipitation Volume (AC - FT) 263.52

Loss Volume (AC - FT) 76.6

Excess Volume (AC - FT) 186.92

Direct �uno� Volume (AC - FT) 185.59

Base�ow Volume (AC - FT) 0
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Junction: 15C

Downstream : 15r 
 

Results: 15C

Peak Discharge (CFS) 2859.17

Time of Peak Discharge 22Sep2020, 00:51

Volume (IN) 6.27
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Reach: 15R

Downstream : 14c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 15r

Results: 15R

Peak Discharge (CFS) 2853.59

Time of Peak Discharge 22Sep2020, 00:59

Volume (IN) 6.22

Peak In�ow (CFS) 2859.17

In�ow Volume (AC - FT) 1337.53
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Subbasin: 66B

Area : 0.16 
 Downstream : 14c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.14

Results: 66B

Peak Discharge (CFS) 387.56

Time of Peak Discharge 22Sep2020, 00:02

Volume (IN) 6.5

Precipitation Volume (AC - FT) 80.09

Loss Volume (AC - FT) 23.69

Excess Volume (AC - FT) 56.4

Direct �uno� Volume (AC - FT) 56.17

Base�ow Volume (AC - FT) 0
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Junction: 14C

Downstream : 14r 
 

Results: 14C

Peak Discharge (CFS) 2920.92

Time of Peak Discharge 22Sep2020, 00:58

Volume (IN) 6.23
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Reach: 14R

Downstream : 13c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 5

Storage Out�ow Table Name 14r

Results: 14R

Peak Discharge (CFS) 2919.54

Time of Peak Discharge 22Sep2020, 01:02

Volume (IN) 6.21

Peak In�ow (CFS) 2920.92

In�ow Volume (AC - FT) 1383.9
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Subbasin: 67B

Area : 0.43 
 Downstream : 13c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.7

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.44

Results: 67B

Peak Discharge (CFS) 562.44

Time of Peak Discharge 22Sep2020, 00:19

Volume (IN) 6.42

Precipitation Volume (AC - FT) 212.59

Loss Volume (AC - FT) 63.32

Excess Volume (AC - FT) 149.27

Direct �uno� Volume (AC - FT) 147.24

Base�ow Volume (AC - FT) 0
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Junction: 13C

Downstream : 13r 
 

Results: 13C

Peak Discharge (CFS) 3247.98

Time of Peak Discharge 22Sep2020, 00:53

Volume (IN) 6.23
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Reach: 13R

Downstream : 12c 
 

Route: Modi�ed Puls

Method Modi�ed Puls

Initial Variable Combined In�ow

Number of Reaches 2

Storage Out�ow Table Name 13r

Results: 13R

Peak Discharge (CFS) 3059.42

Time of Peak Discharge 22Sep2020, 01:31

Volume (IN) 6.05

Peak In�ow (CFS) 3247.98

In�ow Volume (AC - FT) 1525.57
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Subbasin: 68B

Area : 0.26 
 Downstream : 12c 

 

Loss Rate: Scs

Percent Impervious Area 0

Curve Number 73.9

Initial Abstraction 0.2

Transform: User - Speci�ed S - Graph

S - graph Ellsworth S - Graph

Lag Method Speci�ed

Lag 0.28

Results: 68B

Peak Discharge (CFS) 434.66

Time of Peak Discharge 22Sep2020, 00:09

Volume (IN) 6.48

Precipitation Volume (AC - FT) 126.07

Loss Volume (AC - FT) 37.22

Excess Volume (AC - FT) 88.86

Direct �uno� Volume (AC - FT) 88.11

Base�ow Volume (AC - FT) 0
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Junction: 12C

Downstream : Paci�c Ocean 
 

Results: 12C

Peak Discharge (CFS) 3159.87

Time of Peak Discharge 22Sep2020, 01:29

Volume (IN) 6.07

15:00

Sep 21, 2020

18:00 21:00 00:00

Sep 22, 2020

03:00 06:00 09:00 12:00

0

500

1000

1500

2000

2500

3000

Out�ow

Time

F
L

O
W

 (C
F

S
)



4/30/2021 Standard Report

file:///C:/Users/csteward/Documents/1-Stantec/CHK/Drainage/Drainage Report/Appendix A - Hydrologic Analysis/Post Project.html 38/38

Sink: Paci�c Ocean

Results: Paci�c Ocean

Peak Discharge (CFS) 3159.87

Time of Peak Discharge 22Sep2020, 01:29

Volume (IN) 6.07

Observed Flow Gage Not speci�ed

Observed Flow Volume (AC - FT) Not speci�ed

Observed Flow's RMSE Stdev Not speci�ed

Observed Flow's Percent Bias Not speci�ed

Observed Flow's Nash Sutcli�e Not speci�ed
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111 East Victoria Street,    Santa Barbara, CA 93101
Phone: (805) 963-9532

N

1"=150'

DEVELOPMENT AREA 1 - 1,351,281 SF  (31.0 ACRES)
IMPERVIOUS  AREA- 398,500 SF (9.1 ACRES)

DEVELOPMENT AREA 2 - 1,173,726 SF  (26.9 ACRES)
IMPERVIOUS AREA - 255,800 SF (5.9 ACRES)

DEVELOPMENT AREA 3 - 14,175 SF
IMPERVIOUS AREA -  3,600 SF (0.1 ACRES)

DEVELOPMENT AREA 4 - 24,485 SF
IMPERVIOUS AREA -  3,300 SF (0.1 ACRES)

ALL DEVELOPMENT AREAS - 2,564,000 SF (58.9 ACRES)
IMPERVIOUS AREA - 661,000 SF (15.2 ACRES)
EXISTING IMPERVIOUS AREA: 26%

LEGEND

IMPERVIOUS SURFACE EXHIBIT - PRE-FIRE 2017
CAMP HESS KRAMER / GINDLING HILLTOP CAMP

WOOLSEY FIRE REBUILD



111 East Victoria Street,    Santa Barbara, CA 93101
Phone: (805) 963-9532

N

1"=150'

IMPERVIOUS SURFACE EXHIBIT - PROPOSED 2021
CAMP HESS KRAMER / GINDLING HILLTOP CAMP

WOOLSEY FIRE REBUILD

DEVELOPMENT AREA 1 - 1,351,281 SF  (31.0 ACRES)
EXISTING IMPERVIOUS AREA - 124,000 SF (2.8 ACRES)
NEW/REPLACED IMPERVIOUS AREA - 212,500 SF (4.9 ACRES)
TOTAL IMPERVIOUS AREA - 336,000 SF (7.7  ACRES)

DEVELOPMENT AREA 2 - 1,173,726 SF (26.9 ACRES)
EXISTING IMPERVIOUS AREA - 220,500 SF (5.1 ACRES)
NEW/REPLACED IMPERVIOUS AREA -  28,000 SF (0.6 ACRES)
TOTAL IMPERVIOUS AREA - 228,500 SF (5.7 ACRES)

DEVELOPMENT AREA 3 - 14,175 SF (0.3 ACRES)
EXISTING IMPERVIOUS AREA -
NEW/REPLACED IMPERVIOUS AREA -  3,600 SF (0.1 ACRES)
TOTAL IMPERVIOUS AREA -  3,600 SF (0.1 ACRES)

DEVELOPMENT AREA 4 - 24,485 SF  (0.6 ACRES)
EXISTING IMPERVIOUS AREA -
NEW/REPLACED IMPERVIOUS AREA - 3,300 SF (0.1 ACRES)
TOTAL IMPERVIOUS AREA - 3,300 SF (0.1 ACRES)

ALL DEVELOPMENT AREAS - 2,563,668 SF (58.9 ACRES)
EXISTING IMPERVIOUS AREA - 334,000 SF (7.9 ACRES)
NEW/REPLACED IMPERVIOUS AREA - 247,000 SF (5.7 ACRES)
TOTAL IMPERVIOUS AREA - 581,000 SF (13.6 ACRES)
TOTAL IMPERVIOUS AREA: 23%

LEGEND



POST-DEVELOPMENT INCREASED IMPERVIOUSNESS

Development Area 1 Total Site
sf 66B 67B 68B Total

2017 Imperv 396,500       
2021 Dev Impervious 449,000       738                     38,965         12,797       
Increased Impervious 52,500         738                     38,965         12,797       52,500         

Development Area 2 Total Site
sf 66B 67B 68B Total

2017 Imperv 255,800       
2021 Dev Impervious 279,212       9,437           
Increased Impervious 23,412         9,437           9,437           
Note:  Not all of Development Area 2 drains to the Little Sycamore Creek watersheds.

Development Area 3 Total Site
sf 66B 67B 68B Total

2017 Imperv 3,600           3,600           
2021 Dev Impervious 3,600           3,600           
Increased Impervious 0 0 0

Development Area 4 Total Site
sf 66B 67B 68B Total

2017 Imperv 3,300           3,300           
2021 Dev Impervious 3,300           
Increased Impervious 0 0 0

Project Total New 
Impervious by 
Watershed (sf) 738                     48,402         12,797       61,937         
Project Total New 
Impervious by 
Watershed (sm) 0.00003              0.00174       0.00046     0.00222       

Watershed Area, sm 0.162 0.43 0.255
Increased Percent 
Impervious 0.0% 0.4% 0.2%

Increased Imperviousness in Watersheds

Increased Imperviousness in Watersheds

Increased Imperviousness in Watersheds

Increased Imperviousness in Watersheds



APPENDIX A EXHIBITS

VCWPD Design Hydrology Manual - 2017 Page A-57

EXHIBIT 14A. AMC II NRCS CURVE NUMBERS FOR UNDEVELOPED LAND 

UNDEVELOPED

% Impervious

HYDROLOGIC SOIL GROUP AND 
VCWPD NUMBERS

LAND USE AND CONDITION

Poor:  Less than 50% Cover

Fair:  From 50% to 75% Cover A (1), (2) B C D (3)

Good:  More Than 75% Cover Effective Average 7 6 5 4 3 2 1

Grassland (Annual Grass) Poor 0 0 46 57 60 63 68 72 76

“ Fair 0 0 21 42 47 53 60 66 70

“ Good 0 0 - - 41 47 54 59 64

Open Brush (Sagebrush, 
Flattop Buckwheat) Poor 0 0 31 51 55 60 66 70 75

“ Fair 0 0 22 40 44 49 54 58 61

“ Good 0 0 - - 33 39 46 51 56

Big Brush  (Scrub Oak, 
Manzanita, Ceanothis) Fair 0 0 23 39 42 46 51 54 59

“ Good 0 0 - - 29 34 41 46 51

Chamise  (Narrow Leaf 
Chaparral) Fair 0 0 21 43 48 55 63 68 75

“ Good 0 0 - - 44 49 55 60 64

Oak Savannah (Sparse 
Oaks & Annual Grass) Poor 0 0 34 53 57 62 67 71 -

“ Fair 0 0 22 41 45 51 57 61 -

Orchard Poor 0 0 42 56 59 62 65 67 71

Woodland Fair 0 0 - - 35 39 43 47 -

Pinon & Juniper Fair 0 0 - - 43 48 54 58 62

Forest Fair 0 0 22 41 45 50 56 60 64

Pasture or Range Poor 0 0 61 76 78 81 84 87 89

“ Fair 0 0 40 61 65 71 77 81 84

“ Good 0 0 29 52 57 64 71 76 80

NOTE: WPD MODIFIED RATIONAL METHOD USES SOIL TYPES 1-7 AND 
EFFECTIVE IMPERVIOUS PERCENTAGE IN VCRat MODEL

Note (1) Curve numbers for soil types 6 and 7 not all available

Note (2) For CNs<30, ensure that P-0.2*S > 0

Note (3) Curve numbers for soil type 1 not all available

Reference: Boyle, 1967. Revised Hydrologic Analysis, Zone II except Pasture 
from NRCS TR-55 Table 2-2c.  For other land use types see TR-55
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 5459    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 5334    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 5207    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 5120     BR    Bridge 11-V
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 5120     BR    Bridge 11-V
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 5011    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 4845    

Station (ft)

E
le

va
tio

n
 (

ft)

Legend

WS 100-yr bulked

8 ft/s

10 ft/s

12 ft/s

14 ft/s

16 ft/s

18 ft/s

20 ft/s

Ground

Bank Sta

.06 .04 .06

 

0 100 200 300 400 500 600
160

180

200

220

240

260

280

300

320

340

HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 4582    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 4445    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 4402    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 4362     Culv    Arizona Crossing 10-A-V
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 4362     Culv    Arizona Crossing 10-A-V
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 948    Bridge 1-P
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 707    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 276      BR    Bridge PCH
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 276      BR    Bridge PCH
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS   River: Little Sycamore   Reach: Lower Reach    Profile: 100-yr bulked

Reach River Sta Profile Plan 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)  

Lower Reach 117     100-yr bulked Post-Fire Pre-Dev 4065.00 10.00 15.21 15.21 17.20 0.010114 11.31 359.45 161.45 1.01

Lower Reach 117     100-yr bulked Post-Dev Scour 4065.00 10.00 15.21 15.21 17.20 0.010114 11.31 359.45 161.45 1.01

Lower Reach 195     100-yr bulked Post-Fire Pre-Dev 4065.00 11.00 17.96 17.96 20.70 0.009351 13.27 306.36 56.68 1.01

Lower Reach 195     100-yr bulked Post-Dev Scour 4065.00 9.20 16.99 16.99 19.80 0.009329 13.46 301.98 53.78 1.00

Lower Reach 276     Bridge

Lower Reach 366     100-yr bulked Post-Fire Pre-Dev 4065.00 16.00 31.44 23.10 31.64 0.000498 3.58 1135.93 119.34 0.20

Lower Reach 366     100-yr bulked Post-Dev Scour 4065.00 13.30 28.85 21.75 29.16 0.000928 4.47 910.25 107.50 0.27

Lower Reach 404     100-yr bulked Post-Fire Pre-Dev 4065.00 17.00 31.44 31.67 0.000527 4.08 1144.95 134.74 0.21

Lower Reach 404     100-yr bulked Post-Dev Scour 4065.00 14.60 28.82 29.23 0.001125 5.30 856.03 124.31 0.30

Lower Reach 505     100-yr bulked Post-Fire Pre-Dev 4065.00 19.00 30.79 32.12 0.004837 9.26 439.10 58.63 0.60

Lower Reach 505     100-yr bulked Post-Dev Scour 4065.00 16.70 27.22 27.22 30.34 0.015379 14.16 286.99 46.07 1.00

Lower Reach 623     100-yr bulked Post-Fire Pre-Dev 4065.00 22.00 32.24 32.24 35.28 0.014957 13.99 290.51 47.98 1.00

Lower Reach 623     100-yr bulked Post-Dev Scour 4065.00 21.03 29.92 31.75 0.008139 10.85 374.55 60.02 0.77

Lower Reach 707     100-yr bulked Post-Fire Pre-Dev 4065.00 27.00 35.25 35.25 38.39 0.014623 14.22 285.85 45.54 1.00

Lower Reach 707     100-yr bulked Post-Dev Scour 4065.00 26.80 34.42 34.42 37.13 0.014426 13.22 307.59 57.06 1.00

Lower Reach 787     100-yr bulked Post-Fire Pre-Dev 4065.00 30.00 40.18 40.18 42.17 0.008802 11.80 429.70 122.86 0.79

Lower Reach 787     100-yr bulked Post-Dev Scour 4065.00 29.50 36.39 36.39 38.68 0.014591 12.13 335.05 73.36 1.00

Lower Reach 872     100-yr bulked Post-Fire Pre-Dev 4065.00 33.00 43.55 43.55 45.44 0.007585 11.74 442.94 125.81 0.74

Lower Reach 872     100-yr bulked Post-Dev Scour 4065.00 31.20 40.79 40.79 44.01 0.015068 14.39 282.73 46.10 1.02

Lower Reach 948     100-yr bulked Post-Dev Scour 4065.00 34.00 41.73 41.73 45.80 0.023438 16.20 255.76 37.77 1.03

Lower Reach 988     100-yr bulked Post-Fire Pre-Dev 4065.00 37.00 47.49 47.49 49.13 0.006683 11.18 514.46 168.79 0.71

Lower Reach 988     100-yr bulked Post-Dev Scour 4065.00 35.70 44.68 44.68 46.99 0.014832 12.19 333.44 72.33 1.00

Lower Reach 1065    100-yr bulked Post-Fire Pre-Dev 4065.00 40.00 48.36 48.36 50.25 0.009787 11.73 440.21 132.18 0.83

Lower Reach 1065    100-yr bulked Post-Dev Scour 4065.00 39.70 48.10 48.10 50.05 0.009802 11.58 420.06 130.31 0.84

Lower Reach 1162    100-yr bulked Post-Fire Pre-Dev 4065.00 43.00 51.97 51.97 53.83 0.009008 12.97 468.03 117.72 0.82

Lower Reach 1162    100-yr bulked Post-Dev Scour 4065.00 40.40 50.31 50.31 52.41 0.014407 11.63 352.70 91.74 0.97

Lower Reach 1252    100-yr bulked Post-Fire Pre-Dev 4065.00 46.00 54.50 54.50 56.99 0.012389 12.95 343.15 71.45 0.94

Lower Reach 1252    100-yr bulked Post-Dev Scour 4065.00 43.00 51.53 53.41 0.008397 10.99 369.97 58.72 0.77

Lower Reach 1303    100-yr bulked Post-Dev Scour 4065.00 45.50 57.07 57.07 59.23 0.028345 12.04 357.99 82.41 0.61

Lower Reach 1368    100-yr bulked Post-Fire Pre-Dev 4065.00 51.00 58.98 58.98 61.77 0.013772 14.20 342.97 84.53 0.98

Lower Reach 1368    100-yr bulked Post-Dev Scour 4065.00 47.60 58.65 58.65 60.70 0.008848 12.33 427.80 118.84 0.79

Lower Reach 1470    100-yr bulked Post-Fire Pre-Dev 4065.00 55.00 61.33 61.33 63.55 0.015454 11.96 339.79 76.46 1.00

Lower Reach 1470    100-yr bulked Post-Dev Scour 4065.00 49.70 60.27 61.50 0.005602 8.90 456.97 75.99 0.64

Lower Reach 1542    100-yr bulked Post-Fire Pre-Dev 4065.00 57.00 65.22 65.22 67.77 0.015468 12.80 317.63 63.62 1.01

Lower Reach 1542    100-yr bulked Post-Dev Scour 4065.00 55.20 63.19 63.19 65.85 0.014438 13.08 310.86 58.52 1.00

Lower Reach 1668    100-yr bulked Post-Fire Pre-Dev 4065.00 63.00 70.91 70.91 72.28 0.009599 11.47 508.09 160.68 0.81

Lower Reach 1668    100-yr bulked Post-Dev Scour 4065.00 59.70 68.93 68.93 70.53 0.017124 10.13 401.47 128.70 1.01

Lower Reach 1762    100-yr bulked Post-Fire Pre-Dev 4065.00 66.00 74.64 74.64 76.16 0.009959 11.80 477.85 143.17 0.79

Lower Reach 1762    100-yr bulked Post-Dev Scour 4065.00 63.20 73.53 73.53 75.71 0.012080 13.22 381.45 90.22 0.88

Lower Reach 1807    Bridge

Lower Reach 1861    100-yr bulked Post-Fire Pre-Dev 4065.00 69.00 77.68 76.15 78.47 0.004073 8.23 631.96 158.92 0.55

Lower Reach 1861    100-yr bulked Post-Dev Scour 4065.00 67.50 79.78 75.10 80.30 0.001304 6.12 796.35 123.35 0.34

Lower Reach 1962    100-yr bulked Post-Fire Pre-Dev 4065.00 72.00 82.26 82.26 84.12 0.009913 12.40 420.30 106.49 0.81

Lower Reach 1962    100-yr bulked Post-Dev Scour 4065.00 71.10 79.06 78.92 81.05 0.013762 11.32 359.22 83.30 0.96

Lower Reach 2058    100-yr bulked Post-Fire Pre-Dev 4065.00 75.00 83.85 83.85 86.71 0.014745 13.56 299.80 53.03 1.01

Lower Reach 2058    100-yr bulked Post-Dev Scour 4065.00 73.00 82.95 82.95 85.91 0.014490 13.81 294.37 49.62 1.00

Lower Reach 2163    100-yr bulked Post-Fire Pre-Dev 4065.00 79.00 88.27 88.27 90.08 0.008364 11.75 488.04 142.14 0.78

Lower Reach 2163    100-yr bulked Post-Dev Scour 4065.00 76.20 86.25 86.25 89.32 0.014593 14.05 289.48 49.19 1.00

Lower Reach 2262    100-yr bulked Post-Fire Pre-Dev 4065.00 83.00 93.01 93.01 94.88 0.008668 12.01 468.48 128.33 0.77

Lower Reach 2262    100-yr bulked Post-Dev Scour 4065.00 80.30 90.46 90.46 93.19 0.014465 13.26 308.40 65.46 0.99

Lower Reach 2297    Bridge

Lower Reach 2364    100-yr bulked Post-Fire Pre-Dev 4065.00 86.00 96.32 95.15 97.53 0.005400 10.31 540.29 113.19 0.63

Lower Reach 2364    100-yr bulked Post-Dev Scour 4065.00 80.90 95.79 93.04 96.68 0.002526 8.29 641.99 109.31 0.45

Lower Reach 2463    100-yr bulked Post-Fire Pre-Dev 4065.00 90.00 99.52 99.52 101.91 0.010790 12.62 361.84 104.09 0.88

Lower Reach 2463    100-yr bulked Post-Dev Scour 4065.00 84.20 96.67 96.67 98.95 0.009547 12.52 391.77 100.37 0.81

Lower Reach 2556    100-yr bulked Post-Fire Pre-Dev 4065.00 93.00 102.02 102.02 104.48 0.011768 14.32 388.95 77.15 0.93

Lower Reach 2556    100-yr bulked Post-Dev Scour 4065.00 87.30 100.28 100.28 103.01 0.009184 14.24 380.17 74.82 0.77

Lower Reach 2659    100-yr bulked Post-Fire Pre-Dev 4065.00 97.00 106.58 106.58 109.04 0.010624 13.78 410.50 96.00 0.90

Lower Reach 2659    100-yr bulked Post-Dev Scour 4065.00 91.20 102.12 103.99 0.008244 10.96 370.90 59.37 0.76

Lower Reach 2761    100-yr bulked Post-Fire Pre-Dev 4065.00 101.00 109.28 109.28 111.84 0.011414 13.11 346.15 74.53 0.90



HEC-RAS   River: Little Sycamore   Reach: Lower Reach    Profile: 100-yr bulked (Continued)

Reach River Sta Profile Plan 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)  

Lower Reach 2761    100-yr bulked Post-Dev Scour 4065.00 94.10 104.39 104.39 107.91 0.015585 15.04 270.33 39.00 1.01

Lower Reach 2858    100-yr bulked Post-Fire Pre-Dev 4065.00 105.00 112.66 112.66 114.51 0.009871 11.90 455.43 124.20 0.85

Lower Reach 2858    100-yr bulked Post-Dev Scour 4065.00 98.75 107.73 109.00 0.005740 9.06 461.83 79.37 0.63

Lower Reach 2960    100-yr bulked Post-Fire Pre-Dev 4065.00 109.00 117.38 117.38 119.35 0.010960 13.44 457.08 108.14 0.88

Lower Reach 2960    100-yr bulked Post-Dev Scour 4065.00 104.10 114.03 114.03 116.66 0.010723 13.43 355.23 85.34 0.89

Lower Reach 3051    100-yr bulked Post-Fire Pre-Dev 4065.00 112.00 122.21 122.21 124.91 0.011589 13.95 338.21 64.47 0.90

Lower Reach 3051    100-yr bulked Post-Dev Scour 4065.00 110.00 119.73 119.73 123.70 0.017964 15.99 255.05 33.55 0.99

Lower Reach 3136    100-yr bulked Post-Fire Pre-Dev 4065.00 115.00 126.09 126.09 127.83 0.008707 11.94 511.70 145.33 0.72

Lower Reach 3136    100-yr bulked Post-Dev Scour 4065.00 113.80 125.92 125.92 127.65 0.008584 11.77 506.93 144.98 0.70

Lower Reach 3182    Bridge

Lower Reach 3249    100-yr bulked Post-Fire Pre-Dev 4065.00 121.00 131.20 131.20 132.95 0.006479 12.21 551.44 151.02 0.70

Lower Reach 3249    100-yr bulked Post-Dev Scour 4065.00 119.80 132.31 131.15 132.93 0.009169 7.43 686.52 169.83 0.32

Lower Reach 3350    100-yr bulked Post-Fire Pre-Dev 4065.00 124.00 132.86 132.86 135.39 0.011378 12.96 348.13 84.68 0.90

Lower Reach 3350    100-yr bulked Post-Dev Scour 4065.00 121.38 132.34 133.99 0.006180 10.42 427.85 90.56 0.66

Lower Reach 3444    100-yr bulked Post-Fire Pre-Dev 4065.00 128.00 136.03 136.03 139.25 0.014378 14.39 284.01 62.53 0.98

Lower Reach 3444    100-yr bulked Post-Dev Scour 4065.00 121.40 131.88 131.88 135.71 0.016902 15.69 259.03 34.19 1.01

Lower Reach 3549    100-yr bulked Post-Fire Pre-Dev 4065.00 131.00 140.43 140.43 143.69 0.015281 14.48 280.77 43.28 1.00

Lower Reach 3549    100-yr bulked Post-Dev Scour 4065.00 127.20 137.12 137.12 140.75 0.016617 15.27 266.14 36.80 1.00

Lower Reach 3648    100-yr bulked Post-Fire Pre-Dev 4065.00 135.00 144.10 144.10 147.78 0.016517 15.40 263.91 35.85 1.00

Lower Reach 3648    100-yr bulked Post-Dev Scour 4065.00 131.00 141.81 141.81 145.22 0.016154 14.82 274.36 40.61 1.00

Lower Reach 3745    100-yr bulked Post-Fire Pre-Dev 4065.00 138.00 147.59 147.59 150.58 0.014239 13.90 298.41 60.52 0.97

Lower Reach 3745    100-yr bulked Post-Dev Scour 4065.00 133.70 145.01 145.01 148.18 0.016472 14.27 284.82 44.95 1.00

Lower Reach 3850    100-yr bulked Post-Fire Pre-Dev 4065.00 141.00 150.03 150.03 153.08 0.014986 14.02 290.18 55.48 1.00

Lower Reach 3850    100-yr bulked Post-Dev Scour 4065.00 137.20 147.45 147.45 150.96 0.016417 15.04 270.34 38.50 1.00

Lower Reach 4042    100-yr bulked Post-Fire Pre-Dev 4065.00 148.00 157.82 157.82 161.17 0.015819 14.69 276.69 41.54 1.00

Lower Reach 4042    100-yr bulked Post-Dev Scour 4065.00 144.50 155.97 155.97 159.17 0.016411 14.36 283.05 45.04 1.01

Lower Reach 4143    100-yr bulked Post-Fire Pre-Dev 4065.00 151.00 160.81 160.81 164.29 0.015510 14.96 271.75 39.24 1.00

Lower Reach 4143    100-yr bulked Post-Dev Scour 4065.00 148.30 158.68 158.68 162.37 0.016343 15.41 263.74 35.76 1.00

Lower Reach 4245    100-yr bulked Post-Fire Pre-Dev 3650.00 154.00 165.36 165.36 168.25 0.013395 13.65 276.06 68.86 0.93

Lower Reach 4245    100-yr bulked Post-Dev Scour 3650.00 152.80 164.16 164.16 167.35 0.016383 14.32 254.98 40.89 1.01

Lower Reach 4348    100-yr bulked Post-Fire Pre-Dev 3650.00 160.00 168.22 168.22 171.16 0.015189 13.76 265.32 45.16 1.00

Lower Reach 4348    100-yr bulked Post-Dev Scour 3650.00 160.00 168.29 168.29 171.23 0.015179 13.74 265.55 45.28 1.00

Lower Reach 4362    Culvert

Lower Reach 4402    100-yr bulked Post-Fire Pre-Dev 3650.00 163.00 172.37 170.65 173.70 0.006384 9.27 393.87 63.65 0.66

Lower Reach 4402    100-yr bulked Post-Dev Scour 3650.00 162.45 172.21 170.45 173.55 0.006424 9.29 392.96 63.11 0.66

Lower Reach 4445    100-yr bulked Post-Fire Pre-Dev 3650.00 165.00 173.10 173.10 176.52 0.016939 14.84 245.90 36.27 1.01

Lower Reach 4445    100-yr bulked Post-Dev Scour 3650.00 163.20 172.25 172.25 175.71 0.016648 14.92 244.60 35.64 1.00

Lower Reach 4582    100-yr bulked Post-Fire Pre-Dev 3650.00 171.00 179.66 179.66 182.69 0.011856 14.26 286.15 54.69 0.91

Lower Reach 4582    100-yr bulked Post-Dev Scour 3650.00 168.40 178.17 178.17 181.50 0.013384 14.71 259.24 47.37 0.94

Lower Reach 4845    100-yr bulked Post-Fire Pre-Dev 3650.00 180.00 190.00 190.00 193.27 0.015511 14.50 251.78 38.82 1.00

Lower Reach 4845    100-yr bulked Post-Dev Scour 3650.00 178.19 189.57 189.57 192.89 0.016135 14.61 249.86 37.78 1.00

Lower Reach 5011    100-yr bulked Post-Fire Pre-Dev 3650.00 190.00 198.65 198.65 202.10 0.013267 15.28 263.41 42.74 0.97

Lower Reach 5011    100-yr bulked Post-Dev Scour 3650.00 190.00 198.65 198.65 202.10 0.013267 15.28 263.41 42.74 0.97

Lower Reach 5120    Bridge

Lower Reach 5207    100-yr bulked Post-Fire Pre-Dev 3650.00 205.00 215.96 212.92 216.73 0.003046 7.03 519.05 75.15 0.47

Lower Reach 5207    100-yr bulked Post-Dev Scour 3650.00 205.00 215.96 212.92 216.73 0.003046 7.03 519.05 75.15 0.47

Lower Reach 5334    100-yr bulked Post-Fire Pre-Dev 3650.00 211.00 218.58 218.58 221.44 0.013081 13.74 287.94 55.10 0.97

Lower Reach 5334    100-yr bulked Post-Dev Scour 3650.00 211.00 218.58 218.58 221.44 0.013081 13.74 287.94 55.10 0.97

Lower Reach 5459    100-yr bulked Post-Fire Pre-Dev 3650.00 217.00 224.77 224.77 227.20 0.012813 13.69 371.47 79.18 0.94

Lower Reach 5459    100-yr bulked Post-Dev Scour 3650.00 217.00 224.77 224.77 227.20 0.012813 13.69 371.47 79.18 0.94
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Scour Comparison Analysis
2020 2014 Scour 2018 Scour

Station Elevation Elevation Depth Elevation Depth
117 10 10.0                    -                      
195 11 9.2                       (1.8)                     
366 16 12.5                    (3.5)                     13.3                    (2.7)           
404 17 13.9                    (3.1)                     14.6                    (2.4)           
505 19 15.0                    (4.0)                     16.7                    (2.3)           
623 22 22.0                    -                      20.8                    (1.2)           
707 27 26.4                    (0.6)                     26.8                    (0.2)           
787 32 29.0                    (3.0)                     29.5                    (2.5)           
872 33 31.7                    (1.3)                     31.2                    (1.8)           
988 37 34.5                    (2.5)                     34.9                    (2.1)           

1065 40 37.1                    (2.9)                     39.7                    (0.3)           
1162 43 40.0                    (3.0)                     40.8                    (2.2)           
1252 46 43.0                    (3.0)                     42.9                    (3.1)           
1368 51 46.9                    (4.1)                     47.6                    (3.4)           
1470 56 49.9                    (6.1)                     49.7                    (6.3)           
1542 57 54.8                    (2.2)                     55.2                    (1.8)           
1668 63 59.8                    (3.2)                     59.7                    (3.3)           
1762 66 62.5                    (3.5)                     63.2                    (2.8)           
1861 69 67.1                    (1.9)                     67.5                    (1.5)           
1962 72 70.8                    (1.2)                     71.3                    (0.7)           
2058 75 73.9                    (1.1)                     73.0                    (2.0)           
2163 79 75.7                    (3.3)                     76.2                    (2.8)           
2262 83 79.9                    (3.1)                     80.3                    (2.7)           
2364 86 81.0                    (5.0)                     80.9                    (5.1)           
2463 90 84.8                    (5.2)                     84.2                    (5.8)           
2556 93 87.3                    (5.7)                     87.3                    (5.7)           
2659 97 90.8                    (6.2)                     91.2                    (5.8)           
2761 101 94.1                    (6.9)                     94.5                    (6.5)           
2858 105 98.3                    (6.7)                     98.9                    (6.1)           
2960 109 104.1                  (4.9)                     
3051 112 110.0                  (2.0)                     
3136 115 113.8                  (1.2)                     
3249 121 120.0                  (1.0)                     
3350 124 121.4                  (2.6)                     
3444 128 124.6                  (3.4)                     
3549 131 127.2                  (3.8)                     
3648 135 131.0                  (4.0)                     
3745 138 133.7                  (4.3)                     
3850 141 137.2                  (3.8)                     
4042 148 144.5                  (3.5)                     
4143 151 148.3                  (2.7)                     
4245 154 152.8                  (1.2)                     
4348 160 160.0                  -                      
4402 163 162.5                  (0.5)                     
4445 165 163.2                  (1.8)                     
4582 171 168.4                  (2.6)                     
4845 180 178.5                  (1.5)                     
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Post-Fire, Pre-Development
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HEC-RAS Model       Plan: Post-Fire - Pre-Development    4/27/2021 
Geom: Post Fire - w Remaining Bridges    Flow: Post-Fire Pre-Dev
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Shear Chan 100-yr not bulke

Shear Chan 50-yr not bulked

Shear Chan 25-yr not bulked

Shear Chan 10-yr not bulked

Shear Chan 5-yr not bulked

Shear Chan 2-yr not bulked

Shear Chan 1-yr not bulked

Little Sycamore Lower Reach



Label
Shear Chan 100-

yr Label Shear Chan 1-yr  Label
Shear Chan 2-

yr  Label Shear Chan 5-yr  Label
Shear Chan 10-

yr  Label
Shear Chan 

25-yr  Label
Shear Chan 

50-yr  
x y x y x y x y x y x y x y

0 2.134231329 0 0.946107924 0 1.173442125 0 1.467337132 0 1.726856947 0 1.841006279 0 1.929047346
77.6 2.703388453 77.6 1.141696811 77.6 1.368046522 77.6 1.680717111 77.6 1.987666726 77.6 2.314466 77.6 2.439956188

248.94 0.343714476 248.94 0.361240953 248.94 0.470368117 248.94 0.601264834 248.94 0.705022395 248.94 0.540111244 248.94 0.445672214
286.79 0.453210205 286.79 1.491343379 286.79 1.140955925 286.79 1.042088628 286.79 1.058745861 286.79 0.734351158 286.79 0.633240283
387.49 3.695083857 387.49 2.188152552 387.49 2.608703852 387.49 3.072193623 387.49 3.589620113 387.49 4.044895649 387.49 4.253977776
505.31 4.651733398 505.31 2.396822453 505.31 2.795744419 505.31 3.29976511 505.31 3.695736885 505.31 4.046444416 505.31 4.242692471
589.23 4.654993534 589.23 2.030388832 589.23 2.372887373 589.23 2.868565559 589.23 3.382663012 589.23 3.96236515 589.23 4.203422546
668.97 3.959862947 668.97 2.235546112 668.97 2.681573629 668.97 3.192373276 668.97 3.657744884 668.97 4.12434864 668.97 4.309940815
754.27 4.70284605 754.27 2.24826026 754.27 2.767726898 754.27 3.336613417 754.27 3.763040066 754.27 4.28907299 754.27 4.516798496

870.5 3.111606836 870.5 2.254004955 870.5 2.72761178 870.5 3.289911509 870.5 3.686351299 870.5 4.180016041 870.5 3.69786787
947.99 3.142518759 947.99 1.996211886 947.99 2.46566987 947.99 3.045657396 947.99 3.429419279 947.99 3.750015974 947.99 3.497653008

1044.84 3.350493193 1044.84 2.364188433 1044.84 2.876202345 1044.84 3.320783138 1044.84 2.675062656 1044.84 2.999514341 1044.84 3.23883152
1134.85 3.854235172 1134.85 2.196121454 1134.85 2.744570971 1134.85 3.087471724 1134.85 3.214880228 1134.85 3.40217638 1134.85 3.530450583
1251.18 3.490711451 1251.18 2.105843067 1251.18 2.568990469 1251.18 3.10763216 1251.18 3.480506659 1251.18 3.397166967 1251.18 3.418609142
1353.32 3.581417561 1353.32 1.642957091 1353.32 1.913918138 1353.32 2.164697409 1353.32 2.513470173 1353.32 2.959820271 1353.32 3.276737213

1425.6 3.995445728 1425.6 1.76584208 1425.6 2.047630548 1425.6 2.499600172 1425.6 2.886327028 1425.6 3.35095191 1425.6 3.700675964
1551.52 2.874196529 1551.52 2.297993183 1551.52 2.831849337 1551.52 3.29110837 1551.52 1.987472773 1551.52 2.335641861 1551.52 2.542364836
1645.89 3.000026941 1645.89 2.412563324 1645.89 2.992352247 1645.89 3.671649456 1645.89 4.107242107 1645.89 2.298070669 1645.89 2.597097397
1745.34 1.419588089 1745.34 1.271828771 1745.34 0.374024212 1745.34 0.612818122 1745.34 0.80493927 1745.34 1.045722723 1745.34 1.24345541
1846.79 3.173028469 1846.79 2.475396872 1846.79 3.100571156 1846.79 3.684305429 1846.79 4.030702114 1846.79 2.635053873 1846.79 2.861521482

1943.2 4.424213886 1943.2 1.929999948 1943.2 2.319247484 1943.2 2.638061762 1943.2 2.466350794 1943.2 3.797864437 1943.2 4.189178467
2048.51 2.906226397 2048.51 2.219758034 2048.51 2.721997261 2048.51 3.277062654 2048.51 3.615992069 2048.51 3.951519012 2048.51 3.038144827

2147.4 3.096805096 2147.4 2.338124752 2147.4 2.920098305 2147.4 3.524108171 2147.4 3.914994478 2147.4 4.503354549 2147.4 4.235442162
2249.05 2.023352861 2249.05 2.468644142 2249.05 1.351000905 2249.05 0.803338289 2249.05 1.084716439 2249.05 1.456405997 2249.05 1.731252789
2348.05 4.287589073 2348.05 2.199077845 2348.05 2.69446826 2348.05 3.241208792 2348.05 3.631913662 2348.05 3.931488037 2348.05 4.022571087
2441.36 4.17590332 2441.36 2.436615467 2441.36 2.912823915 2441.36 2.525366068 2441.36 2.710033894 2441.36 3.258345127 2441.36 3.765317202
2544.08 3.952722549 2544.08 2.398552895 2544.08 2.789872885 2544.08 3.266804218 2544.08 2.940839052 2544.08 3.226047277 2544.08 3.616457224

2645.8 3.902448416 2645.8 1.875349641 2645.8 2.311301708 2645.8 2.831725121 2645.8 3.235344648 2645.8 3.77268362 2645.8 4.07990694
2742.83 3.176100731 2742.83 1.907185793 2742.83 2.338008165 2742.83 2.809354067 2742.83 2.973177433 2742.83 2.836844921 2742.83 3.029089212
2844.37 3.689989328 2844.37 2.273057699 2844.37 2.868818045 2844.37 3.189250708 2844.37 2.577575922 2844.37 2.855574369 2844.37 3.268930912

2935.8 4.241570473 2935.8 2.264400005 2935.8 2.769975424 2935.8 3.397620201 2935.8 3.842506647 2935.8 3.63887763 2935.8 3.985328674
3020.65 2.958565235 3020.65 2.306562185 3020.65 2.879511118 3020.65 3.676714897 3020.65 4.317813396 3020.65 4.958456993 3020.65 2.987204552
3133.22 2.892803431 3133.22 2.243953705 3133.22 2.830340862 3133.22 3.523970842 3133.22 3.412109375 3133.22 2.175982237 3133.22 2.707642078
3233.79 4.181791782 3233.79 1.936094165 3233.79 2.390562534 3233.79 3.02872324 3233.79 3.451993465 3233.79 3.861609697 3233.79 4.092702389

3327.3 4.782934666 3327.3 1.949944615 3327.3 2.437722445 3327.3 3.022139311 3327.3 3.476525068 3327.3 4.052227974 3327.3 4.429865837
3431.95 4.855642319 3431.95 2.171914577 3431.95 2.711390495 3431.95 3.325437546 3431.95 3.75248003 3431.95 4.201432705 3431.95 4.538480282
3530.69 5.427078724 3530.69 2.090618134 3530.69 2.672679901 3530.69 3.395678997 3530.69 3.948801994 3530.69 4.576802254 3530.69 5.019784451
3627.72 4.969460487 3627.72 2.290750265 3627.72 2.773071289 3627.72 3.330588341 3627.72 3.731995821 3627.72 4.267673492 3627.72 4.651538849
3732.61 4.610225677 3732.61 2.135167837 3732.61 2.639624119 3732.61 3.184592009 3732.61 3.612842798 3732.61 4.053394318 3732.61 4.373222351
3924.45 5.104465961 3924.45 2.359345436 3924.45 2.86768508 3924.45 3.303678274 3924.45 3.707674742 3924.45 4.294125557 3924.45 4.695009708
4025.42 5.150004864 4025.42 2.296461344 4025.42 2.75142622 4025.42 3.338035107 4025.42 3.798663616 4025.42 4.327486992 4025.42 4.752797604

4127.4 5.145168304 4127.4 2.655558586 4127.4 3.156490803 4127.4 3.773305655 4127.4 4.09675312 4127.4 4.524348736 4127.4 4.935251713



4229.91 4.566906452 4229.91 2.015562773 4229.91 2.567733049 4229.91 3.21001935 4229.91 3.524240732 4229.91 4.057714462 4229.91 4.345502377
4284.28 1.850292563 4284.28 0.835739076 4284.28 1.321419001 4284.28 1.538870335 4284.28 1.673491478 4284.28 1.623676777 4284.28 1.823855042
4326.65 5.126880646 4326.65 2.066061497 4326.65 2.671705246 4326.65 3.263078928 4326.65 3.623650074 4326.65 4.260176182 4326.65 4.860029221
4463.44 4.583981037 4463.44 2.032129049 4463.44 2.640650034 4463.44 3.311764717 4463.44 3.70207262 4463.44 4.264324665 4463.44 4.463983536
4726.29 4.978009224 4726.29 2.45314455 4726.29 2.961586475 4726.29 3.413385868 4726.29 3.678003788 4726.29 4.18439579 4726.29 4.728346348
4892.65 5.157335281 4892.65 2.106929064 4892.65 2.709429502 4892.65 3.208475351 4892.65 3.641065598 4892.65 4.266853809 4892.65 4.945528984
5088.67 1.035732388 5088.67 1.74512291 5088.67 2.25167346 5088.67 2.758068085 5088.67 3.167146683 5088.67 0.896869123 5088.67 0.947973013
5215.89 4.320318699 5215.89 1.881455541 5215.89 2.438338757 5215.89 3.02119112 5215.89 3.390589952 5215.89 3.65149188 5215.89 4.127391338
5341.13 4.142439842 5341.13 2.136454821 5341.13 2.670197248 5341.13 3.278224468 5341.13 2.789589167 5341.13 3.273621798 5341.13 3.876837254
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HEC-RAS Model       Plan: Post-Development    4/27/2021 
Geom: Post-Development    Flow: Post-Fire Pre-Dev
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Shear Chan 100-yr not bulke

Shear Chan 50-yr not bulked

Shear Chan 25-yr not bulked

Shear Chan 10-yr not bulked

Shear Chan 5-yr not bulked

Shear Chan 2-yr not bulked

Shear Chan 1-yr not bulked

Little Sycamore Lower Reach



Label
Shear Chan 100-

yr Label Shear Chan 1-yr  Label
Shear Chan 2-

yr  Label Shear Chan 5-yr  Label
Shear Chan 10-

yr  Label
Shear Chan 

25-yr  Label
Shear Chan 

50-yr  
x y x y x y x y x y x y x y

0 2.134231329 0 0.946107924 0 1.173442125 0 1.467337132 0 1.726856947 0 1.841006279 0 1.929047346
77.6 2.703388453 77.6 1.141696811 77.6 1.368046522 77.6 1.680717111 77.6 1.987666726 77.6 2.314466 77.6 2.439956188

248.94 0.818382263 248.94 1.813119888 248.94 2.181265354 248.94 0.60166049 248.94 0.704857647 248.94 0.815811217 248.94 0.818742573
286.79 1.172142148 286.79 1.734660506 286.79 2.073633909 286.79 1.042935371 286.79 1.05845511 286.79 1.076459289 286.79 1.106020093
387.49 4.589851379 387.49 2.188152552 387.49 2.608703852 387.49 3.072193623 387.49 3.589620113 387.49 4.044895649 387.49 4.253977776
505.31 2.339621305 505.31 1.525794387 505.31 1.724587321 505.31 1.954495549 505.31 2.074371099 505.31 2.182151079 505.31 2.229355335
589.23 4.176728725 589.23 1.88110733 589.23 2.196297884 589.23 2.66608882 589.23 3.118161917 589.23 3.577818394 589.23 3.791172504
668.97 3.530309916 668.97 1.575666308 668.97 1.890519023 668.97 2.311037779 668.97 2.68997097 668.97 3.066508293 668.97 3.214378834
754.27 4.513989449 754.27 2.096242428 754.27 2.541588545 754.27 3.061299086 754.27 3.471279621 754.27 3.936411619 754.27 4.18943119
829.94 5.092406273 829.94 1.533261538 829.94 1.972465038 829.94 2.610453606 829.94 3.166508198 829.94 3.925302744 829.94 4.580565929

870.5 3.695412874 870.5 2.050345421 870.5 2.406298876 870.5 2.730717659 870.5 2.991778374 870.5 3.280050516 870.5 3.52248764
947.99 3.270717382 947.99 1.945144296 947.99 2.400224447 947.99 2.913832426 947.99 3.279509306 947.99 3.721509457 947.99 4.040867329

1044.84 3.341142893 1044.84 2.002196312 1044.84 2.415961504 1044.84 2.891813278 1044.84 3.222553492 1044.84 3.420023203 1044.84 3.322248697
1134.85 3.930010557 1134.85 1.740577579 1134.85 2.159100533 1134.85 2.626650333 1134.85 2.985991478 1134.85 3.412624121 1134.85 3.698951483
1186.13 4.251726151 1186.13 1.941067696 1186.13 2.684263229 1186.13 3.542742014 1186.13 3.997159481 1186.13 4.533449173 1186.13 4.39303875
1251.18 3.296373129 1251.18 2.114600658 1251.18 2.593178272 1251.18 2.605823755 1251.18 3.163478374 1251.18 3.061168432 1251.18 3.17055583
1353.32 3.482430935 1353.32 1.561947346 1353.32 1.918657541 1353.32 2.324704409 1353.32 2.617501497 1353.32 2.954262495 1353.32 3.194576263

1425.6 3.988613605 1425.6 1.7589463 1425.6 2.045609474 1425.6 2.472081423 1425.6 2.896196842 1425.6 3.366747618 1425.6 3.706145287
1551.52 2.842478752 1551.52 1.800990582 1551.52 1.930176497 1551.52 2.118559122 1551.52 2.281148672 1551.52 2.53412509 1551.52 2.646815062
1645.89 3.891829014 1645.89 2.31668067 1645.89 2.827485085 1645.89 2.290580988 1645.89 2.46901226 1645.89 3.024615288 1645.89 3.664481163
1745.34 0.538135886 1745.34 1.701598048 1745.34 2.069151163 1745.34 0.564451039 1745.34 2.674675226 1745.34 1.250567675 1745.34 0.954371393
1846.79 2.179247379 1846.79 1.831426859 1846.79 2.171171427 1846.79 2.547992229 1846.79 2.7947402 1846.79 3.148342133 1846.79 3.360514641

1943.2 4.321713448 1943.2 2.143776417 1943.2 2.509639263 1943.2 2.94651413 1943.2 3.27197504 1943.2 3.733614683 1943.2 4.047966003
2048.51 4.407795429 2048.51 1.950847983 2048.51 2.439461708 2048.51 2.953485489 2048.51 3.357496977 2048.51 3.851572514 2048.51 4.160010815

2147.4 4.109573364 2147.4 2.026242495 2147.4 2.441935301 2147.4 2.872155905 2147.4 3.198229074 2147.4 3.584641695 2147.4 3.837845564
2249.05 1.566898227 2249.05 2.074809313 2249.05 2.529220343 2249.05 3.061310053 2249.05 3.462342262 2249.05 2.075015545 2249.05 1.554825425
2348.05 3.327395201 2348.05 1.969970465 2348.05 2.430294275 2348.05 2.988370657 2348.05 3.350782871 2348.05 2.921376705 2348.05 3.063514948
2441.36 4.232916355 2441.36 2.242810726 2441.36 2.721218348 2441.36 3.26123333 2441.36 4.583899021 2441.36 3.248616695 2441.36 3.784754992
2544.08 3.834454298 2544.08 1.744105816 2544.08 2.133593798 2544.08 2.580547333 2544.08 2.747323513 2544.08 3.386411905 2544.08 3.662545443

2645.8 4.494993687 2645.8 1.878621101 2645.8 2.361494541 2645.8 2.933747768 2645.8 3.352637291 2645.8 3.88863039 2645.8 4.254697323
2742.83 0.757985353 2742.83 0.276474565 2742.83 0.397040039 2742.83 0.507766187 2742.83 0.570455849 2742.83 0.647778332 2742.83 0.709769368
2844.37 3.660311222 2844.37 1.737481475 2844.37 2.142537832 2844.37 2.621665716 2844.37 2.983970881 2844.37 3.307453156 2844.37 3.545269251

2935.8 5.54168272 2935.8 2.178490877 2935.8 2.737053871 2935.8 3.405778408 2935.8 3.942078114 2935.8 4.604347706 2935.8 5.097040176
3020.65 2.909868717 3020.65 2.53184247 3020.65 3.058018446 3020.65 3.681459665 3020.65 4.218832016 3020.65 4.833191395 3020.65 2.858137608
3133.22 2.17925024 3133.22 2.258458614 3133.22 2.817173004 3133.22 5.171425343 3133.22 3.896897793 3133.22 4.520766258 3133.22 3.31910944
3233.79 3.229267597 3233.79 1.96869576 3233.79 2.443116903 3233.79 1.909534216 3233.79 1.404062986 3233.79 1.861769438 3233.79 2.576592445

3327.3 4.746603489 3327.3 1.976385117 3327.3 2.460542917 3327.3 3.023250103 3327.3 3.496150255 3327.3 4.025384903 3327.3 4.359009266
3431.95 4.787042141 3431.95 2.139727116 3431.95 2.648216248 3431.95 3.200370789 3431.95 3.62610817 3431.95 4.133219719 3431.95 4.470973969
3530.69 4.741533756 3530.69 2.091272831 3530.69 2.545295238 3530.69 3.121544361 3530.69 3.533170462 3530.69 4.05039978 3530.69 4.407945633
3627.72 4.452517986 3627.72 2.197816133 3627.72 2.635948896 3627.72 3.128293037 3627.72 3.482616425 3627.72 3.860357046 3627.72 4.131286621
3732.61 4.672281265 3732.61 2.176596165 3732.61 2.68512702 3732.61 3.268046618 3732.61 3.648741007 3732.61 4.108590603 3732.61 4.414248943
3924.45 4.491084576 3924.45 2.32625246 3924.45 2.778359175 3924.45 3.246356487 3924.45 3.574937105 3924.45 3.959542513 3924.45 4.218408108



4025.42 5.100600243 4025.42 2.238582373 4025.42 2.758176565 4025.42 3.350358486 4025.42 3.8073771 4025.42 4.357707024 4025.42 4.731964588
4127.4 4.825512886 4127.4 2.597528934 4127.4 3.105097055 4127.4 3.620461702 4127.4 3.854121447 4127.4 4.230101109 4127.4 4.640548229

4229.91 4.51708889 4229.91 2.010860443 4229.91 2.571186066 4229.91 3.194596529 4229.91 3.536028385 4229.91 4.024029255 4229.91 4.312310696
4284.28 2.017047405 4284.28 0.943041921 4284.28 1.179848909 4284.28 1.355609417 4284.28 1.516325474 4284.28 1.896381497 4284.28 1.971314549
4326.65 5.127000332 4326.65 2.065654039 4326.65 2.671665192 4326.65 3.261983156 4326.65 3.623684168 4326.65 4.260208607 4326.65 4.860124111
4463.44 4.603263855 4463.44 2.031263351 4463.44 2.650016785 4463.44 3.349256992 4463.44 3.748144388 4463.44 4.273152828 4463.44 4.513811588
4726.29 4.968895912 4726.29 2.454773426 4726.29 2.967579603 4726.29 3.421108484 4726.29 3.700984001 4726.29 4.195031643 4726.29 4.746049881
4892.65 5.157335281 4892.65 2.106929064 4892.65 2.709429502 4892.65 3.208475351 4892.65 3.641065598 4892.65 4.266853809 4892.65 4.945528984
5088.67 1.035732388 5088.67 1.74512291 5088.67 2.25167346 5088.67 2.758068085 5088.67 3.167146683 5088.67 0.896869123 5088.67 0.947973013
5215.89 4.320318699 5215.89 1.881455541 5215.89 2.438338757 5215.89 3.02119112 5215.89 3.390589952 5215.89 3.65149188 5215.89 4.127391338
5341.13 4.142439842 5341.13 2.136454821 5341.13 2.670197248 5341.13 3.278224468 5341.13 2.789589167 5341.13 3.273621798 5341.13 3.876837254



Post Development with Scour
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HEC-RAS Model       Plan: Post-Development Scoured    4/27/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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Little Sycamore Lower Reach



Label
Shear Chan 100-

yr Label Shear Chan 1-yr  Label
Shear Chan 2-

yr  Label Shear Chan 5-yr  Label
Shear Chan 10-

yr  Label
Shear Chan 

25-yr  Label
Shear Chan 

50-yr  
x y x y x y x y x y x y x y

0 2.134231329 0 0.946107924 0 1.173442125 0 1.467337132 0 1.726856947 0 1.841006279 0 1.929047346
77.6 2.800700665 77.6 0.450432092 77.6 0.810203433 77.6 1.488419414 77.6 2.067630529 77.6 2.361685276 77.6 2.533234119

248.94 0.61399895 248.94 0.510533929 248.94 0.660030603 248.94 0.834961295 248.94 0.930115759 248.94 0.998967588 248.94 1.031199574
286.79 0.90568912 286.79 2.343175888 286.79 2.905864716 286.79 2.806242228 286.79 1.958188772 286.79 1.672083497 286.79 1.610926151
387.49 4.880543232 387.49 2.655575991 387.49 3.162184238 387.49 3.525389433 387.49 3.850014448 387.49 4.304958344 387.49 4.532369614
505.31 2.92975235 505.31 1.955260873 505.31 2.270879984 505.31 2.685689926 505.31 3.142838955 505.31 3.028710365 505.31 2.97584939
589.23 4.19210434 589.23 1.90626514 589.23 2.235415459 589.23 2.714730024 589.23 3.169786692 589.23 3.632832527 589.23 3.847948313
668.97 3.759789467 668.97 1.761220694 668.97 2.108423233 668.97 2.552453995 668.97 2.900464058 668.97 3.285674334 668.97 3.455943346
754.27 4.68725872 754.27 2.299429893 754.27 2.776388407 754.27 3.310473919 754.27 3.694975853 754.27 4.179368019 754.27 4.459667683
829.94 5.088226318 829.94 1.932383657 829.94 2.436626196 829.94 3.040217638 829.94 3.486223221 829.94 4.066179276 829.94 4.586238384

870.5 3.831036329 870.5 2.234609604 870.5 2.656130314 870.5 3.049030781 870.5 3.238527536 870.5 3.511985064 870.5 3.665446281
947.99 4.39464283 947.99 1.986897349 947.99 2.433868408 947.99 2.954331398 947.99 3.288722038 947.99 3.753118515 947.99 4.069470406

1044.84 4.157723904 1044.84 1.57615602 1044.84 2.390345573 1044.84 3.217099667 1044.84 3.528017521 1044.84 3.923645258 1044.84 4.191583633
1134.85 2.228172779 1134.85 1.462739706 1134.85 1.387800932 1134.85 1.47043705 1134.85 1.625304222 1134.85 1.850923419 1134.85 2.029774904
1186.13 5.16698122 1186.13 2.258691788 1186.13 2.657833338 1186.13 3.141887426 1186.13 4.233765125 1186.13 4.73568058 1186.13 5.056593895
1251.18 3.666116714 1251.18 2.462536335 1251.18 2.962927103 1251.18 3.526185036 1251.18 2.346624613 1251.18 3.449034929 1251.18 3.904093504
1353.32 1.581783533 1353.32 1.422588587 1353.32 1.497657537 1353.32 1.448587894 1353.32 1.435178518 1353.32 1.383013606 1353.32 1.402405739

1425.6 4.04879427 1425.6 1.980154753 1425.6 2.274729967 1425.6 2.642222166 1425.6 2.926282883 1425.6 3.405030012 1425.6 3.733216047
1551.52 3.032073021 1551.52 2.480365276 1551.52 2.981884003 1551.52 3.509203434 1551.52 2.797260761 1551.52 2.819491148 1551.52 2.923645735
1645.89 3.916155815 1645.89 2.66700387 1645.89 3.173490763 1645.89 3.771393061 1645.89 4.188324928 1645.89 2.958190918 1645.89 3.283647537
1745.34 0.480857134 1745.34 1.895206094 1745.34 2.251318693 1745.34 1.430911541 1745.34 1.089304209 1745.34 0.941054344 1745.34 0.789856434
1846.79 1.900241733 1846.79 1.968032956 1846.79 2.289981365 1846.79 2.657705545 1846.79 2.920004845 1846.79 3.187879324 1846.79 3.386994839

1943.2 4.502747059 1943.2 2.325224161 1943.2 2.722008228 1943.2 3.179826021 1943.2 3.520637751 1943.2 3.901517153 1943.2 4.219164848
2048.51 4.690546989 2048.51 2.31448555 2048.51 2.673184872 2048.51 3.200976849 2048.51 3.591954231 2048.51 4.05136776 2048.51 4.358943939

2147.4 4.323764801 2147.4 2.406153679 2147.4 2.821618795 2147.4 3.283292294 2147.4 3.544782162 2147.4 3.87608099 2147.4 4.108220577
2249.05 1.139769793 2249.05 2.692094803 2249.05 3.094177485 2249.05 1.201012135 2249.05 1.50047791 2249.05 1.130627394 2249.05 1.053495169
2348.05 4.840378761 2348.05 2.690585375 2348.05 3.031570435 2348.05 3.505358934 2348.05 3.872674227 2348.05 4.302873135 2348.05 4.579888344
2441.36 6.4142313 2441.36 2.594298363 2441.36 3.260054827 2441.36 4.081573486 2441.36 4.636506081 2441.36 5.228922367 2441.36 5.415633678
2544.08 2.044864416 2544.08 2.283827305 2544.08 2.746570587 2544.08 3.239488602 2544.08 3.297921181 2544.08 2.607882261 2544.08 2.34451437

2645.8 5.050286293 2645.8 2.382595062 2645.8 2.837244511 2645.8 3.371741056 2645.8 3.751538515 2645.8 4.256382942 2645.8 4.663995266
2742.83 2.433570862 2742.83 1.732624769 2742.83 1.97764039 2742.83 2.41729641 2742.83 2.793636084 2742.83 3.256540298 2742.83 2.834443808
2844.37 4.255380154 2844.37 2.303130627 2844.37 2.768572569 2844.37 3.245614529 2844.37 3.61186862 2844.37 3.96100378 2844.37 4.074622154

2935.8 5.750124454 2935.8 2.319115162 2935.8 2.9255898 2935.8 3.644037008 2935.8 4.187333584 2935.8 4.830219269 2935.8 5.301642418
3020.65 3.176444054 3020.65 2.67288208 3020.65 3.217249632 3020.65 3.845665455 3020.65 4.312055111 3020.65 4.963970184 3020.65 5.458473682
3133.22 2.098932505 3133.22 2.354814291 3133.22 1.118947625 3133.22 3.532648087 3133.22 6.715595245 3133.22 4.545220375 3133.22 3.065684319
3233.79 1.920098662 3233.79 0.843539596 3233.79 0.763274848 3233.79 1.271697998 3233.79 1.134733915 3233.79 1.193005085 3233.79 1.588521361

3327.3 4.015743732 3327.3 0.868811309 3327.3 1.079763889 3327.3 1.829590678 3327.3 1.916389227 3327.3 2.178752184 3327.3 2.996569633
3431.95 5.548572063 3431.95 2.281148195 3431.95 2.879059553 3431.95 3.589644432 3431.95 4.097111702 3431.95 4.734415054 3431.95 5.173863411
3530.69 5.156169891 3530.69 2.57200098 3530.69 3.204813957 3530.69 3.792361498 3530.69 4.131856918 3530.69 4.541067123 3530.69 4.822448254
3627.72 5.072691917 3627.72 2.574827433 3627.72 3.248927116 3627.72 4.055029869 3627.72 4.627181053 3627.72 4.854703426 3627.72 4.928986549
3732.61 5.503067017 3732.61 2.328924894 3732.61 2.925653219 3732.61 3.645806789 3732.61 4.181595325 3732.61 4.793232441 3732.61 5.292403698
3924.45 4.97595787 3924.45 2.656090736 3924.45 3.331306934 3924.45 4.091975212 3924.45 4.5703969 3924.45 4.668673992 3924.45 4.805522442



4025.42 5.531811237 4025.42 2.383010387 4025.42 2.982164383 4025.42 3.694983959 4025.42 4.22228384 4025.42 4.834305763 4025.42 5.216771126
4127.4 4.953886986 4127.4 2.909204245 4127.4 3.334248543 4127.4 3.829876184 4127.4 4.117008209 4127.4 4.391065598 4127.4 4.796323776

4229.91 4.558244228 4229.91 2.004521608 4229.91 2.570549488 4229.91 3.20115757 4229.91 3.533443689 4229.91 4.056278229 4229.91 4.311732292
4284.28 2.044019222 4284.28 0.882965982 4284.28 1.16843009 4284.28 1.467133522 4284.28 1.819189429 4284.28 1.619704604 4284.28 1.960428238
4326.65 5.198393345 4326.65 2.134659767 4326.65 2.699781656 4326.65 3.394062281 4326.65 3.754738092 4326.65 4.314439297 4326.65 4.927453995
4463.44 5.289433002 4463.44 2.296989441 4463.44 2.793565989 4463.44 3.424823999 4463.44 3.855123997 4463.44 4.50691843 4463.44 5.071501255
4726.29 5.102583408 4726.29 2.724640608 4726.29 3.244042873 4726.29 3.676114321 4726.29 3.883848906 4726.29 4.315837383 4726.29 4.847494125
4892.65 5.157335281 4892.65 2.106929064 4892.65 2.709429502 4892.65 3.208475351 4892.65 3.641065598 4892.65 4.266853809 4892.65 4.945528984
5088.67 1.035732388 5088.67 1.745121121 5088.67 2.251671076 5088.67 2.758066416 5088.67 3.167144537 5088.67 0.896868765 5088.67 0.947972894
5215.89 4.320318699 5215.89 1.881455541 5215.89 2.438338757 5215.89 3.02119112 5215.89 3.390589952 5215.89 3.65149188 5215.89 4.127391338
5341.13 4.142439842 5341.13 2.136454821 5341.13 2.670197248 5341.13 3.278224468 5341.13 2.789589167 5341.13 3.273621798 5341.13 3.876837254
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                        HEC-RAS HEC-RAS 5.0.7 March 2019
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        
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PROJECT DATA
Project Title: HEC-RAS Model
Project File : Little Sycamore Creek-WMS Flows-local.prj
Run Date and Time: 5/3/2021 3:48:51 PM

Project in English units

Project Description:
CRS Info=<SpatialReference>  <CoordinateSystem Code="2874" 
Unit="US_survey_Foot" AcadCode="CAHP-VF" /></SpatialReference>

                                                                                

PLAN DATA

Plan Title: Post-Development Scoured
Plan File : C:\Users\csteward\Documents\1-Stantec\CHK\Drainage\GeoHECRAS\Little Sycamore Creek-WMS Flows-
local.p05

           Geometry Title: Post-Development Scoured
           Geometry File : C:\Users\csteward\Documents\1-Stantec\CHK\Drainage\GeoHECRAS\Little Sycamore Creek-
WMS Flows-local.g06

           Flow Title    : Post-Fire Pre-Dev
           Flow File     : C:\Users\csteward\Documents\1-Stantec\CHK\Drainage\GeoHECRAS\Little Sycamore Creek-
WMS Flows-local.f01

Plan Description:
Post-Development Condition with creek bottom scoured to pre-2017 level

Plan Summary Information:
Number of:  Cross Sections =   53    Multiple Openings  =    0



            Culverts       =    1    Inline Structures  =    0
            Bridges        =    5    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.33 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: Post-Fire Pre-Dev
Flow File : C:\Users\csteward\Documents\1-Stantec\CHK\Drainage\GeoHECRAS\Little Sycamore Creek-WMS Flows-
local.f01

Flow Data (cfs)
                                                                                                                                                             
  River           Reach           RS          100-yr bulked 1-yr not bulked 2-yr not bulked 5-yr not bulked10-yr not bulked25-yr 
not bulked50-yr not bulked  
  Little Sycamore Lower Reach     5459                 3650             310             570             980            1300            1890            
2575  
  Little Sycamore Lower Reach     4143                 4065             315             550             950            1350            1970            
2490  
  Little Sycamore Lower Reach     787                  4065             325             535             920            1395            2035            
2395  
                                                                                                                                                             

Boundary Conditions
                                                                                                        
  River           Reach           Profile                       Upstream                 Downstream     
                                                                                                        
  Little Sycamore Lower Reach     100-yr bulked                   Critical         Normal S = 0.023226  
  Little Sycamore Lower Reach     1-yr not bulked                 Critical         Normal S = 0.023226  
  Little Sycamore Lower Reach     2-yr not bulked                 Critical         Normal S = 0.023226  
  Little Sycamore Lower Reach     5-yr not bulked                 Critical         Normal S = 0.023226  
  Little Sycamore Lower Reach     10-yr not bulked                Critical         Normal S = 0.023226  
  Little Sycamore Lower Reach     25-yr not bulked                Critical         Normal S = 0.023226  
  Little Sycamore Lower Reach     50-yr not bulked                Critical         Normal S = 0.023226  
                                                                                                        

                                                                                

GEOMETRY DATA



Geometry Title: Post-Development Scoured
Geometry File : C:\Users\csteward\Documents\1-Stantec\CHK\Drainage\GeoHECRAS\Little Sycamore Creek-WMS 
Flows-local.g06

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 5459    

INPUT
Description: 
Station Elevation Data    num=     240
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     372    1.48     372    3.34     371    5.03     370    10.2     369
   12.28     368   14.56     367   17.32     366   19.66     365   22.27     364
   23.43     363   24.86     362   26.38     361   28.57     360   30.33     359
   32.71     358   34.92     357   36.91     356    37.8     355    38.5     354
   39.21     353   40.09     352   41.21     351   41.88     350   42.66     349
   43.24     348   43.91     347    44.5     346   44.95     345   45.83     344
    46.5     343   47.38     342   48.17     341   48.73     340    49.6     339
   50.18     338   51.38     337    52.4     336   53.43     335   54.21     334
   54.87     333   56.73     332   58.83     331   60.17     330   60.96     329
   62.59     328    63.6     327   64.22     326   65.08     325   65.61     324
   66.15     323   66.96     322   67.59     321   68.14     320   69.21     319
    70.5     318   71.19     317   72.61     316   73.88     315   75.37     314
   77.14     313    78.4     312   79.52     311   80.53     310   81.65     309
   82.34     308   82.95     307    88.7     307   96.52     308   104.7     309
  119.44     310  130.04     311  132.65     312  136.78     312  139.73     311
  141.87     310   142.6     309  143.04     308   144.1     307  145.35     306
  145.49  305.91  146.86     305  148.41     304  150.03     303  151.36     302
  152.82     301  154.78     300  155.87     299  156.81     298  157.98     297
  159.63     296  160.74     295  162.11     294  163.65     293  165.47     292
  166.58     291   167.9     290   169.7     289  170.77     288  173.16     287
  175.26     286  176.24     285  177.13     284  177.97     283  178.91     282
  180.44     281  181.89     280  183.56     279  185.06     278  186.19     277
  187.33     276   188.8     275  189.99     274  191.71     273  193.08     272
   194.5     271  195.65     270  196.82     269  198.55     268  199.51     267
  200.73     266  201.67     265  203.71     264   205.7     263  206.69     262
   208.1     261  209.16     260  210.22     259  211.94     258  213.03     257
  214.27     256  215.67     255  216.85     254  218.83     253   220.5     252
  221.15     251  222.05     250  223.13     249  225.87     248  227.17     247
  227.94     246  228.64     245  230.96     244  231.81     243  232.76     242
  233.94     241  235.15     240  236.19     239  237.49     238  238.42     237
   240.1     237  240.72     237  241.51     236  242.13     235  243.01     234
  245.31     233  245.89     232     247     231  248.64     230  249.84     229
  251.71     228  252.47     227  253.88     226  254.71     225  256.18     224
  256.94     223  257.32     222  257.65     221  257.97     220  258.33     219
  259.27     218  261.95     218  272.34     219  274.41     220  275.91     221
  286.66     221  290.86     221  300.36     222  302.68     222  303.02     221
  304.47     220  307.42     219  308.34     218  311.39     217   312.4     217
  315.82     217  324.93     217  327.73     217  329.78     218  331.74     219
  332.17     220  332.59     221  332.97     222  333.32     223  333.85     224
  334.33     225  334.92     226   335.7     227  336.29     228  339.19     229



   340.4     230  341.92     231  343.42     232  344.84     233  346.19     234
  347.39     235  348.77     236  349.59     237  350.44     238  351.88     239
     353     240  353.25     241  353.74     242  353.97     243  354.34     244
  354.81     245  355.81     246  356.52     247  357.31     248  357.98     249
  358.59     250  359.31     251  359.88     252  360.86     253  361.44     254
  361.97     255  362.59     256  363.21     257  364.42     258  365.16     259
  366.61     260  367.64     261   368.3     262  368.83     263  369.39     264
   370.2     265  372.07     266  372.76     267  373.86     268  445.49     268

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .08  300.36     .04  332.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        300.36  332.97           125.24  125.24  125.24             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  275.86  221.36       T

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            227.20    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.43    Wt. n-Val.                 0.080      0.040      0.060   
  W.S. Elev (ft)            224.77    Reach Len. (ft)           125.24     125.24     125.24   
  Crit W.S. (ft)            224.77    Flow Area (sq ft)         153.12     216.74       1.61   
  E.G. Slope (ft/ft)      0.012813    Area (sq ft)              200.62     216.74       1.61   
  Q Total (cfs)            3650.00    Flow (cfs)                679.30    2967.74       2.96   
  Top Width (ft)             79.18    Top Width (ft)             45.31      32.61       1.25   
  Vel Total (ft/s)            9.83    Avg. Vel. (ft/s)            4.44      13.69       1.83   
  Max Chl Dpth (ft)           7.77    Hydr. Depth (ft)            3.38       6.65       1.29   
  Conv. Total (cfs)        32245.0    Conv. (cfs)               6001.1    26217.8       26.1   
  Length Wtd. (ft)          125.24    Wetted Per. (ft)           49.96      36.89       3.05   
  Min Ch El (ft)            217.00    Shear (lb/sq ft)            2.45       4.70       0.42   
  Alpha                       1.62    Stream Power (lb/ft s)     10.88      64.36       0.78   
  Frctn Loss (ft)             1.62    Cum Volume (acre-ft)        4.39      38.73       1.65   
  C & E Loss (ft)             0.04    Cum SA (acres)              1.54       5.95       0.90   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 5334    



INPUT
Description: 
Station Elevation Data    num=     269
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     393    1.31     393    3.49     392    6.55     391    9.84     390
   11.53     389   13.94     388   16.31     387   18.41     386   20.17     385
   22.64     384   24.14     383   26.02     382   28.77     381    30.4     380
   33.42     379   35.38     378   37.03     377   38.59     376   41.06     375
   43.16     374   44.93     373   47.09     372   49.72     371   52.21     370
   53.68     369    55.5     368   57.49     367   59.35     366   61.65     365
   63.54     364    65.7     363   67.33     362   68.88     361   70.41     360
   72.34     359    74.2     358    76.1     357   77.42     356   79.42     355
   80.85     354   81.44     353   82.15     352   82.83     351   83.52     350
   84.19     349   85.21     348   86.48     347   87.38     346   87.88     345
   88.96     344   90.25     343   91.04     342    92.4     341   93.51     340
   94.52     339   95.38     338   96.27     337   97.22     336   98.09     335
   99.06     334     100     333  100.82     332  102.58     331  103.47     330
  104.24     329  105.52     328  106.41     327  107.26     326  108.31     325
  109.26     324  110.06     323   110.5     322  111.23     321  111.83     320
  113.44     319   114.7     318  116.05     317  117.12     316  118.51     315
  120.47     314  121.24     313  122.18     312  122.91     311  123.78     310
  125.26     309  126.55     308  128.01     307  129.06     306  129.91     305
  130.93     304  140.05     304  148.29     305  165.83     306  167.96     306
  169.93     305  170.95     304  172.51     303  173.58     302  174.75     301
  175.83     300  177.38     299  179.48     298  180.49     297  181.67     296
  183.13     295  184.19     294  185.69     293  186.61     292  187.48     291
  188.79     290  188.98   289.9  190.71     289  192.38     288  195.99     287
  199.32     286  202.32     285  205.06     284  207.79     283  211.93     282
  214.76     281  217.67     280  219.21     279   220.8     278  221.93     277
  223.54     276  224.33   275.5   225.1     275  226.43     274  227.93     273
   229.3     272  230.55     271  233.07     270  234.19     269  234.48     268
  235.49     267  237.15     266  238.68     265  240.59     264  241.61     263
  242.97     262  244.81     261  247.24     260   248.7     259  250.19     258
  251.67     257  253.52     256  255.38     255  257.42     254  259.52     253
  261.37     252   262.5     251  263.93     250  266.44     249  268.04     248
   269.7     247  271.22     246   273.2     245  274.86     244  276.36     243
     277     242  278.38     241  279.64     240  280.96     239  282.35     238
  283.97     237  285.25     236  286.45     235   287.6     234  288.77     233
  290.09     232  291.23     231  292.14     230  293.18     229  293.78     228
  294.45     227  296.05     226  297.35     225   298.2     224  299.64     223
  301.72     222  303.83     221  304.81     220  305.61     219   306.3     218
  307.18     217   307.7     216  315.79     216  317.85     216  320.66     215
  321.09     214  321.44     213   326.2     212  332.99     211  336.19     211
  338.98     211  342.03     211  346.12     211  350.89     212  353.45     213
  354.96     214  356.25     215  357.92     216  358.89     217  359.89     218
   361.8     219  363.58     220  365.87     221  367.02     222   368.5     223
  370.19     224  370.98     225  371.76     226  372.99     227  375.36     228
   376.5     229  377.78     230  378.93     231  379.91     232  381.08     233
  381.93     234  382.77     235  383.74     236  386.76     237  388.36     238
  390.35     239   391.4     240  392.72     241  394.06     242  395.56     243
  397.09     244  398.11     245  398.63     246  399.16     247  402.39     248
   404.4     249  406.74     250  408.21     251   409.5     252  411.08     253
  412.65     254  413.75     255  415.57     256  417.71     257  419.26     258



  420.67     259  421.78     260   423.4     261  424.53     262   426.7     263
  427.74     264     429     265   430.1     266  431.82     267  433.39     268
  434.78     269  436.08     270   437.4     271  438.32     272   439.3     273
  441.17     274  442.56     275   443.7     276  445.05     277  446.38     278
  447.53     279  448.85     280  488.98     280     577     280

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .08  317.85     .04  358.89     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        317.85  358.89           127.22  127.22  127.22             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            221.44    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.86    Wt. n-Val.                 0.080      0.040      0.060   
  W.S. Elev (ft)            218.58    Reach Len. (ft)           127.22     127.22     127.22   
  Crit W.S. (ft)            218.58    Flow Area (sq ft)          28.35     258.19       1.40   
  E.G. Slope (ft/ft)      0.013081    Area (sq ft)               28.35     258.19       1.40   
  Q Total (cfs)            3650.00    Flow (cfs)                 99.65    3547.76       2.59   
  Top Width (ft)             55.10    Top Width (ft)             11.95      41.04       2.11   
  Vel Total (ft/s)           12.68    Avg. Vel. (ft/s)            3.52      13.74       1.85   
  Max Chl Dpth (ft)           7.58    Hydr. Depth (ft)            2.37       6.29       0.67   
  Conv. Total (cfs)        31913.3    Conv. (cfs)                871.3    31019.4       22.6   
  Length Wtd. (ft)          127.22    Wetted Per. (ft)           13.31      44.39       2.67   
  Min Ch El (ft)            211.00    Shear (lb/sq ft)            1.74       4.75       0.43   
  Alpha                       1.14    Stream Power (lb/ft s)      6.11      65.26       0.79   
  Frctn Loss (ft)             0.71    Cum Volume (acre-ft)        4.06      38.05       1.64   
  C & E Loss (ft)             0.63    Cum SA (acres)              1.46       5.84       0.90   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 5207    



INPUT
Description: 
Station Elevation Data    num=     227
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     340     .41     340    2.12     339    3.17     338    4.16     337
    4.77     336    5.38     335    5.92     334    6.61     333    7.17     332
    8.21     331    9.76     330    10.9     329   11.96     328   13.03     327
   14.25     326    15.3     325   16.41     324   17.63     323   19.01     322
   20.49     321   21.22     320   22.91     319   23.79     318   24.49     317
   25.03     316   25.36     315   25.88     314   26.25     313   26.69     312
   27.12     311   27.86     310   29.53     309   30.84     308   31.26     307
   31.95     306   32.28     305   33.12     304   33.46     303   34.04     302
   34.73     301   35.38     300   35.99     299   53.24     299   56.82     299
   57.62     299   66.14     299   67.56     299   68.92     298   69.95     297
   70.69     296   71.56     295   73.03     294   75.54     293   76.83     292
   78.37     291    79.6     290   80.16     289   80.74     288   81.29     287
   81.91     286   82.86     285   84.13     284    85.1     283   86.25     282
   87.99     281   89.21     280   90.09     279   90.92     278    92.8     277
   93.92     276   94.78     275   95.77     274   96.67     273   97.41     272
   98.49     271  100.22     270  101.32     269  103.21     268  104.15     267
  104.94     266   105.6     265  106.63     264   107.8     263  108.94     262
  110.07     261   111.9     260  113.47     259  114.78     258  116.49     257
  118.14     256  119.24     255  120.35     254  121.41     253  123.11     252
  124.63     251  126.21     250   127.1     249  128.36     248  129.94     247
  133.12     246   134.4     246  136.91     246  138.05     245  138.94     244
  140.52     243  141.25     242  141.77     241  142.63     240   143.5     239
  143.89     238  144.21     237  145.85     236  147.02     235  148.07     234
   149.3     233   150.5     232   152.4     231  153.95     230  154.46  229.59
   155.2     229  158.12     228  159.38     227  160.79     226  161.91     225
     163     224  163.84     223  165.46     222  167.08     221  168.49     220
  170.09     219  171.23     218  172.56     217  173.85     216   175.1     215
  176.33     214  178.86     213  181.52     212  191.34     211  194.71     211
  196.37     211  197.47     210  197.76     209  200.73     208  206.68     207
  214.79     207  217.22     207  218.98  206.56   221.2     206  223.63     205
   227.3     205   230.6     206   238.3     207   239.9     208  240.43     209
  241.03     210  242.16     211  243.72     212  245.86     213  247.03     214
     248     215  249.08     216  250.06     217  251.88     218   253.9     219
  255.75     220  264.77     220  266.46  219.77  271.32     219  276.57     218
  281.38     217  284.68     216  292.88     216  294.04     217  295.04     218
  295.93     219  296.47     220  296.85     221  297.44     222  297.86     223
  298.94     224  300.35     225  301.52     226  302.45     227  303.39     228
  304.34     229  305.02     230  305.53     231  306.06     232   306.4     233
  306.92     234  307.39     235  307.78     236  308.35     237  309.35     238
  309.91     239   310.8     240  311.54     241  313.11     242  314.38     243
  315.58     244  316.64     245   318.1     246  319.65     247  320.51     248
  321.89     249  324.24     250  325.63     251  327.95     252  329.76     253
  331.76     254  333.28     255   334.9     256  336.87     257  338.83     258
  339.92     259   341.3     260  343.57     261  345.19     262  346.66     263
  348.13     264  350.39     265  352.35     266  353.43     267  354.64     268
  356.44     269  356.82     269

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  167.08     .04  255.75     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        167.08  255.75           196.02  196.02  196.02             .3       .5

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            216.73    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.77    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            215.96    Reach Len. (ft)            79.82      79.82      79.82   
  Crit W.S. (ft)            212.92    Flow Area (sq ft)                    519.05              
  E.G. Slope (ft/ft)      0.003046    Area (sq ft)                         519.05              
  Q Total (cfs)            3650.00    Flow (cfs)                          3650.00              
  Top Width (ft)             75.15    Top Width (ft)                        75.15              
  Vel Total (ft/s)            7.03    Avg. Vel. (ft/s)                       7.03              
  Max Chl Dpth (ft)          10.96    Hydr. Depth (ft)                       6.91              
  Conv. Total (cfs)        66138.4    Conv. (cfs)                         66138.4              
  Length Wtd. (ft)           79.82    Wetted Per. (ft)                      81.70              
  Min Ch El (ft)            205.00    Shear (lb/sq ft)                       1.21              
  Alpha                       1.00    Stream Power (lb/ft s)                 8.49              
  Frctn Loss (ft)             0.57    Cum Volume (acre-ft)        4.01      36.92       1.64   
  C & E Loss (ft)             0.44    Cum SA (acres)              1.45       5.67       0.89   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.

BRIDGE                 

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 5120    

INPUT
Description: Bridge 11-V
Distance from Upstream XS =   79.82
Deck/Roadway Width        =   15.26
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      70
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  196.46  210.55   -1.81  196.63  210.55       0  213.99  210.54  184.75
  213.99  210.54  208.41     214  210.54  208.41  214.03  210.54  208.41
  215.32  210.54  208.41  215.57  210.54  208.41  215.81  210.54  208.41
   216.3  210.54   208.4  216.81  210.54   208.4  216.98  210.54   208.4
  217.02  210.54   208.4  217.09  210.54   208.4  217.75  210.54   208.4
  218.16  210.54   208.4  218.48  210.54   208.4  218.99  210.54   208.4
   219.2  210.54   208.4  219.33  210.54   208.4  219.89  210.53   208.4
  219.93  210.53   208.4  220.51  210.53  208.39  220.65  210.53  208.39



  220.89  210.53  208.39  221.38  210.53  208.39  221.68  210.53  208.39
  222.11  210.53  208.39  222.79  210.53  208.39  222.83  210.53  208.39
  222.86  210.53  208.39  222.96  210.53  208.39  223.56  210.53  208.39
  224.03  210.53  208.38  224.29  210.53  208.38   224.7  210.53  208.38
  225.01  210.53  208.38  225.21  210.53  208.38  225.74  210.53  208.38
  226.04  210.53  208.38  226.38  210.53  208.38  226.47  210.53  208.38
   226.6  210.53  208.38  227.19  210.53  208.38  227.56  210.53  208.38
  227.92  210.53  208.38   228.5  210.53  208.37  228.65  210.53  208.37
  228.74  210.53  208.37  229.11  210.53  208.37  229.37  210.53  208.37
  229.91  210.53  208.37     230  210.53  208.37     230  210.53  184.75
  230.02  210.53  204.96   230.1  210.53  204.94   230.4  210.53  204.87
  230.83  210.53  204.78  231.09  210.53  204.73  231.16  210.53  204.71
  231.16  210.53  204.74  231.16  210.53  184.75  231.55  210.53       0
  232.19  210.53       0  232.26  210.53       0  232.28  210.53       0
  232.31  210.53       0  232.63  210.53       0  241.75  210.52       0
   242.8  210.52       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=     228
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     340     .41     340    2.12     339    3.17     338    4.16     337
    4.77     336    5.38     335    5.92     334    6.61     333    7.17     332
    8.21     331    9.76     330    10.9     329   11.96     328   13.03     327
   14.25     326    15.3     325   16.41     324   17.63     323   19.01     322
   20.49     321   21.22     320   22.91     319   23.79     318   24.49     317
   25.03     316   25.36     315   25.88     314   26.25     313   26.69     312
   27.12     311   27.86     310   29.53     309   30.84     308   31.26     307
   31.95     306   32.28     305   33.12     304   33.46     303   34.04     302
   34.73     301   35.38     300   35.99     299   53.24     299   56.82     299
   57.62     299   66.14     299   67.56     299   68.92     298   69.95     297
   70.69     296   71.56     295   73.03     294   75.54     293   76.83     292
   78.37     291    79.6     290   80.16     289   80.74     288   81.29     287
   81.91     286   82.86     285   84.13     284    85.1     283   86.25     282
   87.99     281   89.21     280   90.09     279   90.92     278    92.8     277
   93.92     276   94.78     275   95.77     274   96.67     273   97.41     272
   98.49     271  100.22     270  101.32     269  103.21     268  104.15     267
  104.94     266   105.6     265  106.63     264   107.8     263  108.94     262
  110.07     261   111.9     260  113.47     259  114.78     258  116.49     257
  118.14     256  119.24     255  120.35     254  121.41     253  123.11     252
  124.63     251  126.21     250   127.1     249  128.36     248  129.94     247
  133.12     246   134.4     246  136.91     246  138.05     245  138.94     244
  140.52     243  141.25     242  141.77     241  142.63     240   143.5     239
  143.89     238  144.21     237  145.85     236  147.02     235  148.07     234
   149.3     233   150.5     232   152.4     231  153.95     230  154.46  229.59
   155.2     229  158.12     228  159.38     227  160.79     226  161.91     225
     163     224  163.84     223  165.46     222  167.08     221  168.49     220
  170.09     219  171.23     218  172.56     217  173.85     216   175.1     215
  176.33     214  178.86     213  181.52     212  191.34     211  194.71     211
  196.37     211  197.47     210  197.76     209  200.73     208  206.68     207
  214.79  200.58  217.22   200.5  218.98   200.4   221.2  200.34  223.63  200.34
   227.3  200.34     230  200.34   230.6     206   238.3     207   239.9     208
  240.43     209  241.03     210  242.16     211  243.72     212  245.86     213
  247.03     214     248     215  249.08     216  250.06     217  251.88     218
   253.9     219  255.75     220  264.77     220  266.46  219.77  271.32     219



  276.57     218  281.38     217  284.68     216  292.88     216  294.04     217
  295.04     218  295.93     219  296.47     220  296.85     221  297.44     222
  297.86     223  298.94     224  300.35     225  301.52     226  302.45     227
  303.39     228  304.34     229  305.02     230  305.53     231  306.06     232
   306.4     233  306.92     234  307.39     235  307.78     236  308.35     237
  309.35     238  309.91     239   310.8     240  311.54     241  313.11     242
  314.38     243  315.58     244  316.64     245   318.1     246  319.65     247
  320.51     248  321.89     249  324.24     250  325.63     251  327.95     252
  329.76     253  331.76     254  333.28     255   334.9     256  336.87     257
  338.83     258  339.92     259   341.3     260  343.57     261  345.19     262
  346.66     263  348.13     264  350.39     265  352.35     266  353.43     267
  354.64     268  356.44     269  356.82     269

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  167.08     .04  255.75     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
        167.08  255.75             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      70
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  166.02   210.5       0  194.03  210.46  169.75  194.03  210.46  208.63
  195.99  210.46  208.59  196.01  210.46  208.59  196.65  210.46  208.58
   196.9  210.46  208.57  197.14  210.46  208.57  197.63  210.46  208.56
  198.14  210.46  208.55  198.31  210.46  208.54  198.35  210.46  208.54
  198.42  210.46  208.54  199.08  210.46  208.53  199.49  210.45  208.52
  199.81  210.45  208.51  200.32  210.45   208.5  200.53  210.45   208.5
  200.66  210.45   208.5  201.22  210.45  208.49  201.26  210.45  208.49
  201.84  210.45  208.47  201.98  210.45  208.47  202.22  210.45  208.47
  202.71  210.45  208.46  203.01  210.45  208.45  203.44  210.45  208.44
  204.12  210.45  208.43  204.16  210.45  208.43  204.19  210.45  208.43
  204.29  210.45  208.42  204.89  210.45  208.41  205.36  210.45   208.4
  205.62  210.45   208.4  206.03  210.45  208.39  206.34  210.45  208.38
  206.54  210.44  208.38  207.07  210.44  208.37  207.37  210.44  208.36
  207.71  210.44  208.36   207.8  210.44  208.35  207.93  210.44  208.35
  208.52  210.44  208.34  208.89  210.44  208.33  209.25  210.44  208.32
  209.64  210.44  208.32  209.83  210.44  208.31  209.98  210.44  208.31
  209.99  210.44  208.31  210.07  210.44  192.98  210.09  210.44  189.15
  210.09  210.44  169.75  210.44  210.44       0   210.7  210.44       0
  211.24  210.44       0  211.43  210.44       0  211.73  210.44       0
  212.16  210.44       0  212.42  210.44       0  212.88  210.44       0
  213.52  210.44       0  213.59  210.44       0  213.61  210.44       0
  213.64  210.44       0  213.96  210.43       0  213.98  210.43       0
  218.16  210.42       0  218.16  210.42       0  218.16  210.42       0
  269.03  210.36       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=     264
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     325     .88     325    1.61     324    2.63     323    3.34     322
    4.05     321    4.61     320    5.49     319    6.65     318    7.79     317
    8.67     316   10.23     315   11.25     314   12.26     313   13.44     312



   14.17     311   15.04     310   16.03     309   16.91     308   17.79     307
   18.35     306   18.88     305   19.26     304   19.77     303   20.26     302
    20.6     301   21.16     300   21.82     299   22.39     298   22.79     297
   23.15     296   23.92     295   24.58     294    25.1     293   25.98     292
   26.49     291   26.88     290   27.24     289   27.64     288   28.14     287
   28.68     286   29.11     285    29.5     284   30.14     283   32.06     283
   43.24     284    50.3     284   55.88     284   57.65     283   59.19     282
    60.3     281    61.4     280   62.58     279   64.07     278   65.58     277
   66.44     276   67.62     275   71.62     274   72.34     273   73.26     272
   74.01     271   74.88     270   75.47     269   76.09     268   76.86     267
   78.29     266   78.95     265   79.27     264   79.78     263   80.36     262
   81.08     261   81.87     260   83.05     259   83.97     258   85.68     257
   87.24     256   88.74     255   90.41     254   91.89     253    92.7     252
   94.53     251    95.7     250   97.28     249   98.64     248   99.67     247
  101.38     246  103.35     245  104.91     244  106.16     243  107.43     242
  108.91     241   110.2     240  111.28     239  112.74     238   113.9     237
  115.46     236  116.33     235  116.94     234  117.73     233  118.75     232
  120.57     231  122.66     230  123.92     229  124.59     228  125.32     227
  125.98     226  128.87     226   129.1     226  130.73     225  131.94     224
  132.56     223   132.8     222  133.19     221  133.53     220  133.77     219
  134.55     218  135.46     217  135.92     216  136.76     215  151.19     215
  158.17     216  159.71     216  162.28     215  163.41     214  164.41     213
  165.28     212  166.05     211  166.74     210  167.47     209  168.17     208
  168.95     207  169.91     206  171.09     205  172.89     204  174.41     203
  176.54     202  178.17     201  179.56     200   181.1     199  182.36     198
  184.89     197  185.82     196  186.47     195  186.99     194  187.69     193
  188.36     192  192.21     191     194  200.32   196.3   200.3   200.3  200.28
  202.79  200.26  205.62  200.24  208.23  200.22     210   200.2  212.53     191
  213.34     192  214.31     193  219.52     194  220.13     195  220.79     196
  221.58     197  223.16     198  224.87     199  226.29     200  235.24     200
  240.21     200  244.57     201  246.22     202  250.43     203  252.36     204
  254.06     205  256.23     206  258.21     207  259.68     208  261.46     209
  267.44     210  269.87     211   271.3     212  273.01     213   274.3     214
  275.42     215  276.77     216  278.12     217  279.27     218  281.22     219
  282.75     220  284.38     221   285.4     222  286.14     223  287.03     224
  288.06     225     289     226  290.46     227   291.1     228  292.22     229
  293.17     230  293.74     231  294.61     232  295.46     233  296.32     234
  297.21     235  298.64     236  299.43     237  300.38     238  302.25     239
  303.94     240  307.34     240   322.2     239  330.52     239  331.81     240
  332.43     241  333.24     242   333.7     243  334.18     244  334.46     245
  335.34     246  335.93     247  336.57     248  337.21     249  337.95     250
  339.04     251  340.16     252  340.68     253  341.27     254   341.9     255
  342.53     256  343.15     257  343.79     258  344.32     259  345.05     260
  345.67     261  346.15     262  347.33     263  347.93     264  348.68     265
  349.15     266  349.76     267   350.3  267.65  350.59     268  351.52     269
  352.63     270  353.82     271  355.01     272  355.96     273  356.92     274
  357.77     275  358.64     276  359.64     277  361.77     278     363     279
  363.99     280  365.36     281  366.87     282  367.94     283  369.36     284
  370.43     285  371.88     286  373.24     287  374.85     288  376.49     289
  378.07     290  379.49     291  380.96     292  440.85     292

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  184.89     .04  214.31     .06



Bank Sta: Left   Right    Coeff Contr.   Expan.
        184.89  214.31             .3       .5

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT  Profile #100-yr bulked  
                                                                                             
  E.G. US. (ft)                216.73    Element                 Inside BR US  Inside BR DS  
  W.S. US. (ft)                215.96    E.G. Elev (ft)               215.73        214.47   
  Q Total (cfs)               3650.00    W.S. Elev (ft)               213.51        212.88   
  Q Bridge (cfs)              1477.85    Crit W.S. (ft)               213.51        212.88   
  Q Weir (cfs)                           Max Chl Dpth (ft)             13.17         12.80   
  Weir Sta Lft (ft)                      Vel Total (ft/s)              11.96          9.38   
  Weir Sta Rgt (ft)                      Flow Area (sq ft)            305.29        389.19   
  Weir Submerg                           Froude # Chl                   0.58          0.50   
  Weir Max Depth (ft)                    Specif Force (cu ft)        2772.80       2552.11   
  Min El Weir Flow (ft)        210.53    Hydr Depth (ft)                4.43          3.59   
  Min El Prs (ft)              208.41    W.P. Total (ft)              127.07        158.72   
  Delta EG (ft)                 14.63    Conv. Total (cfs)           20343.4       22300.7   
  Delta WS (ft)                 17.31    Top Width (ft)                68.88        108.29   
  BR Open Area (sq ft)         128.72    Frctn Loss (ft)                0.45          1.85   
  BR Open Vel (ft/s)            11.48    C & E Loss (ft)                0.32          0.56   
  BR Sluice Coef                         Shear Total (lb/sq ft)         4.83          4.10   
  BR Sel Method           Energy only    Power Total (lb/ft s)         57.73         38.46   
                                                                                             

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.



Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 5011    

INPUT
Description: 
Station Elevation Data    num=     262
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     325     .88     325    1.61     324    2.63     323    3.34     322
    4.05     321    4.61     320    5.49     319    6.65     318    7.79     317
    8.67     316   10.23     315   11.25     314   12.26     313   13.44     312
   14.17     311   15.04     310   16.03     309   16.91     308   17.79     307
   18.35     306   18.88     305   19.26     304   19.77     303   20.26     302
    20.6     301   21.16     300   21.82     299   22.39     298   22.79     297
   23.15     296   23.92     295   24.58     294    25.1     293   25.98     292
   26.49     291   26.88     290   27.24     289   27.64     288   28.14     287
   28.68     286   29.11     285    29.5     284   30.14     283   32.06     283
   43.24     284    50.3     284   55.88     284   57.65     283   59.19     282
    60.3     281    61.4     280   62.58     279   64.07     278   65.58     277
   66.44     276   67.62     275   71.62     274   72.34     273   73.26     272
   74.01     271   74.88     270   75.47     269   76.09     268   76.86     267
   78.29     266   78.95     265   79.27     264   79.78     263   80.36     262
   81.08     261   81.87     260   83.05     259   83.97     258   85.68     257
   87.24     256   88.74     255   90.41     254   91.89     253    92.7     252
   94.53     251    95.7     250   97.28     249   98.64     248   99.67     247
  101.38     246  103.35     245  104.91     244  106.16     243  107.43     242
  108.91     241   110.2     240  111.28     239  112.74     238   113.9     237
  115.46     236  116.33     235  116.94     234  117.73     233  118.75     232
  120.57     231  122.66     230  123.92     229  124.59     228  125.32     227
  125.98     226  128.87     226   129.1     226  130.73     225  131.94     224
  132.56     223   132.8     222  133.19     221  133.53     220  133.77     219
  134.55     218  135.46     217  135.92     216  136.76     215  151.19     215



  158.17     216  159.71     216  162.28     215  163.41     214  164.41     213
  165.28     212  166.05     211  166.74     210  167.47     209  168.17     208
  168.95     207  169.91     206  171.09     205  172.89     204  174.41     203
  176.54     202  178.17     201  179.56     200   181.1     199  182.36     198
  184.89     197  185.82     196  186.47     195  186.99     194  187.69     193
  188.36     192  192.21     191   196.3     190   200.3     190  202.79     190
  205.62     190  208.23     190  212.53     191  213.34     192  214.31     193
  219.52     194  220.13     195  220.79     196  221.58     197  223.16     198
  224.87     199  226.29     200  235.24     200  240.21     200  244.57     201
  246.22     202  250.43     203  252.36     204  254.06     205  256.23     206
  258.21     207  259.68     208  261.46     209  267.44     210  269.87     211
   271.3     212  273.01     213   274.3     214  275.42     215  276.77     216
  278.12     217  279.27     218  281.22     219  282.75     220  284.38     221
   285.4     222  286.14     223  287.03     224  288.06     225     289     226
  290.46     227   291.1     228  292.22     229  293.17     230  293.74     231
  294.61     232  295.46     233  296.32     234  297.21     235  298.64     236
  299.43     237  300.38     238  302.25     239  303.94     240  307.34     240
   322.2     239  330.52     239  331.81     240  332.43     241  333.24     242
   333.7     243  334.18     244  334.46     245  335.34     246  335.93     247
  336.57     248  337.21     249  337.95     250  339.04     251  340.16     252
  340.68     253  341.27     254   341.9     255  342.53     256  343.15     257
  343.79     258  344.32     259  345.05     260  345.67     261  346.15     262
  347.33     263  347.93     264  348.68     265  349.15     266  349.76     267
   350.3  267.65  350.59     268  351.52     269  352.63     270  353.82     271
  355.01     272  355.96     273  356.92     274  357.77     275  358.64     276
  359.64     277  361.77     278     363     279  363.99     280  365.36     281
  366.87     282  367.94     283  369.36     284  370.43     285  371.88     286
  373.24     287  374.85     288  376.49     289  378.07     290  379.49     291
  380.96     292  440.85     292

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  184.89     .04  214.31     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        184.89  214.31           166.36  166.36  166.36             .3       .5

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            202.10    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.45    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            198.65    Reach Len. (ft)           166.36     166.36     166.36   
  Crit W.S. (ft)            198.65    Flow Area (sq ft)           3.19     224.87      35.35   
  E.G. Slope (ft/ft)      0.013267    Area (sq ft)                3.19     224.87      35.35   
  Q Total (cfs)            3650.00    Flow (cfs)                  8.12    3435.97     205.91   
  Top Width (ft)             42.74    Top Width (ft)              3.35      29.42       9.97   
  Vel Total (ft/s)           13.86    Avg. Vel. (ft/s)            2.55      15.28       5.83   
  Max Chl Dpth (ft)           8.65    Hydr. Depth (ft)            0.95       7.64       3.55   
  Conv. Total (cfs)        31689.2    Conv. (cfs)                 70.5    29831.1     1787.7   
  Length Wtd. (ft)          166.36    Wetted Per. (ft)            3.77      33.32      12.11   
  Min Ch El (ft)            190.00    Shear (lb/sq ft)            0.70       5.59       2.42   
  Alpha                       1.15    Stream Power (lb/ft s)      1.78      85.40      14.08   
  Frctn Loss (ft)             2.43    Cum Volume (acre-ft)        3.95      35.58       1.41   
  C & E Loss (ft)             0.06    Cum SA (acres)              1.41       5.45       0.80   



                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4845    

INPUT
Description: 
Station Elevation Data    num=     360
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     361     .34     361   14.22     360   20.58     359   24.47     358
   28.49     357   31.82     356   34.78     355   37.69     354   40.68     353
   42.92     352   45.82     351   48.73     350   50.96     349   53.94     348
   55.99     347   57.78     346   60.44     345   63.02     344   64.86     343
   66.52     342   69.13     341    70.8     340   72.69     339    74.7     338
   76.53     337   78.35     336   80.43     335   82.89     334   84.47     333
   86.42     332   87.84     331   90.21     330   91.73     329   93.28     328
   94.97     327   97.29     326   99.71     325  101.26     324  103.53     323
  104.87     322  105.48     321  106.19     320  106.91     319  107.66     318
  108.68     317  109.62     316  110.56     315  111.86     314  112.41     313
  112.81     312  113.93     311  114.85     310   116.1     309   117.3     308
   118.1     307  118.97     306  119.91     305  120.82     304  121.73     303
  122.62     302  123.62     301  125.05     300  126.07     299  127.09     298
   128.1     297   128.7     296  129.36     295  130.07     294  130.83     293
   131.6     292  132.14     291   132.8     290  133.59     289  134.71     288
  135.45     287   135.8     286  136.52     285  137.18     284   137.6     283
  138.28     282  139.59     281  140.74     280  141.39     279  142.05     278
  142.54     277  143.34     276  149.88     276  154.92  276.65  157.69     277
  165.84     278  172.75     278  173.74     277  174.88     276  175.88     275
  176.64     274  177.37     273  178.26     272  179.15     271  179.99     270
  181.22     269  182.25     268   183.4     267  184.17     266  185.27     265
  186.69     264  188.67     263  190.01     262  191.22     261  192.25     260
  193.29     259  194.34     258  195.44     257  196.14     256  196.66     255
  197.27     254  197.95     253  198.59     252   199.1     251  199.79     250
  200.22     249  201.17     248     202     247  202.68     246  203.17     245
  203.81     244  204.22     243  205.23     242  206.44     241  208.45     240
  209.35     239   210.3     238  211.12     237  211.93     236  212.83     235
  214.15     234  215.56     233   216.3     232  217.16     231  217.96     230
  218.63     229  219.36     228  220.11     227  220.92     226  222.13     225
  224.15     224   226.8     224  240.62     224  242.78     223  243.89     222
   245.9     221  247.36     220  248.93     219  250.08     218   250.7     217



  251.59     216  252.75     215  253.65     214  254.56     213  255.75     212
  256.88     211   258.2     210  259.28     209  261.02     208  262.19     207
  263.27     206  264.32     205  265.65  204.25  266.09     204  267.95     203
   268.9     202  269.51     201  270.12     200  271.94     199  273.56     198
  274.82     197  276.19     196  277.11     195  278.01     194  279.13     193
   284.3     192   285.2     191   286.1     190  286.77     189   287.3     188
  288.33     187  290.07     186  293.27     185  295.77     184  297.89     183
  300.14     182  302.51     181  304.88   178.5  304.92   178.5     311  178.19
  313.89     181  315.77     182  316.48     183  317.83     184   319.5     185
  320.69     186  321.58     187  322.36     188  323.16     189  324.91     190
  325.61     191  334.29     192  336.56     193  340.76     194  345.39     195
  347.46     196  350.47     197  353.72     198  355.38     199  356.85     200
  358.81     201  360.34     202  363.84     203  367.69     204   369.2     205
   370.6     206  371.96     207  373.36     208  374.35     209  375.63     210
  378.49     211  381.72     212  382.64     213  385.23     214  386.98     215
  388.42     216  389.63     217  390.47     218  392.39     219  393.88     220
  395.86     221  397.32     222  399.08     223     400     224  401.66     225
  403.17     226   404.3     227  405.57     228  407.48     229  408.23     230
  408.83     231  409.56     232  410.25     233  410.83     234  411.53     235
  412.64     236  416.84     237  417.85     238   419.3     239  420.55     240
  421.68     241  423.15     242  424.92     243  426.02     244  427.07     245
   427.9     246  429.38     247  430.66     248  431.53     249  433.09     250
  434.48     251  435.28     252  436.17     253  437.58     254   438.9     255
  439.63     256  440.38     257  440.87     258   441.3     259  441.78     260
  442.43     261  444.54     262  446.02     263  446.94     264  447.67     265
  448.53     266  449.46     267  450.78     268  451.94     269  452.95     270
  453.76     271  454.36     272  454.92  272.84  455.03     273  461.31     273
  474.88     272  477.86     272  478.53     273  479.04     274  479.83     275
   480.8     276   481.8     277  482.58     278  482.79     279  483.77     280
  484.29     281  485.03     282  485.62     283  486.13     284  487.19     285
     488     286  488.29     287  488.58     288  488.76     289  489.08     290
  489.35     291  489.66     292  490.27     293  490.74     294  491.12     295
  491.67     296  492.32     297  492.71     298  493.28     299  493.83     300
  494.11     301  494.54     302  495.47     303  496.54     304  497.54     305
  498.57     306  499.47     307  500.62     308  501.76     309  502.67     310
  503.66     311   505.2     312  506.28     313  507.29     314  508.69     315
  509.23     316  509.74     317  510.17     318  510.58     319  511.61     320
  512.36     321  513.14     322  514.14     323  515.05     324  515.93     325
   516.7     326  517.34     327  517.92     328  518.43     329  519.61     330
  520.52     331  521.56     332  522.78     333  524.05     334  525.21     335
  525.95     336   526.9     337  528.23     338  529.81     339  529.94     339

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   285.2     .04  325.61     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         285.2  325.61           262.85  262.85  262.85             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            192.89    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.32    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            189.57    Reach Len. (ft)           262.85     262.85     262.85   



  Crit W.S. (ft)            189.57    Flow Area (sq ft)                    249.86              
  E.G. Slope (ft/ft)      0.016135    Area (sq ft)                         249.86              
  Q Total (cfs)            3650.00    Flow (cfs)                          3650.00              
  Top Width (ft)             37.78    Top Width (ft)                        37.78              
  Vel Total (ft/s)           14.61    Avg. Vel. (ft/s)                      14.61              
  Max Chl Dpth (ft)          11.38    Hydr. Depth (ft)                       6.61              
  Conv. Total (cfs)        28734.6    Conv. (cfs)                         28734.6              
  Length Wtd. (ft)          262.85    Wetted Per. (ft)                      45.87              
  Min Ch El (ft)            178.19    Shear (lb/sq ft)                       5.49              
  Alpha                       1.00    Stream Power (lb/ft s)                80.15              
  Frctn Loss (ft)             3.85    Cum Volume (acre-ft)        3.94      34.67       1.35   
  C & E Loss (ft)             0.00    Cum SA (acres)              1.41       5.32       0.78   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4582    

INPUT
Description: 
Station Elevation Data    num=     338
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     322     .83     322    6.12     321   14.41     320   22.27     319
    32.3     318   38.23     317   40.51     316   42.37     315   45.73     314
   47.72     313   50.09     312   51.44     311   52.51     310   53.41     309
   54.22     308   54.97     307    55.6     306   56.08     305   56.51     304
   56.93     303   57.34     302   57.72     301   58.14     300   58.53     299
   58.88     298   59.77     297   60.23     296   60.99     295   61.63     294
   62.22     293   62.64     292   62.89     291   63.36     290   63.79     289
   64.16     288   64.62     287   65.38     286    66.2     285   67.16     284
   68.13     283   68.59     282   69.16     281   69.75     280   70.41     279
   71.09     278   71.51     277   72.26     276   72.69     275   73.45     274
   73.87     273   74.69     272    75.3     271   76.77     270   78.15     269
    79.6     268   80.72     267   81.71     266   84.46     265   90.32     265
   109.7     265  113.05     264  114.77     263  116.56     262  117.74     261
  118.86     260  120.22     259  120.97     258  121.77     257  122.55     256
  123.33     255  124.41     254  125.36     253  126.48     252  127.86     251
  129.01     250   131.4     249  143.12     248  144.53     248  147.83     249
  148.42     249  150.14     248  151.44     247  151.97     246  152.81     245
  154.05     244  154.98     243  156.43     242  157.84     241  158.41     240
  159.04     239  160.28     238  161.27     237  162.44     236  163.95     235



   165.4     234  166.54     233  167.19     232  168.84     231  170.37     230
  171.67     229  173.05     228  173.99     227  175.69     226  177.05     225
  178.48     224  179.93     223  180.02  222.92  181.07     222  181.98     221
  182.69     220  183.49     219  184.46     218  186.08     217  187.55     216
  189.46     215  191.09     214  192.91     213  198.83     212  200.62     211
  201.54     210  202.86     209  204.09     208  205.07     207  206.98     206
   208.6     205  209.99     204  212.91     203  214.04     202  216.28     201
  217.97     200  220.18     199  224.19     198   226.2     197  227.55     196
  230.05     195  233.03     194  234.47     193   260.2     192  263.46     191
  263.57     191  267.07     191  269.06     190  272.46     189  274.32     188
  275.72     187  280.03     186  283.36     185  286.78     185  287.04     185
  290.98     185  295.31     184  299.47     183  301.03     182  303.27     181
   306.1     180  309.54     179  311.45     178  315.01     177  315.61     176
  316.22     175  316.87     174  317.73     173  318.61     172  330.02   168.4
  338.66  168.67  340.44   168.4  343.97     172  345.01     173  345.31     174
  345.75     175  346.97     176   350.7     177  357.96     178  361.07     179
  362.38     180  363.65     181  365.04  181.63  365.86     182  367.19     183
  368.22     184  369.53     185  370.85     186  372.14     187  373.89     188
  375.16     189  376.85     190   378.3     191  379.68     192  380.91     193
  382.67     194   384.3     195  385.56     196  386.94     197  387.97     198
  389.26     199  390.55     200  391.95     201  393.04     202  393.92     203
  394.77     204  395.75     205  396.82     206  398.93     207  400.08     208
  401.76     209  402.76     210  403.95     211  405.27     212  406.59     213
   407.6     214  408.81     215  410.57     216  412.06     217  413.18     218
  414.23     219  415.69     220  417.23     221  418.64     222   420.1     223
  421.84     224  422.69     225  423.88     226  424.65     227  425.66     228
  426.76     229   427.9     230  428.84     231  429.51     232  430.26     233
  430.85     234  431.45     235  431.84     236  432.25     237  433.02     238
  433.61     239  434.31     240  434.87     241   435.6     242  436.49     243
  437.31     244     438     245  438.66     246  439.45     247  440.27     248
  440.55     249  441.06     250  441.99     251  443.08     252  443.88     253
  444.65     254   445.3     255  446.43     256  447.31     257  447.86     258
  448.29     259  449.36     260  450.08     261  451.33     262  451.86     263
   452.8     264  453.66     265  454.75     266  455.98     267  457.15     268
  458.04     269  459.29     270  460.18     271  461.11     272  462.11     273
   462.9     274  463.94     275  465.16     276  466.01     277  466.49     278
  466.93     279  467.76     280  469.97     281  471.41     282  472.78     283
  474.06     284  475.17     285  476.37     286  477.69     287  478.35     288
  479.14     289  480.02  289.85  480.18     290  481.39     291  482.42     292
  483.76     292  485.31     291  502.25     290  505.87     290  507.93     291
  509.43     292  510.85     293  511.78     294  512.58     295  513.36     296
  514.16     297   514.6     298  515.08     299  515.55     300  515.99     301
  516.54     302  517.24     303  518.79     304  519.77     305  520.93     306
  522.56     307  523.84     308  524.93     309  526.33     310  527.47     311
   528.7     312  529.89     313  530.81     314  531.72     315  533.23     316
   534.7     317  535.82     318  537.21     319  538.44     320  539.67     321
   540.9     322   542.5     323  543.66     324  544.92     325  546.62     326
  547.37     327  548.29     328  549.07     329  550.03     330  550.61     331
  551.53     332  552.21     333   552.4     333

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  315.01     .04  346.97     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        315.01  346.97           136.79  136.79  136.79             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            181.50    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.33    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            178.17    Reach Len. (ft)           136.79     136.79     136.79   
  Crit W.S. (ft)            178.17    Flow Area (sq ft)           2.41     245.68      11.14   
  E.G. Slope (ft/ft)      0.013384    Area (sq ft)                2.41     245.68      11.14   
  Q Total (cfs)            3650.00    Flow (cfs)                  4.89    3614.29      30.83   
  Top Width (ft)             47.37    Top Width (ft)              3.89      31.96      11.52   
  Vel Total (ft/s)           14.08    Avg. Vel. (ft/s)            2.02      14.71       2.77   
  Max Chl Dpth (ft)           9.77    Hydr. Depth (ft)            0.62       7.69       0.97   
  Conv. Total (cfs)        31550.5    Conv. (cfs)                 42.3    31241.8      266.5   
  Length Wtd. (ft)          136.79    Wetted Per. (ft)            4.07      38.79      11.75   
  Min Ch El (ft)            168.40    Shear (lb/sq ft)            0.50       5.29       0.79   
  Alpha                       1.08    Stream Power (lb/ft s)      1.00      77.85       2.19   
  Frctn Loss (ft)             2.04    Cum Volume (acre-ft)        3.94      33.17       1.31   
  C & E Loss (ft)             0.01    Cum SA (acres)              1.40       5.11       0.75   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4445    

INPUT
Description: 
Station Elevation Data    num=     221
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     266   15.07     266   29.04     266   32.85     265    35.2     264
   39.24     263   45.06     261   63.94     260   81.16     259   91.97     258
   98.48     258  104.04     258  104.94     257  105.93     256  106.66     255
  107.51     254  108.31     253  109.44     252  110.28     251  111.19     250
  112.02     249   113.3     248  114.83     247  116.05     246  117.57     245
  118.71     244  119.74     243  120.76     242  121.77     241   124.5     240
  125.34     239   125.7     238  126.26     237  126.66     236  127.76     235
  129.43     234  131.45     233  132.83     232   133.9     231  134.95     230
  137.87     229  138.72     228  139.45     227  140.34     226  141.14     225
  142.02     224  142.97     223  143.96     222   145.2     221  146.55     220
  147.66     219  148.21     218  148.86     217  149.66     216  152.01     215



  154.24     214  155.66     213  156.63     212  157.54     211   158.6     210
  163.86     209  171.89     208  179.28     207  184.23     206  186.01     205
  192.94     204  194.08     203   194.8     202  197.62     201  197.98     201
   201.7     201  203.92     200  206.24     199  207.47     198  208.87     197
  210.19     196  211.05     195  211.42     194  211.77     193  212.12     192
  212.44     191  212.92     191  214.45     191  214.56  190.52  214.68     190
  214.89     189  222.38     189  223.27     190  223.88     191  224.63     192
  225.04     193  225.44     194  225.94     195  229.75     195  232.23     194
  233.51     193  239.14     192  244.58     191  251.86     190  257.04     189
  261.75     188  264.15     187  266.71     186   271.1     185  288.33     185
  292.66     185  295.52     184  297.81     183   299.9     182  304.34     182
  313.88     182  316.76     181  319.48     180  320.68     179  321.74     178
  324.08     177  326.64     176  329.34  175.58  332.82     175  341.39     175
  346.36     176  350.29     177  353.57     178  357.26     178  365.15     177
  368.85     176  371.12     175  372.84     174  373.92     173  374.13     172
  375.07     171  375.91     170  377.01     169  380.27     168  382.12     167
  382.91     166  391.31   163.2   392.3   163.2  403.04  163.59  406.79     165
  407.53     165  408.81     166  408.86     167  408.94     168  409.04     169
  409.13     170  409.22     171  409.61     172  410.04     173  410.52     174
  410.88     175  411.18     176  411.52     177  411.92     178  412.25     179
  412.67     180  412.71     181  413.31     182  415.78     183  417.34     184
  418.91     184  419.69     184  421.27     185  421.73     186  422.27     187
  425.84     188  426.21     189  426.62     190  427.08     191  427.65     192
   428.2     193  428.98     194  429.67     195  430.36     196   431.4     197
  432.69     198  434.23     199  435.02     200  435.79     201  441.07     202
  442.93     203   445.7     204  448.13     205  449.09     206  452.31     207
  453.69     208  455.01     209  457.78     210  459.68     211  462.04     212
  463.77     213  465.57     214   466.6     215  469.93     216  472.25     217
   474.2     218  476.32     219  477.84     220  479.67     221     481     222
  483.07     223  485.62     224  487.14     225  488.01     226  488.61     227
  489.01     228  490.31     229  493.09     229  494.57     229   495.8     230
  496.98     231  498.77     232  500.05     233   501.4     234  503.62     235
  506.85     236   508.3     237  510.74     238  512.48     239  513.82     240
  514.56     240

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  368.85     .04  411.18     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        368.85  411.18            42.37   42.37   42.37             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            175.71    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.46    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            172.25    Reach Len. (ft)            42.37      42.37      42.37   
  Crit W.S. (ft)            172.25    Flow Area (sq ft)                    244.60              
  E.G. Slope (ft/ft)      0.016648    Area (sq ft)                         244.60              
  Q Total (cfs)            3650.00    Flow (cfs)                          3650.00              
  Top Width (ft)             35.64    Top Width (ft)                        35.64              
  Vel Total (ft/s)           14.92    Avg. Vel. (ft/s)                      14.92              
  Max Chl Dpth (ft)           9.05    Hydr. Depth (ft)                       6.86              
  Conv. Total (cfs)        28288.6    Conv. (cfs)                         28288.6              



  Length Wtd. (ft)           42.37    Wetted Per. (ft)                      44.53              
  Min Ch El (ft)            163.20    Shear (lb/sq ft)                       5.71              
  Alpha                       1.00    Stream Power (lb/ft s)                85.19              
  Frctn Loss (ft)             0.41    Cum Volume (acre-ft)        3.93      32.41       1.30   
  C & E Loss (ft)             0.64    Cum SA (acres)              1.39       5.01       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4402    

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     180    5.96     180   15.16     179   17.48     178   24.15     177
   26.79     176   31.48     175   34.13     174   36.59     173   39.45     172
   42.26     171   45.47     170    48.5     169   50.99     168   56.75     167
   61.88     167   65.57     167   66.48     166   67.29     165   70.68     164
   74.66  162.45   81.23  162.54   92.14   162.5   92.72     164   93.15     165
    93.4     166   99.72     167  100.35     168  100.79     169  101.14     170
  101.78     171  101.88     172  102.31     173  102.69     174  103.09     175
  103.48     176  103.91     177  104.26     178  104.82     179  108.89     180
   111.3     181  112.88     182  114.21     183  120.36     184  124.12     185
  125.35     186  128.21     187  131.88     188  134.11     189  136.18     190
  138.49     191  140.65     192  143.56     193   146.6     194  148.66     194

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06       0     .04  148.66     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  148.66            54.37   54.37   54.37             .3       .5

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               



  E.G. Elev (ft)            173.55    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.34    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            172.21    Reach Len. (ft)            54.37      54.37      54.37   
  Crit W.S. (ft)            170.45    Flow Area (sq ft)                    392.96              
  E.G. Slope (ft/ft)      0.006424    Area (sq ft)                         392.96              
  Q Total (cfs)            3650.00    Flow (cfs)                          3650.00              
  Top Width (ft)             63.11    Top Width (ft)                        63.11              
  Vel Total (ft/s)            9.29    Avg. Vel. (ft/s)                       9.29              
  Max Chl Dpth (ft)           9.76    Hydr. Depth (ft)                       6.23              
  Conv. Total (cfs)        45539.8    Conv. (cfs)                         45539.8              
  Length Wtd. (ft)           54.37    Wetted Per. (ft)                      71.31              
  Min Ch El (ft)            162.45    Shear (lb/sq ft)                       2.21              
  Alpha                       1.00    Stream Power (lb/ft s)                20.53              
  Frctn Loss (ft)                     Cum Volume (acre-ft)        3.93      32.09       1.30   
  C & E Loss (ft)                     Cum SA (acres)              1.39       4.96       0.73   
                                                                                               

CULVERT                

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4362    

INPUT
Description: Arizona Crossing 10-A-V  
Distance from Upstream XS =   34.48
Deck/Roadway Width        =   13.55
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=     136
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   64.87  162.99       0   65.15  162.99       0   65.65  162.91       0
   65.87  162.87       0   66.19  162.81       0   66.59  162.74       0
   66.86   162.7       0   67.03  165.14       0   67.31  164.82       0
   67.96  164.08       0   68.03     164       0   68.07  163.95       0
   68.33  163.66       0   68.74  163.19       0   69.29  162.56       0
   69.46  162.37       0   69.72  162.07       0   70.18  161.54       0
   70.42  161.27       0    70.5  161.25       0    70.9  161.17       0
   71.48  161.05       0   71.62  161.02       0   71.71     161       0
   72.22   160.9       0   72.34  160.87       0   72.93  160.75       0
   73.06  160.73       0   73.25  160.69       0   73.78  160.58       0
   73.87  160.56       0   74.14  160.56       0    74.5  160.57       0
   75.01  160.57       0   75.21  160.57       0   75.35  160.57       0
   75.93  160.58       0   76.11  160.58       0   76.57  160.58       0
   76.65  160.58       0   76.78  160.59       0   77.37  160.59       0
   77.78   160.6       0   78.09   160.6       0   78.54   160.6       0
   78.81   160.6       0      79  160.61       0   79.53  160.61       0
      80  160.61       0   80.21  160.62       0   80.25  160.62       0
    80.3  160.62       0   80.97  160.62       0   81.42  160.63       0
   81.69  160.63       0   82.07  160.63       0    82.4  160.64       0
   82.64  160.64       0   83.12  160.64       0   83.83  160.65       0
   83.84  160.65       0   83.89  160.65       0   84.56  160.66       0
   85.06  160.66       0   85.28  160.66       0    85.6  160.66       0
      86  160.67       0   86.28  160.67       0   86.72  160.68       0



   87.36  160.68       0   87.44  160.68       0   87.49  160.68       0
   87.78  160.68       0   88.16  160.69       0    88.7  160.69       0
   88.88  160.69       0   89.12   160.7       0   89.51   160.7       0
   89.59  160.71       0   89.92  160.73       0   90.31  160.75       0
   90.89  160.79       0   91.03   160.8       0   91.13  160.81       0
   91.48  160.83       0   91.66   161.4       0   91.75  161.68       0
   92.15  162.94       0   92.34  160.51       0   92.47  160.51       0
   92.65  160.51       0   93.19   160.5       0   93.56   160.5       0
   93.91   160.5       0   94.42   160.5       0   94.63   160.5       0
   94.77  160.51       0   95.35  160.51       0   95.55  160.51       0
   95.98  160.51       0   96.06  160.51       0   96.18  160.51       0
   96.78  160.53       0    97.2  160.54       0    97.5  160.54       0
   97.94  160.54       0   98.22  160.54       0   98.41  160.54       0
   98.94  160.54       0   99.44  160.56       0   99.63  160.56       0
   99.66  160.56       0   99.71  160.56       0  100.38  160.56       0
  100.84  160.58       0   101.1   160.6       0  101.47  160.62       0
  101.82  160.64       0  102.05  160.65       0  102.54  160.69       0
  103.24  160.75       0  103.25  160.75       0  103.27  160.75       0
  103.33  160.76       0  103.97  160.82       0  104.48  160.87       0
  104.69  160.89       0     105  160.92       0  105.41  160.96       0
  105.69  161.01       0  106.13  161.08       0  106.77  161.21       0
  106.85  161.23       0  106.91  161.25       0  107.22  161.31       0
  107.52  161.31       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     180    5.96     180   15.16     179   17.48     178   24.15     177
   26.79     176   31.48     175   34.13     174   36.59     173   39.45     172
   42.26     171   45.47     170    48.5     169   50.99     168   56.75     167
   61.88     167   65.57     167   66.48     166   67.29     165   70.68     164
   74.66  162.45   81.23  162.54   92.14   162.5   92.72     164   93.15     165
    93.4     166   99.72     167  100.35     168  100.79     169  101.14     170
  101.78     171  101.88     172  102.31     173  102.69     174  103.09     175
  103.48     176  103.91     177  104.26     178  104.82     179  108.89     180
   111.3     181  112.88     182  114.21     183  120.36     184  124.12     185
  125.35     186  128.21     187  131.88     188  134.11     189  136.18     190
  138.49     191  140.65     192  143.56     193   146.6     194  148.66     194

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06       0     .04  148.66     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0  148.66             .3       .5

Downstream  Deck/Roadway Coordinates
    num=     136
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  292.81  162.99       0  293.09  162.99       0  293.59  162.91       0
  293.81  162.87       0  294.13  162.81       0  294.53  162.74       0
   294.8   162.7       0  295.25  162.62       0  295.72  165.12       0
   295.9  165.05       0  295.97  165.03       0  296.01  165.01       0
  296.27  164.91       0  296.68  164.76       0  297.23  164.55       0



   297.4  164.49       0  297.66  164.39       0  298.12  164.22       0
  298.44   164.1       0  298.84  163.95       0  299.42  163.73       0
  299.56  163.68       0  299.65  163.64       0  300.16  163.45       0
  300.28   163.4       0  300.87  163.18       0     301  163.13       0
  301.19  163.06       0  301.72  162.86       0  302.08  162.73       0
  302.44  162.59       0  302.95   162.4       0  303.15  162.33       0
  303.29  162.27       0  303.87  162.05       0  304.05  161.99       0
  304.51  161.81       0  304.59  161.78       0  304.72  161.74       0
  305.31  161.51       0  305.72  161.36       0  305.85  161.31       0
  306.03  161.31       0  306.48  161.32       0  306.75  161.32       0
  306.94  161.33       0  307.47  161.33       0  307.94  161.34       0
  308.15  161.34       0  308.19  161.34       0  308.24  161.34       0
  308.91  161.35       0  309.36  161.36       0  309.63  161.36       0
  310.01  161.37       0  310.34  161.37       0  310.58  161.38       0
  311.06  161.38       0  311.77  161.39       0  311.78  161.39       0
  311.83  161.39       0  312.19   161.4       0   312.5  161.36       0
     313  161.29       0  313.22  161.26       0  313.54  161.22       0
  313.94  161.16       0  314.22  161.13       0  314.66  161.07       0
   315.3  160.98       0  315.38  160.97       0  315.43  160.96       0
  315.72  160.92       0   316.1  160.87       0  316.64   160.8       0
  316.82  160.77       0  317.06  160.74       0  317.53  160.68       0
  317.86  160.63       0  318.25  160.58       0  318.83   160.5       0
  318.97  160.48       0  319.07  160.47       0  319.14  160.46       0
   319.6   160.5       0  319.69  160.51       0  320.28  160.56       0
  320.41  160.58       0  320.59  160.59       0  321.13  160.64       0
   321.5  160.67       0  321.85  160.71       0  322.36  160.75       0
  322.57  160.77       0  322.71  160.78       0  323.29  160.84       0
  323.49  160.86       0  323.54  160.86       0  323.92  160.89       0
     324   160.9       0  324.12  160.91       0  324.72  160.95       0
  325.14  160.99       0  325.44  161.01       0  325.78  161.04       0
  325.88  160.54       0  326.16  160.54       0  326.35  160.54       0
  326.88  160.54       0  327.38  160.56       0  327.57  160.56       0
   327.6  160.56       0  327.65  160.56       0  328.32  160.56       0
  328.78  160.58       0  329.04   160.6       0  329.41  160.62       0
  329.76  160.64       0  329.99  160.65       0  330.48  160.69       0
  331.18  160.75       0  331.19  160.75       0  331.21  160.75       0
  331.27  160.76       0  331.91  160.82       0  332.42  160.87       0
  332.63  160.89       0  332.94  160.92       0  333.35  160.96       0
  333.63  161.01       0  334.07  161.08       0  334.71  161.21       0
  334.79  161.23       0  334.85  161.25       0  335.16  161.31       0
  335.46  161.31       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=     243
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     277    6.44     277    9.81     277   16.14     276    19.6     275
   20.57     274   21.57     273   23.03     272   24.51     271   25.36     270
   26.07     269   26.55     268   27.59     267   28.72     266   30.11     265
   30.56     264   31.23     263   32.27     262   33.12     261   34.23     260
   36.56     259   67.94     259    68.4     260    68.9     261   69.31     262
   69.71     263   70.27     264   71.17     265   72.66     266   74.15     267
   75.14     268   75.73     269   76.42     270    77.1     271   78.45     272
   79.76     273   82.46     273   89.96     272    92.8     271   94.82     270
   99.31     269  103.08     268  105.54     267  107.74     266  109.17     265



  110.07     264  111.23     263  112.14     262  112.71     261   113.2     260
  113.56     259  113.94     258  114.17     257  115.15     256  116.77     255
  122.53     254  125.32     254  133.27     255  141.53     255  145.25     254
  148.47     253  149.76     252   150.6     251  151.72     250  152.59     249
  153.31     248  154.49     247  155.46     246  156.91     245  158.11     244
  159.18     243  160.52     242  161.24     241  161.26  240.98  162.26     240
  163.48     239  165.25     238  166.55     237  168.24     236  169.64     235
  171.04     234  172.33     233   173.3     232  174.34     231  175.47     230
  177.66     229  178.93     228  180.39     227  181.85     226  183.74     225
  185.27     224  186.77     223  187.91     222   188.9     221  190.14     220
  190.95     219  191.78     218   192.7     217  193.56     216  194.37     215
   195.3     214  196.21     213  197.29     212  198.77     211  199.84     210
  200.74     209  201.75     208  202.68     207  203.61     206  204.74     205
  205.92     204  207.12     203  208.28     202   209.4     201  210.53     200
  212.05     199   213.1     198  214.11     197  215.31     196  217.34     195
  218.98     194  220.91     193   221.8     192  223.21     191  226.23     190
  227.79     189  229.96     188  231.01     187  231.65     186  232.32     185
  235.18     184  235.99     183  237.23     182  239.14     181   240.6     180
  244.81     180  245.15     180  249.37     179  251.76     178  254.31     177
  261.77     176   262.6     175   263.5     174  272.62     173  277.19  172.44
  280.62     172   287.3     171  290.88     170  291.98     169  293.17     168
  294.38     167  295.49     166  296.58     165  299.63     164  300.27     163
  301.13     162  301.78     161  305.01  160.61  311.26     160  313.64     160
  325.78     161  328.79     162  330.23     163  330.92     164  331.67     165
  333.06     166  334.03  166.23  337.39     167  337.95     168  338.48     169
  339.18     170  340.12     171   342.2     172  347.84     173  351.57     173
  353.84     173  355.46     174  356.83     175   362.3     176  367.29     177
  368.79     178  370.56     179   373.5     180  374.96     181  376.62     182
   380.4     183  382.16     184  384.17     185  387.96     186  392.07     187
  393.42     188  394.42     189  395.73     190  400.53     191  404.86     192
  406.11     193   407.1     194  408.19     195  410.19     196  413.36     197
  416.12     198  417.81     199  418.48     200  419.36     201  420.13     202
  420.92     203  421.72     204  422.53     205  426.94     206  428.18     207
  429.81     208  431.74     209  433.69     210  434.89     211  437.32     212
  439.06     213  439.99     214  440.82     215   441.5     216  442.46     217
  443.15     218  443.69     219  445.47     220  450.29     221  451.11     222
  452.36     223  453.46     224  455.07     225  457.28     226  458.05     227
  458.93     228  459.93     229  461.26  229.98  461.29     230  463.38     231
  465.46     232  466.66     233  467.39     234  468.16     235  468.98     236
  469.92     237  470.58     238  473.97     238

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   287.3     .04   342.2     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
         287.3   342.2             .3       .5

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        



Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     .25        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss Coef
              30.58   20.87       .1      .11        0                   .5                1
Upstream   Elevation =  162.96 
           Centerline Station =  77.62 
Downstream Elevation =  160.42 
           Centerline Station =  309.05 

CULVERT OUTPUT  Profile #100-yr bulked  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)          0.04    Culv Full Len (ft)         20.87   
  # Barrels                      1    Culv Vel US (ft/s)          0.78   
  Q Barrel (cfs)              0.04    Culv Vel DS (ft/s)          0.78   
  E.G. US. (ft)             173.56    Culv Inv El Up (ft)       162.96   
  W.S. US. (ft)             172.21    Culv Inv El Dn (ft)       160.42   
  E.G. DS (ft)              171.23    Culv Frctn Ls (ft)          2.32   
  W.S. DS (ft)              168.29    Culv Exit Loss (ft)         0.00   
  Delta EG (ft)               2.33    Culv Entr Loss (ft)         0.00   
  Delta WS (ft)               3.91    Q Weir (cfs)             3650.83   
  E.G. IC (ft)              163.11    Weir Sta Lft (ft)          35.12   
  E.G. OC (ft)              173.56    Weir Sta Rgt (ft)         102.54   
  Culvert Control           Outlet    Weir Submerg                0.38   
  Culv WS Inlet (ft)        163.21    Weir Max Depth (ft)        11.15   
  Culv WS Outlet (ft)       160.67    Weir Avg Depth (ft)         7.17   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)    483.66   
  Culv Crt Depth (ft)         0.12    Min El Weir Flow (ft)     162.46   
                                                                         

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4348    

INPUT
Description: 
Station Elevation Data    num=     243
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     277    6.44     277    9.81     277   16.14     276    19.6     275
   20.57     274   21.57     273   23.03     272   24.51     271   25.36     270
   26.07     269   26.55     268   27.59     267   28.72     266   30.11     265
   30.56     264   31.23     263   32.27     262   33.12     261   34.23     260
   36.56     259   67.94     259    68.4     260    68.9     261   69.31     262
   69.71     263   70.27     264   71.17     265   72.66     266   74.15     267
   75.14     268   75.73     269   76.42     270    77.1     271   78.45     272
   79.76     273   82.46     273   89.96     272    92.8     271   94.82     270



   99.31     269  103.08     268  105.54     267  107.74     266  109.17     265
  110.07     264  111.23     263  112.14     262  112.71     261   113.2     260
  113.56     259  113.94     258  114.17     257  115.15     256  116.77     255
  122.53     254  125.32     254  133.27     255  141.53     255  145.25     254
  148.47     253  149.76     252   150.6     251  151.72     250  152.59     249
  153.31     248  154.49     247  155.46     246  156.91     245  158.11     244
  159.18     243  160.52     242  161.24     241  161.26  240.98  162.26     240
  163.48     239  165.25     238  166.55     237  168.24     236  169.64     235
  171.04     234  172.33     233   173.3     232  174.34     231  175.47     230
  177.66     229  178.93     228  180.39     227  181.85     226  183.74     225
  185.27     224  186.77     223  187.91     222   188.9     221  190.14     220
  190.95     219  191.78     218   192.7     217  193.56     216  194.37     215
   195.3     214  196.21     213  197.29     212  198.77     211  199.84     210
  200.74     209  201.75     208  202.68     207  203.61     206  204.74     205
  205.92     204  207.12     203  208.28     202   209.4     201  210.53     200
  212.05     199   213.1     198  214.11     197  215.31     196  217.34     195
  218.98     194  220.91     193   221.8     192  223.21     191  226.23     190
  227.79     189  229.96     188  231.01     187  231.65     186  232.32     185
  235.18     184  235.99     183  237.23     182  239.14     181   240.6     180
  244.81     180  245.15     180  249.37     179  251.76     178  254.31     177
  261.77     176   262.6     175   263.5     174  272.62     173  277.19  172.44
  280.62     172   287.3     171  290.88     170  291.98     169  293.17     168
  294.38     167  295.49     166  296.58     165  299.63     164  300.27     163
  301.13     162  301.78     161  305.01  160.61  311.26     160  313.64     160
  325.78     161  328.79     162  330.23     163  330.92     164  331.67     165
  333.06     166  334.03  166.23  337.39     167  337.95     168  338.48     169
  339.18     170  340.12     171   342.2     172  347.84     173  351.57     173
  353.84     173  355.46     174  356.83     175   362.3     176  367.29     177
  368.79     178  370.56     179   373.5     180  374.96     181  376.62     182
   380.4     183  382.16     184  384.17     185  387.96     186  392.07     187
  393.42     188  394.42     189  395.73     190  400.53     191  404.86     192
  406.11     193   407.1     194  408.19     195  410.19     196  413.36     197
  416.12     198  417.81     199  418.48     200  419.36     201  420.13     202
  420.92     203  421.72     204  422.53     205  426.94     206  428.18     207
  429.81     208  431.74     209  433.69     210  434.89     211  437.32     212
  439.06     213  439.99     214  440.82     215   441.5     216  442.46     217
  443.15     218  443.69     219  445.47     220  450.29     221  451.11     222
  452.36     223  453.46     224  455.07     225  457.28     226  458.05     227
  458.93     228  459.93     229  461.26  229.98  461.29     230  463.38     231
  465.46     232  466.66     233  467.39     234  468.16     235  468.98     236
  469.92     237  470.58     238  473.97     238

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   287.3     .04   342.2     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         287.3   342.2           102.51  102.51  102.51             .3       .5

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            171.23    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.94    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            168.29    Reach Len. (ft)           102.51     102.51     102.51   



  Crit W.S. (ft)            168.29    Flow Area (sq ft)                    265.55              
  E.G. Slope (ft/ft)      0.015179    Area (sq ft)                         265.55              
  Q Total (cfs)            3650.00    Flow (cfs)                          3650.00              
  Top Width (ft)             45.28    Top Width (ft)                        45.28              
  Vel Total (ft/s)           13.74    Avg. Vel. (ft/s)                      13.74              
  Max Chl Dpth (ft)           8.29    Hydr. Depth (ft)                       5.86              
  Conv. Total (cfs)        29625.9    Conv. (cfs)                         29625.9              
  Length Wtd. (ft)          102.51    Wetted Per. (ft)                      51.02              
  Min Ch El (ft)            160.00    Shear (lb/sq ft)                       4.93              
  Alpha                       1.00    Stream Power (lb/ft s)                67.79              
  Frctn Loss (ft)             1.62    Cum Volume (acre-ft)        3.93      31.25       1.30   
  C & E Loss (ft)             0.07    Cum SA (acres)              1.39       4.89       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4245    

INPUT
Description: 
Station Elevation Data    num=     273
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     288    3.29     288    9.25     288   30.98     287   33.84     286
   34.34     285   34.61     284   35.08     283   35.48     282   35.92     281
    36.4     280   36.91     279   37.41     278    37.9     277   38.55     276
    39.1     275    39.7     274   40.27     273   40.84     272    41.3     271
   41.76     270   42.41     269   42.98     268   43.47     267   44.09     266
   44.32     265   45.56     264   46.83     263   47.51     262   47.96     261
   48.69     260   49.58     259   50.38     258   51.45     257   53.77     256
   65.16     256    83.6     257   84.24     258   85.51     259   86.31     260
   87.43     261    88.4     262   89.02     263   89.82     264   92.66     265
   93.76     265   98.12     264   102.6     263  105.54     262   108.2     261
   111.4     260  114.36  259.32  115.77     259  117.81     258  120.18     257
  121.91     256   123.3     255  124.62     254  126.11     253  127.38     252
  128.71     251  129.88     250  131.14     249   132.8     248  133.78     247
  134.62     246   136.1     245   137.5     244  138.54     243  139.84     242
  141.11     241  143.45     240  144.47     239  145.56     238  146.85     237
  148.15     236  148.99     235     150     234  151.42     233  152.82     232
  154.17     231  155.42     230  156.49     229   157.9     228  159.01     227
  160.14     226  161.49     225  162.86     224  164.27     223  165.67     222
  166.88     221  168.21     220  169.32     219  170.57     218  171.86     217



  172.92     216  174.81     215  176.47     214   177.9     213  179.32     212
  180.75     211  182.17     210  183.53     209  184.77     208  186.06     207
  187.13     206  188.32     205  190.02     204  193.36     203  194.88     202
  196.31     201  197.44     200  198.51     199  199.72     198  201.27     197
     203     196  204.61     195  206.22     194  208.01     193  209.51     192
  210.43     191  211.38     190  212.37     189  213.31     188  214.33     187
  215.39     186  216.13     185  217.88     185  218.67     185  219.99     184
  221.34     183  222.71     182  224.07     181  225.44     180  226.95     179
  228.35     178  229.87     177  232.01     176  233.89     175  235.62     174
  237.27     173  238.87     172  240.51     171  242.16     170  243.72     169
  244.67  168.33  245.13     168  246.32     167  247.36     166  248.38     165
  249.41     164  250.55     163  251.48     162  252.94     161  255.04     160
  256.19     159   257.5     158  258.75     157  259.82     156  260.72     155
   261.6  153.16   261.7   152.8   264.3   152.8  264.36   152.8  269.83   152.8
  271.74     155  273.26     156  291.86     165  309.48     165  312.22     165
  325.15     166  332.39     167  339.29     168  341.99     169  344.92     170
  347.12     170  367.89     170  392.01     171  394.28  171.49  396.91     172
  397.94     173  399.51     174  400.92     175  401.92     176  403.05     177
  404.98     178   407.7     179  408.62     179  409.43     179   411.1     180
  412.97     181  413.91     182  414.36  182.34  415.23     183  416.46     184
  418.34     185  422.81     186  424.74     187  426.03     188  427.24     189
  428.55     190  430.04     191  431.65     192  433.28     193   434.3     194
  435.52     195  436.71     196  438.37     197  439.06     198  440.08     199
  441.33     200  442.18     201  443.09     202  444.07     203  445.44     204
  447.31     205  448.53     206  449.37     207  450.76     208  451.82     209
  452.63     210  453.45     211  455.21     212  456.83     213  458.58     214
  459.72     215  460.65     216  461.73     217  463.04     218  464.32     219
  465.69     220  467.29     221  468.27     222  469.16     223  470.45     224
  471.52     225  472.79     226  474.45     227  475.58     228  476.69     229
  477.85     230  478.87     231  480.12     232  480.97     233  481.91     234
  482.84     235  484.62     236  485.75     237  486.69     238  487.85     239
  488.74     240  489.89     241  491.37     242  493.74     243  494.37     244
  495.27     245  496.25     246   497.8     247  499.25     248  500.57     249
  501.99     250  503.25     251  504.36     252  505.65     253  506.37     254
  507.35     255  508.55     256  509.92     257  510.45     258  511.18     259
   511.8     260  515.85     261  516.51     261

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  246.32     .04  291.86     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        246.32  291.86           101.98  101.98  101.98             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            167.35    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.18    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            164.16    Reach Len. (ft)           101.98     101.98     101.98   
  Crit W.S. (ft)            164.16    Flow Area (sq ft)                    254.98              
  E.G. Slope (ft/ft)      0.016383    Area (sq ft)                         254.98              
  Q Total (cfs)            3650.00    Flow (cfs)                          3650.00              
  Top Width (ft)             40.89    Top Width (ft)                        40.89              
  Vel Total (ft/s)           14.32    Avg. Vel. (ft/s)                      14.32              



  Max Chl Dpth (ft)          11.36    Hydr. Depth (ft)                       6.24              
  Conv. Total (cfs)        28516.8    Conv. (cfs)                         28516.8              
  Length Wtd. (ft)          101.98    Wetted Per. (ft)                      48.81              
  Min Ch El (ft)            152.80    Shear (lb/sq ft)                       5.34              
  Alpha                       1.00    Stream Power (lb/ft s)                76.48              
  Frctn Loss (ft)             1.67    Cum Volume (acre-ft)        3.93      30.64       1.30   
  C & E Loss (ft)             0.05    Cum SA (acres)              1.39       4.79       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4143    

INPUT
Description: 
Station Elevation Data    num=     219
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     285    1.09     285    3.29     284    5.23     283    6.79     282
    8.88     281   10.53     280   12.59     279   13.53     278   16.44     277
   17.27     276   18.57     275   19.44     274   20.18     273   20.79     272
    21.5     271    23.1     270   25.25     269   26.37     268   27.46     267
   27.89     266    28.4     265   28.74     264   29.16     263   29.87     262
    30.7     261   31.56     260   32.44     259   33.29     258   34.39     257
   35.03     256    36.2     255   37.17     254    38.3     253   39.02     252
   66.18     251   77.27     250   78.54     249   79.84     248   80.88     247
   81.94     246   83.12     245   84.51     244   85.71     243   86.82     242
   88.17     241   88.73  240.64   89.71     240   91.41     239   93.34     238
    95.3     237   96.22     236   97.03     235   98.48     234   99.54     233
  100.66     232  101.43     231  102.44     230  103.21     229  104.83     228
  105.91     227  106.68     226  108.35     225  109.54     224  111.83     223
  114.37     222  117.09     221  118.22     220  119.47     219  122.29     218
  123.51     217  125.57     216  128.81     215  130.43     214  133.08     213
  134.44     212  136.27     211  137.66     210   139.1     209  143.16     208
  145.75     207  148.11     206   148.9     205  150.28     204  152.09     203
  153.63     202  155.54     201  158.28     200  159.44     199  160.37     198
   161.8     197  163.37     197  163.64     197  165.77     196  167.51     195
  169.11     194   170.5     193  172.68     192   173.9     191  175.12     190
   176.5     189  178.44     188  179.83     187  182.61     186  185.59     185
  186.35     184  187.65     183  189.03     182  190.51     181  191.71     180



  192.87     180  193.19     180  197.77     179  199.86     178  201.49     177
  203.84     176  204.07   175.9  206.12     175  211.52     174  213.38     173
  214.95     172  216.81     171  217.35     170  220.48     165   222.6     160
  226.75  154.49     232   148.3   248.6   148.3  253.96  155.17  264.47     162
  267.52  163.24   269.2   163.6  270.66     164  272.26     165  273.87     166
  277.89     166   279.5     165  282.05     164  285.91     164  300.49     165
  302.41     166  308.71     167  316.49     168   320.2     169  339.87     170
  346.44     171  356.65     172   362.4     173  368.29     174  371.62     175
  373.23   173.4  377.73   173.4  394.03     177  409.03     177  424.23   176.8
  424.23     184  434.83   185.2  463.03   187.7  467.36     189  468.12     190
   468.3     191  468.57     192  469.07     193  469.88     194  470.91     195
  471.85     196  473.06     197  474.11     198  475.16     199  476.32     200
  477.91     201  479.33     202  480.81     203   481.6     204   482.6     205
  483.57     206  484.81     207  486.24     208  487.68     209  489.08     210
  490.47     211  491.93     212  493.47     213  494.55     214  496.67     215
  497.95     216  499.24     217  500.22     218  501.18     219  502.17     220
   502.9     221  506.55     222  508.21     223  509.36     224  510.54     225
  511.81     226  512.86     227  514.74     228  516.94     229  518.63     230
  519.64     231  520.83     232  522.58     233  523.95     234  525.22     235
  525.92     236  526.73     237  527.95     238  529.94     239  534.06     240
   535.5     241  536.82     242  538.26     243  539.39     244   542.5     245
  543.97     246  545.26     247  546.49     248   547.8     248

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  220.48     .04  264.47     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        220.48  264.47           100.97  100.97  100.97             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     394     409     200

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            162.37    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.69    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            158.68    Reach Len. (ft)           100.97     100.97     100.97   
  Crit W.S. (ft)            158.68    Flow Area (sq ft)                    263.74              
  E.G. Slope (ft/ft)      0.016343    Area (sq ft)                         263.74              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             35.76    Top Width (ft)                        35.76              
  Vel Total (ft/s)           15.41    Avg. Vel. (ft/s)                      15.41              
  Max Chl Dpth (ft)          10.38    Hydr. Depth (ft)                       7.38              
  Conv. Total (cfs)        31798.1    Conv. (cfs)                         31798.1              
  Length Wtd. (ft)          100.97    Wetted Per. (ft)                      45.11              
  Min Ch El (ft)            148.30    Shear (lb/sq ft)                       5.97              
  Alpha                       1.00    Stream Power (lb/ft s)                91.95              
  Frctn Loss (ft)             1.65    Cum Volume (acre-ft)        3.93      30.03       1.30   
  C & E Loss (ft)             0.15    Cum SA (acres)              1.39       4.70       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 



         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 4042    

INPUT
Description: 
Station Elevation Data    num=     181
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     272    1.71     272    2.68     271    3.95     270    5.13     269
    6.28     268     7.3     267    7.95     266    8.76     265    9.47     264
   10.21     263   11.65     262   13.83     261    15.1     260   16.09     259
    16.8     258   18.06     257   19.49     256   20.83     255   22.03     254
   23.01     253   24.11     252    24.9     251   25.84     250   26.76     249
   27.49     248   28.15     247   74.41     246   76.16     245   78.25     244
   79.66     243      81     242   82.29     241    83.7     240   84.99     239
   88.19     238   89.16  237.52   90.22     237   91.57     236   92.14     235
   92.72     234   98.21     233   99.44     232  101.51     231  101.91     230
  102.48     229  104.08     228  107.43     227  114.63     226  115.17     225
   115.7     224  116.05     223  117.56     222  118.88     221  122.01     220
  124.52     219  125.74     218  127.28     217  128.66     216  130.43     215
  131.88     214  134.01     213  136.52     212  138.14     211  141.25     210
  143.57     209   147.4     208  148.81     207  149.95     206   151.3     205
  154.62     205  155.38     205   159.1     204  160.17     203  160.92     202
  162.23     201  163.04     200  163.47     199   163.9     198  164.63     197
  165.93     196  167.28     195  168.03     194  169.48     193  171.45     192
  172.48     191  173.34     190  174.37     189  175.14     188  175.73     187
  176.68     186  178.29     185  179.06     184  179.85     183  180.58     182
   181.9     181  183.24     180  184.16     179  185.66     178  186.93     177
  187.82     176  188.65     175  189.83     174  191.42     173   192.7     172
   193.7     171  194.82     170  196.44     169  198.18     168  200.83     167
  201.57     166  202.29     165  202.67     165  206.01     165  206.93     164
  210.93     163  212.48     162  213.98     161  215.15     160  221.41     155
  233.01  150.92     237   144.5     250   144.5  253.89     150  262.66     155
   265.3  155.99  275.16   162.8  295.06   162.8  394.46     158  409.36   213.2
  410.52     211  411.65     212  415.18     213  429.63     214     435     215
  436.85     216  439.71     217  441.46     218  443.51     219  443.83     220
  444.42     221  445.05     222  446.42     223  447.28     224  448.69     225
  450.31     226  452.13     227   453.9     228  454.96     229     456     230
  457.58     231  458.88     232  459.91     233  461.02     234  462.23     235
  463.65     236  464.76     237  466.25     238   468.2     239  470.35     240
  472.98     241  475.79     242  478.29     243  481.97     244  484.58     245
  487.39     246  490.32     247  494.36     248  496.38     249  499.42     250
  502.04     251  503.87     252   507.9     253  511.73     254  513.87     255



  517.02     256  520.47     257  523.56     258  526.83     259  529.95     260
  531.73     260

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  210.93     .04  275.16     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        210.93  275.16           191.84  191.84  191.84             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            159.17    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.21    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            155.97    Reach Len. (ft)           191.84     191.84     191.84   
  Crit W.S. (ft)            155.97    Flow Area (sq ft)                    283.05              
  E.G. Slope (ft/ft)      0.016411    Area (sq ft)                         283.05              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             45.04    Top Width (ft)                        45.04              
  Vel Total (ft/s)           14.36    Avg. Vel. (ft/s)                      14.36              
  Max Chl Dpth (ft)          11.47    Hydr. Depth (ft)                       6.28              
  Conv. Total (cfs)        31732.2    Conv. (cfs)                         31732.2              
  Length Wtd. (ft)          191.84    Wetted Per. (ft)                      53.99              
  Min Ch El (ft)            144.50    Shear (lb/sq ft)                       5.37              
  Alpha                       1.00    Stream Power (lb/ft s)                77.13              
  Frctn Loss (ft)             3.15    Cum Volume (acre-ft)        3.93      29.39       1.30   
  C & E Loss (ft)             0.03    Cum SA (acres)              1.39       4.61       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3850    

INPUT
Description: 
Station Elevation Data    num=     280
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     302     .85     302     2.6     301    5.14     300    7.27     299
    9.42     298   10.43     297   11.56     296   12.76     295   14.09     294
   14.95     293    16.3     292   17.04     291   17.84     290   18.57     289
   19.74     288   21.01     287   22.28     286   23.86     285    24.5     284



   24.82     283   25.32     282   25.72     281    26.1     280    26.6     279
   26.99     278   27.41     277   27.66     276   27.93     275   28.51     274
   29.02  273.04   29.04     273    29.8     272   30.31     271   30.74     270
   31.19     269   31.45     268    31.8     267   32.15     266   32.54     265
   32.83     264   33.26     263   34.23     262    35.1     261   36.07     260
   36.94     259   37.46     258   37.85     257   38.19     256   39.19     255
    39.8     254   40.16     253   40.65     252   41.16     251   41.62     250
   42.09     249   42.31     248   42.94     247   43.64     246   44.32     245
   45.02     244   45.76     243    46.2     242   47.51     241   48.15     240
   48.74     239    49.3     238   49.97     237   50.69     236   51.13     235
   52.41     234   58.74     234   79.28     235   91.08     235    92.1     234
   92.71     233   93.43     232   94.23     231   94.86     230   95.37     229
   95.87     228    96.5     227   97.26     226   97.94     225   99.14     224
  100.53     223  101.16     222  101.88     221  102.65     220  103.68     219
  105.11     218  105.95     217  106.88     216  108.26     215  109.14     214
  109.77     213  110.32     212  110.94     211  111.53     210  112.21     209
  112.97     208  113.52     207  114.01     206  114.74     205  115.52     204
  117.26     203  118.47     202  119.67     201   120.8     200  121.65     199
  122.51     198  123.21     197  123.99     196  124.74     195  125.84     194
  126.93     193  127.83     192  129.24     191  130.48     190  131.08     189
  131.86     188  132.53     187  133.64     186  135.21     185   136.3     184
  137.25     183  137.88     182  138.84     181  139.67     180  140.03     179
  141.04     178  141.84     177  142.63     176  143.38     175   144.5     174
  145.53     173   146.5     172  147.44     171  148.76     170  149.53     169
  150.17     168  150.31     167  150.57     166  150.82     165  151.28     164
  151.92     163  152.58     162  153.12     161  153.57     160   154.2     159
  155.11     158  155.87     157  156.25     156  156.54     155  156.86     154
  157.29     153  158.39     150  161.17  145.24     166   137.2     184   137.2
  191.16     145  205.88     150  206.23     150  212.99     150  214.25     150
  221.72     151  223.11     151  288.53     151  292.74     152   297.5     153
  298.71     154  300.14     155  302.03     156  304.92     157  307.66     158
  310.35     159  312.96     160  314.62     161  316.02     162  317.45     163
  318.88     164     320     165  321.12     166  322.39     167  323.86     168
  325.26     169  326.65     170  329.02  170.77  329.73     171  338.45     172
  339.84     173  340.74     174  342.17     175  344.44     176  345.01     177
  345.68     178   346.8     179  347.98     180  349.51     181  351.68     182
     357     183  358.23     184  358.54     185  358.79     186  359.08     187
  359.32     188  359.88     189  360.53     190  361.26     191  362.07     192
  362.95     193  368.82     193  375.62     192  377.83     191  379.67     190
  382.81     189  384.52     188  386.71     187  388.68     186  390.88     185
  393.61     184  394.14     183  394.92     182  395.65     181  397.18     180
  399.49     180  407.68     181  409.75     182   412.7     182  415.78     181
  428.68     181  429.21     181  444.97     181  449.15     182  450.64     183
  452.61     184  455.14     185   456.6     186  457.49     187  458.34     188
  459.25     189  460.06     190  460.94     191  461.74     192   462.6     193
  463.43     194  464.25     195  465.11     196  466.55     197  468.45     198
  470.05     199  471.32     200  472.45     201  474.61     202  476.06     203
  477.03     204  478.99     205  480.55     206  481.96     207  484.21     208
  486.66     209  488.11     210  489.77     211  491.22     212  492.38     213
  494.09     214  495.87     215  497.15     216  498.53     217  501.63     218
  503.87     219  506.32     220  507.94     221  509.67     222  511.45     223
  513.03     224  514.44     225  516.47     226   519.3     227   522.1     227

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  157.29     .04  206.23     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        157.29  206.23           104.89  104.89  104.89             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            150.96    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.51    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            147.45    Reach Len. (ft)           104.89     104.89     104.89   
  Crit W.S. (ft)            147.45    Flow Area (sq ft)                    270.34              
  E.G. Slope (ft/ft)      0.016417    Area (sq ft)                         270.34              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             38.50    Top Width (ft)                        38.50              
  Vel Total (ft/s)           15.04    Avg. Vel. (ft/s)                      15.04              
  Max Chl Dpth (ft)          10.25    Hydr. Depth (ft)                       7.02              
  Conv. Total (cfs)        31725.6    Conv. (cfs)                         31725.6              
  Length Wtd. (ft)          104.89    Wetted Per. (ft)                      48.15              
  Min Ch El (ft)            137.20    Shear (lb/sq ft)                       5.75              
  Alpha                       1.00    Stream Power (lb/ft s)                86.53              
  Frctn Loss (ft)             1.72    Cum Volume (acre-ft)        3.93      28.18       1.30   
  C & E Loss (ft)             0.10    Cum SA (acres)              1.39       4.42       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3745    

INPUT
Description: 
Station Elevation Data    num=     261
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     287    3.99     287   10.25     286   16.33     285   21.62     285
   24.58     285    27.2     284   27.56  283.92   31.73     283   36.27     282
   38.44     281   39.82     280   40.33     279   40.83     278   41.45     277
   42.05     276   42.43     275   42.84     274   43.47     273   44.17     272
   44.45     271   45.15     270   45.65     269   45.99     268   46.34     267
   47.01     266   47.51     265   48.25     264    49.5     263   50.96     262
   52.79     261   53.49     260   54.37     259   55.36     258   56.45     257
   57.45     256   58.99     255   59.96     254    60.7     253   61.37     252



   62.12     251   63.11     250   64.14     249   65.22     248   66.08     247
   66.47     246   66.98     245   67.63     244   68.29     243   68.78     242
    69.2     241   69.62     240   70.17     239   70.71     238   71.14     237
    71.7     236   71.97     235   72.46     234   72.73     233   73.08     232
   73.31     231   73.87     230   74.34     229   87.36     229   98.65     230
  101.44     230   102.7     229  103.68     228   104.6     227  105.88     226
  107.06     225  107.88     224  108.48     223  109.25     222  110.28     221
  110.83     220  111.63     219  112.51     218  113.44     217  114.43     216
  115.26     215  115.67     214  116.58     213  117.34     212  118.03     211
  118.33     210  118.71     209  119.96     208  121.09     207  122.04     206
  122.81     205  123.62     204  124.57     203  125.33     202  126.24     201
  127.41     200  128.99     199  129.77     198  130.24     197  131.52     196
  133.25     195  133.95     194  134.46     193  135.15     192  135.81     191
  136.65     190  137.34     189  138.16     188   139.2     187  139.96     186
  140.75     185  141.21     184  141.53     183  141.89     182   142.1     181
  142.17     180  142.45     179  143.35     178  144.74     177  146.01     176
  146.89     175  147.59     174  148.21     173  148.88     172   149.7     171
  150.69     170  151.69     169  152.51     168  153.29     167  153.83     166
  154.13     165  154.62     164  155.42     163  155.99     162  156.83     161
  157.72     160  158.47     159  159.01     158  159.94     157  160.94     156
  161.46     155  161.94     154  162.27     153  162.57     152  162.78     151
  163.25     150  164.55     149  164.92     148  165.35     147  165.98     145
  171.71   140.1   173.7   133.7   188.3   133.7  194.06     140   210.9     145
  222.46   150.4  242.66   150.9  250.26     151  260.87     149  277.53     150
  298.88     151  301.17     152  304.08     153  305.25     154   306.4     155
  307.97     156  309.63     157  310.95     158  312.27     159  314.04     160
  315.57     161  316.84     162  318.19     163  319.08     164  320.56     165
   321.9     166  322.78     167  324.04     168  325.68     169  327.56  169.68
  328.46     170  346.21     171   350.4     172  353.94  172.73   355.4     173
   357.6     174  359.04     175  360.39     176  363.14     177   364.2     178
  364.95     179  365.49     180  366.02     181  366.78     182  368.81     183
  369.95     184  370.69     185  371.37     186  376.83     187  379.96     187
  380.95     186  382.45     185  383.69     184  385.71     183  390.74     182
  393.12     181  405.89     179  408.13     179  414.31     178     423     175
  444.07     175  447.15     175  449.38     177  449.83     178  450.36     179
  451.07     180  452.21     181  453.23     182  454.43     183  455.37     184
  456.87     185  457.72     186  458.81     187  459.44     188  459.97     189
  460.48     190  461.04     191  461.71     192  462.68     193  463.48     194
  464.33     195  465.48     196  466.69     197  467.81     198  469.06     199
  470.22     200  471.55     201  473.26     202  475.14     203  476.13     204
  477.37     205  478.46     206  479.77     207  480.53     208   486.3     209
  488.22     210  490.19     211  491.82     212  493.36     213  494.46     214
  496.96     215  498.49     216   499.9     217  501.84     218  503.85     219
   505.2     220  507.64     221   510.4     222  511.84     223  513.45     224
  515.13     224

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  165.35     .04  222.46     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        165.35  222.46            97.03   97.03   97.03             .1       .3
Blocked Obstructions     num=       3
   Sta L   Sta R    Elev   Sta L   Sta R    Elev   Sta L   Sta R    Elev



     261     282     180     363     382     200     412     442     200

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            148.18    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.17    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            145.01    Reach Len. (ft)            97.03      97.03      97.03   
  Crit W.S. (ft)            145.01    Flow Area (sq ft)                    284.82              
  E.G. Slope (ft/ft)      0.016472    Area (sq ft)                         284.82              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             44.95    Top Width (ft)                        44.95              
  Vel Total (ft/s)           14.27    Avg. Vel. (ft/s)                      14.27              
  Max Chl Dpth (ft)          11.31    Hydr. Depth (ft)                       6.34              
  Conv. Total (cfs)        31672.4    Conv. (cfs)                         31672.4              
  Length Wtd. (ft)           97.03    Wetted Per. (ft)                      54.99              
  Min Ch El (ft)            133.70    Shear (lb/sq ft)                       5.33              
  Alpha                       1.00    Stream Power (lb/ft s)                76.02              
  Frctn Loss (ft)             1.58    Cum Volume (acre-ft)        3.93      27.51       1.30   
  C & E Loss (ft)             0.02    Cum SA (acres)              1.39       4.32       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3648    

INPUT
Description: 
Station Elevation Data    num=     234
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     272    1.44     272     3.1     271    4.92     270    6.56     269
    8.26     268    10.6     267    13.5     266      16     265   17.61     264
   19.27     263   22.52     262   24.94     261   26.57     260   28.94     260
   29.21     260   31.32     259   32.92     258   34.54     257   35.55     256
    36.9     255   39.81     254   44.11     254   45.61     254   49.57     253
   51.94     252   53.84     251   54.95     250   55.62     249   56.27     248
   56.87     247   58.69     246   61.65     245   62.04     244   62.53     243
   63.04     242   63.65     241   64.49     240   65.16     239   65.83     238
   66.32     237   66.85  236.28   67.06     236   68.71     235   71.52     234
   74.16     233   74.83     232   75.69     232   75.87     233   76.21     234
   76.47     235   76.73     236    77.1     237   77.69     238   78.08     239
   78.41     240   80.92     241   83.94     242      87     243   88.81     244



   92.95     244   93.56     243   94.23     242   94.85     241   95.38     240
   95.93     239   96.29     238   97.16     237    98.4     236   99.07     235
   99.59     234  100.06     233  100.55     232  101.03     231  101.34     230
  101.72     229  102.39     228  103.24     227  103.96     226  105.39     225
  106.29     224  107.41     223  108.36     222  110.06     221  111.42     221
  117.83     222  136.28     223  142.54     224  147.29     224  149.05     223
  149.83     222  150.19     221  150.61     220  150.88     219  151.15     218
  151.47     217  151.79     216  152.36     215   153.4     214  154.25     213
  155.05     212  155.65     211  156.56     210  157.56     209  158.63     208
  159.22     207  160.09     206  161.22     205  162.07     204  162.95     203
  163.64     202  164.08     201  164.49     200  164.93     199  165.35     198
  166.04     197  166.63     196  167.26     195  168.31     194  169.91     193
  170.58     192  171.11     191   171.6     190  172.09     189  172.68     188
  173.14     187  173.93     186   174.7     185  175.87     184  177.03     183
  177.62     182  178.36     181  179.45     180  180.41     179  181.28     178
  181.75     177  182.37     176  183.79     175  184.87     174  185.55     173
  186.06     172   186.3     171  186.99     170   187.4     169  187.94     168
  188.39     167  188.94     166  189.84     165  190.45     164  190.96     163
  191.48     162  192.03     161  192.58     160  193.18     159   193.6     158
  194.12     157  194.47     156  195.24     155  196.36     154  198.29     153
  198.68     152  199.14     151  199.62     150  200.19     149  200.76     148
  201.26     147  203.99     140  208.25  136.03   211.5     131     225     131
  228.71     135  239.92     140  250.89     145  258.05   149.8  278.55   150.1
  287.05   150.2  293.95   150.5  318.55   150.5  328.45   149.1  329.85     149
  336.15     150  344.45     154  411.75   170.1  419.25   170.1  424.57     170
  428.88     170   440.8     172  443.58     173   446.9     174  450.54     174
  450.97     174  463.69     175     465     176  465.88     177  466.92     178
  467.93     179  469.24     180  469.98     181  470.42     182  470.82     183
  471.37     184  472.11     185   473.1     186  473.76     187  474.81     188
  475.87     189  476.91     190  478.23     191  480.06     192  481.48     193
  483.05     194  484.86     195  486.53     196  488.24     197  490.04     198
  491.82     199  493.33     200  495.18     201  496.66     202  498.31     203
  500.12     204   502.2     205  503.88     206  505.38     207  507.28     208
  509.52     209  511.53     210  512.86     211  514.65     212  516.28     213
   518.3     214  519.72     215   521.2     216  522.64     216

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  201.26     .04  258.05     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        201.26  258.05            98.74   98.74   98.74             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
     294     319     180     428     456     200

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            145.22    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.41    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            141.81    Reach Len. (ft)            98.74      98.74      98.74   
  Crit W.S. (ft)            141.81    Flow Area (sq ft)                    274.36              
  E.G. Slope (ft/ft)      0.016154    Area (sq ft)                         274.36              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              



  Top Width (ft)             40.61    Top Width (ft)                        40.61              
  Vel Total (ft/s)           14.82    Avg. Vel. (ft/s)                      14.82              
  Max Chl Dpth (ft)          10.81    Hydr. Depth (ft)                       6.76              
  Conv. Total (cfs)        31983.0    Conv. (cfs)                         31983.0              
  Length Wtd. (ft)           98.74    Wetted Per. (ft)                      49.35              
  Min Ch El (ft)            131.00    Shear (lb/sq ft)                       5.61              
  Alpha                       1.00    Stream Power (lb/ft s)                83.06              
  Frctn Loss (ft)             1.62    Cum Volume (acre-ft)        3.93      26.88       1.30   
  C & E Loss (ft)             0.02    Cum SA (acres)              1.39       4.23       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3549    

INPUT
Description: 
Station Elevation Data    num=     182
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     252    3.32     252    3.68     251    4.17     250    4.82     249
    5.77     248    7.34     247    8.34     246    9.14     245   10.61     244
   11.56     243   11.82     242   12.12     241    12.4     240      13     239
   14.61     238   15.71     237   16.68     236   17.65     235   18.54     234
   19.58     233   20.39     232   21.05     231   21.65     230   22.31     229
   23.15     228   24.05     227   24.77     226   25.29     225   25.79     224
   26.41     223   26.94     222    27.5     221   27.72     220   28.19     219
   28.47     218   28.93     217   29.69     216   30.48     215   31.11     214
   31.99     213    39.4     213    58.8     213   59.82     212   60.89     211
   61.81     210   62.98     209   66.51     208   67.41     207   68.03     206
   68.54     205   69.03     204   69.51     203   70.44     202   71.68     201
   72.73     200   74.41     199   75.71     198   76.47     197   77.22     196
   77.98     195   79.42     194   81.54     193    82.6     192   83.24     191
   84.01     190   84.91     189   85.62     188   86.48     187   87.04     186
   87.59     185    88.4     184   89.36     183   90.06     182   90.67     181
   91.25     180   91.86     179   92.65     178   93.54     177   94.54     176
   96.41     175   97.95     174   99.13     173  100.31     172  101.91     171
  102.92     170  103.74     169  104.79     168   105.8     167  106.99     166
  107.95     165  111.93     164  113.42     163  113.93     162  114.19     161
  114.58     160  114.75     159  114.92     158  115.01     157  115.12     156
  115.21     155  116.73     154  118.12     153  120.16     152  122.06     151
   122.2     150  122.33     149  122.49     148  122.98     147   123.1     146



  123.61     145  123.79     144  124.03     143  124.41     142  125.83     141
  126.74     140     127     140  129.68  135.07     133   127.2     152   127.2
  160.53     135   171.9     140  178.91     143  183.91     143  204.51   143.8
  208.62     144  219.51     145  225.81     146  273.51   153.2  279.61   153.5
  296.01     159  321.61     160  325.63     159  330.68     160  335.04     161
  339.97     162  344.19     163  346.56     164  348.55     165  351.33     166
  353.86     167  357.63     168  368.28     169  370.86     170  375.91     170
  385.36     170  389.48     172  391.52     173  392.69     174  393.41     175
  393.83     176  394.48     177  395.89     178  397.92     179  399.74     180
  401.06     181  401.93     182  403.13     183  406.11     184  408.42     185
   409.8     186  412.03     187  414.15     188  415.68     189  417.28     190
  419.15     191  420.84     192  422.33     193  424.05     194  425.46     195
  427.23     196   428.8     197  430.61     198  433.14     199  434.49     200
  436.54     201  438.27     202  439.77     203  441.17     204   442.7     205
  444.19     206  445.26     206

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  124.41     .04  178.91     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        124.41  178.91           104.65  104.65  104.65             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            140.75    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.63    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            137.12    Reach Len. (ft)           104.65     104.65     104.65   
  Crit W.S. (ft)            137.12    Flow Area (sq ft)                    266.14              
  E.G. Slope (ft/ft)      0.016617    Area (sq ft)                         266.14              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             36.80    Top Width (ft)                        36.80              
  Vel Total (ft/s)           15.27    Avg. Vel. (ft/s)                      15.27              
  Max Chl Dpth (ft)           9.92    Hydr. Depth (ft)                       7.23              
  Conv. Total (cfs)        31534.3    Conv. (cfs)                         31534.3              
  Length Wtd. (ft)          104.65    Wetted Per. (ft)                      46.72              
  Min Ch El (ft)            127.20    Shear (lb/sq ft)                       5.91              
  Alpha                       1.00    Stream Power (lb/ft s)                90.27              
  Frctn Loss (ft)             1.75    Cum Volume (acre-ft)        3.93      26.27       1.30   
  C & E Loss (ft)             0.02    Cum SA (acres)              1.39       4.14       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          



RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3444    

INPUT
Description: 
Station Elevation Data    num=     216
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     255     .04     255    2.84     254    5.09     253    6.96     252
    8.95     251   12.79     250   15.37     249   16.89     248   18.22     247
   19.44     246   21.62     245   22.96     244      24     243   24.37     242
   25.01     241   25.61     240   26.54     239   27.68     238   28.42     237
    29.3     236   30.31     235   31.29     234    32.3     233   33.29     232
   34.16     231   34.81     230   35.59     229   36.17     228   37.53     227
   38.92     226   40.63     225    41.4     224   41.98     223   42.71     222
   43.32     221   44.33     220   45.58     219   46.52     218   47.49     217
   48.28     216   48.92     215   49.82     214    50.8     213   51.81     212
   52.41     211   53.17     210   53.69     209   54.09     208   58.24     208
   58.98     208   69.65     209   84.55     210   88.87     211   92.62     211
   95.85     211   99.75     211  102.46     210  103.72     209  105.21     208
  108.16     208  110.26     208  111.43  207.13   111.6     207  112.48     206
  113.01     205  114.08     204  114.63     203  115.31     202  115.81     201
  116.36     200  117.75     199  118.95     198   121.1     197   121.6     196
  122.12     195  122.56     194  123.32     193  126.89     192  127.63     191
  128.75     190  130.25     189  130.99     188  131.91     187  132.35     186
  132.97     185  133.73     184  135.02     183  136.49     182  137.88     181
  139.04     180  140.51     179   141.5     178  142.58     177  144.27     177
  145.93     178  148.79     178  149.13     177  149.29     176  149.72     175
  150.14     174   150.5     173  151.13     172  151.86     171  152.64     170
  153.24     169  153.87     168  156.47     167  157.07     166  157.77     165
  158.39     164  159.58     163  160.27     162  163.92     161  164.57     160
  165.45     159  165.69     158  166.19     157  166.65     156  169.13     155
   170.9     154  172.01     153     173     152  175.02     151  176.67     150
  177.69     149  178.96     148  179.78     147  180.17     146  181.12     145
  181.77     144  183.64     143  185.03     142  186.33     141  190.53     140
  194.29     135   197.9  130.41   203.5   121.4     220   121.4  227.92     130
  235.93     135  237.52     136  240.86     136  256.74     136  269.04     137
  292.04     145  302.84     146  311.84     147  323.94     148  329.54     149
  360.34     149  360.34     159  438.64     159  438.64   163.5  448.54     163
  457.74   153.5  468.24   153.5  469.95     155  470.14     156  470.27     157
  470.38     158  470.54     159  471.25     160  471.63     161  472.02     162
  472.63     163  473.12     164  473.67     165  474.12     166  475.06     167
  475.98     168  476.69     169  477.46     170  478.15     171  479.14     172
  480.54     173  481.43     174   482.3     175  482.81     176  483.27     177
  483.78     178  484.47     179  485.24     180  485.68     181  486.31     182
  487.36     183  488.08     184  488.63     185  489.28     186  490.38     187
  491.16     188  492.77     189  493.78     190  494.87     191  496.75     192
  498.19     193  499.14     194  499.77     195  501.88     196  503.62     197
  504.49     198  505.87     199  507.28     200  508.55     201  509.59     202
  510.82     203  512.62     204  514.07     205  515.01     206  516.18     207
  517.43     208  519.22     209  520.52     210  521.79     211   523.2     212
   523.7     212



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  190.53     .04  235.93     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        190.53  235.93            93.51   93.51   93.51             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            135.71    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.83    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            131.88    Reach Len. (ft)            93.51      93.51      93.51   
  Crit W.S. (ft)            131.88    Flow Area (sq ft)                    259.03              
  E.G. Slope (ft/ft)      0.016902    Area (sq ft)                         259.03              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             34.19    Top Width (ft)                        34.19              
  Vel Total (ft/s)           15.69    Avg. Vel. (ft/s)                      15.69              
  Max Chl Dpth (ft)          10.48    Hydr. Depth (ft)                       7.58              
  Conv. Total (cfs)        31267.0    Conv. (cfs)                         31267.0              
  Length Wtd. (ft)           93.51    Wetted Per. (ft)                      44.22              
  Min Ch El (ft)            121.40    Shear (lb/sq ft)                       6.18              
  Alpha                       1.00    Stream Power (lb/ft s)                97.00              
  Frctn Loss (ft)             0.90    Cum Volume (acre-ft)        3.93      25.64       1.30   
  C & E Loss (ft)             0.65    Cum SA (acres)              1.39       4.06       0.73   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3350    

INPUT
Description: 
Station Elevation Data    num=     234
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     255     .55     255    2.11     254    4.21     253    7.21     252
    8.73     251    11.1     250   14.58     249    16.9     248   18.56     247



   19.71     246   20.69     245   21.95     244   22.89     243   23.87     242
   24.32     241   25.06     240    25.8     239   27.12     238    28.1     237
   28.96     236   29.78     235    30.7     234   31.96     233   33.13     232
   34.23     231    35.5     230   37.16     229    38.2     228   39.36     227
   40.15     226   40.93     225   41.56     224    42.4     223   43.15     222
    43.9     221   44.69     220   45.54     219   46.24     218   47.12     217
   47.96     216   49.18     215   50.41     214   51.13     213   51.71     212
   52.35     211   53.12     210   54.01     209   54.99     208   55.87     207
   58.05     207   64.91     208   79.15     209   88.51     210   91.15     211
   98.15     212  102.59     212  103.73     211  106.83     210  107.58     209
  108.47     208  109.91     207  111.45     206  111.92  205.64  112.74     205
  113.96     204  115.03     203  115.97     202  118.09     201  119.72     200
   121.1     199  122.13     198  123.14     197  124.62     196  125.69     195
  127.26     194  129.17     193  131.27     192  132.79     191  133.54     190
  134.29     189  135.19     188  136.93     187  139.13     186   140.7     185
  142.06     184   143.1     183  143.88     182  144.75     181  146.23     180
  147.47     179  149.31     178  150.91     177  153.58     176  154.58     175
  155.79     174  157.21     173  158.28     172  159.37     171  164.63     170
  165.18     169  165.76     168  166.59     167  167.66     166  174.77     165
  175.69     164  176.56     163  178.36     162  180.66     161  181.69     160
  182.29     159  182.79     158  183.34     157   185.7     156  186.82     155
  188.56     154  190.07     153  197.36     152   199.1     151  201.11     150
  204.05     149  204.98  148.58     206     148  207.05     147  208.52     146
  210.26     145  212.34     144  213.76     143  215.07     142  216.61     141
  218.05     140  219.39     139  220.42     138  221.43     137   224.4     136
  225.55     135  226.35     134  227.58     133  230.49     132  233.11     131
  238.15     130  242.05     129  243.62     128  244.96     127  246.75     126
  254.28  121.61  261.92   121.4  262.42   121.4     275  121.38  282.56     131
  303.32   130.8  309.92     131  315.82     132  328.12     133  330.42     135
  343.92     140  363.62     141  372.82     145  376.42     145  408.12     145
  408.12     157  486.22     157  486.22     160  496.32     150  506.92     150
  508.41     153  510.12     154  511.38     155  512.44     156  513.31     157
  514.66     158  516.18     159  517.14     160  518.04     161  519.11     162
  520.92     163  522.46     164  523.49     165  524.02     166  525.74     167
     527     168  527.94     169  529.76     170  531.45     171  532.11     172
  532.97     173  533.66     174  534.43     175  535.53     176   536.4     177
  538.05     178  539.81     179  541.34     180   542.4     181   543.4     182
     544     183  545.58     184  547.42     185  548.71     186  550.31     187
  551.27     188  552.22     189  552.67     190  552.89     191   553.1     192
  553.57     193  554.02     194  554.96     195  555.92     196  556.75     197
  557.56     198  557.93     199  558.69     200   559.6     201  560.56     202
  561.49     203  561.74     204  562.31     205  562.96     206  564.04     207
   564.9     208  566.15     209  567.47     210  568.74     211  569.72     212
  570.51     213  572.18     214  574.58     215  575.87     216  577.23     217
  578.11     218  579.51     219  581.41     220  582.41     220

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  233.11     .04  282.56     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        233.11  282.56           100.57  100.57  100.57             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent



   415.3  582.41  152.56       T

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            133.99    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.65    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            132.34    Reach Len. (ft)           100.57     100.57     100.57   
  Crit W.S. (ft)                      Flow Area (sq ft)           2.38     380.27      45.21   
  E.G. Slope (ft/ft)      0.006180    Area (sq ft)                2.38     380.27      45.21   
  Q Total (cfs)            4065.00    Flow (cfs)                  3.36    3962.12      99.52   
  Top Width (ft)             90.56    Top Width (ft)              3.62      49.45      37.49   
  Vel Total (ft/s)            9.50    Avg. Vel. (ft/s)            1.41      10.42       2.20   
  Max Chl Dpth (ft)          10.96    Hydr. Depth (ft)            0.66       7.69       1.21   
  Conv. Total (cfs)        51710.5    Conv. (cfs)                 42.8    50401.7     1266.0   
  Length Wtd. (ft)          100.57    Wetted Per. (ft)            3.86      56.42      37.59   
  Min Ch El (ft)            121.38    Shear (lb/sq ft)            0.24       2.60       0.46   
  Alpha                       1.17    Stream Power (lb/ft s)      0.34      27.09       1.02   
  Frctn Loss (ft)             0.75    Cum Volume (acre-ft)        3.93      24.96       1.25   
  C & E Loss (ft)             0.31    Cum SA (acres)              1.39       3.97       0.69   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3249    

INPUT
Description: Bridge 9-P
Station Elevation Data    num=     278
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     243     .18     243    1.28     242       2     241    2.79     240
    3.49     239    4.38     238    4.87     237    5.73     236    7.04     235
    8.32     234     9.2     233   10.22     232   11.33     231   12.62     230
   13.41     229   13.98     228   14.59     227   15.34     226   15.86     225
   16.64     224   17.86     223   19.08     222   20.49     221   21.42     220
   22.79     219   24.66     218   26.81     217    27.9     216   28.68     215
   29.74     214    31.3     213   32.28     212   33.04     211   33.77     210
   34.57     209   35.27     208   36.27     207    37.9     206    40.3     206
   47.32     207   59.59     208    68.3     209   80.51     209   82.42     208
   83.79     207   85.18     206   86.63     205   87.97     204   89.57     203
   90.89     202    92.3     201   94.08     200   94.84     199   95.45     198
   96.66     197   98.29     196   99.41     195  100.17     194  100.97     193
   102.5     192  104.14     191  105.66     190  106.91     189  108.47     188
  109.69     187  111.08     186  111.81     185  113.36     184  115.06     183
  116.48     182  117.57     181  118.57     180  119.87     179  121.54     178
   123.1     177  124.82     176  126.47     175  127.86     174   129.6     173
  130.88     172  132.39     171  133.76     170  135.51     169  136.62     168



   137.8     167  139.67     166  141.07     165  143.46     164  144.66     163
  146.15     162  146.61  161.68  147.61     161  148.93     160  150.94     159
  152.17     158  154.36     157  157.54     156  159.02     155  161.83     154
  167.09     153  169.45     152  171.35     151  172.95     150  174.74     149
  176.73     148  178.27     147  179.97     146  183.35     145  186.15     144
  188.23     143  191.81     142  195.69     141  196.31     140  196.96     139
  197.35     138  197.79     137  198.24     136  198.73     135  200.24     134
  202.24     133  203.81     132  204.74     131  205.39     130  206.05     129
  207.41     128  209.17     127  218.48     126  224.52     125  231.48     123
  241.29     123  247.97     124  251.35     125  254.01     126  256.59     127
  258.43     128   260.4     129  263.13     130   266.6     130  267.07     129
  267.63     128  268.02     127  268.47     126  268.51     126   270.1     126
   271.5     126  277.21     126  280.06     126  286.55     125  287.58     124
  288.58     123  289.98     122  296.35   119.8  296.61     120  307.93     120
  310.59     124  323.09     129  349.49     130  368.09     131  383.59     135
  398.99     137  434.09   137.6     440     139  441.52     140   442.5     141
   442.9     142  443.15     143  443.48     144  443.81     145  444.33     146
  444.56     147  444.82     148  445.47     149  445.77     150  446.21     151
  446.59     152  446.61  152.05  446.96     153  447.45     154  448.17     155
  448.78     156  449.66     157  450.42     158  451.89     159  453.02     160
  454.01     161  454.44     162  455.14     163  455.89     164  456.68     165
  457.65     166  458.64     167  459.45     168  460.23     169  460.81     170
  461.54     171   462.2     172  463.21     173  464.03     174  464.43     175
   464.8     176  465.35     177  465.95     178  467.03     179  467.67     180
   468.5     181  468.97     182  469.91     183  470.35     184  471.24     185
  472.11     186  472.73     187  473.45     188  474.26     189  475.27     190
  476.34     191     477     192   478.1     193  478.87     194  479.24     195
  479.82     196  480.13     197  480.65     198  481.25     199  482.24     200
  483.89     201     485     202  485.48     203  486.45     204  488.39     205
  489.16     206  489.69     207  490.21     208  490.79     209  491.52     210
  492.26     211  492.82     212  493.23     213  493.58     214   494.4     215
  495.16     216  496.31     217  496.44     218  496.96     219  497.32     220
  497.88     221  498.47     222  499.14     223  499.65     224  500.49     225
   500.9     226  501.35     227  501.91     228  502.32     229  502.84     230
  503.02     231  503.98     232  504.78     233  505.49     234  506.26     235
  507.39     236  508.18     237  509.08     238  510.19     239  511.51     240
  512.89     241  514.06     242  515.39     243  516.41     244  517.95     245
   520.4     246  522.29     247  523.72     248   526.3     249   529.4     250
  531.16     251  534.55     252  535.62     252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  286.55     .04  323.09     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        286.55  323.09           112.57  112.57  112.57             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  263.09  129.48       T
Cross Section Lid
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     278   126.5   124.5     322   127.5   125.5



CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            132.93    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.63    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            132.31    Reach Len. (ft)            56.10      56.10      56.10   
  Crit W.S. (ft)            131.15    Flow Area (sq ft)         289.63     285.87     111.02   
  E.G. Slope (ft/ft)      0.009169    Area (sq ft)              528.96     285.87     111.02   
  Q Total (cfs)            4065.00    Flow (cfs)               1495.43    2123.14     446.43   
  Top Width (ft)            169.83    Top Width (ft)             83.22      36.54      50.06   
  Vel Total (ft/s)            5.92    Avg. Vel. (ft/s)            5.16       7.43       4.02   
  Max Chl Dpth (ft)          12.51    Hydr. Depth (ft)            3.48       7.82       2.22   
  Conv. Total (cfs)        42452.8    Conv. (cfs)              15617.5    22173.0     4662.3   
  Length Wtd. (ft)           56.10    Wetted Per. (ft)           90.15      94.75      50.28   
  Min Ch El (ft)            119.80    Shear (lb/sq ft)            1.84       1.73       1.26   
  Alpha                       1.15    Stream Power (lb/ft s)      9.50      12.83       5.08   
  Frctn Loss (ft)             0.89    Cum Volume (acre-ft)        3.32      24.19       1.07   
  C & E Loss (ft)             0.15    Cum SA (acres)              1.29       3.87       0.59   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Note:    Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was 
used.

BRIDGE                 

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3182    

INPUT
Description: Bridge 8-V
Distance from Upstream XS =    56.1
Deck/Roadway Width        =   17.88
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      86
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  280.18  126.18       0  286.89  126.87       0  288.39  126.87       0
  288.63  126.87       0  288.94  126.87       0  289.62  126.87       0
  289.69  126.87       0  289.72  126.87       0  289.82  126.87       0
   290.5  126.87       0  290.75  126.87       0  291.25  126.87       0
  291.29  126.87       0  291.81  126.87       0  292.07  126.87       0
  292.82  126.87       0  292.86  126.87       0  292.87  126.87       0
  292.89  126.87       0  292.98  126.87  101.35  292.98  126.87  120.72
  292.99  126.87  126.16  293.02  126.87  101.35  293.02  126.87  126.22
  293.64  126.87  126.22  293.93  126.87  126.22  294.42  126.87  126.22
  294.53  126.87  126.22  294.99  126.87  126.22  295.21  126.87  126.22



  295.83  126.87  126.22  295.99  126.87  126.22  296.05  126.87  126.22
  296.17  126.87  126.22  296.77  126.87  126.22  297.11  126.87  126.22
  297.56  126.87  126.22  297.81  126.87  126.22  298.17  126.87  126.22
  298.34  126.87  126.22  298.83  126.87  126.22  299.12  126.87  126.22
  299.23  126.87  126.22  299.44  126.87  126.22  299.91  126.86  126.22
  300.29  126.86  126.22  300.69  126.86  126.22  301.08  126.86  126.22
  301.35  126.86  126.22  301.47  126.86  126.22  301.84  126.86  126.22
  302.26  126.86  126.22  302.41  126.86  126.22  302.72  126.86  126.22
  303.04  126.86  126.22  303.47  126.86  126.22  303.83  126.86  126.22
  304.36  126.86  126.22  304.53  126.86  126.22  304.61  126.86  126.22
  304.84  126.86  126.22  305.39  126.86  126.22  305.59  126.86  126.22
     306  126.86  126.22  306.18  126.86  126.22  306.65  126.86  126.22
  306.96  126.86  126.22  307.63  126.86  126.22  307.71  126.86  126.22
  307.74  126.86  126.22  307.84  126.86  126.22  308.53  126.86  126.22
  308.77  126.86  126.22  309.27  126.86  126.22  309.31  126.86  126.22
  309.83  126.86  126.22  310.09  126.86  126.22  310.85  126.86  126.22
  310.87  126.86  126.22  312.04  126.86  126.22  312.04  126.86  101.35
   312.2  126.86       0  313.04  126.87       0  313.04  126.87       0
  313.04  126.87       0  316.73  126.92       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=     289
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     243     .18     243    1.28     242       2     241    2.79     240
    3.49     239    4.38     238    4.87     237    5.73     236    7.04     235
    8.32     234     9.2     233   10.22     232   11.33     231   12.62     230
   13.41     229   13.98     228   14.59     227   15.34     226   15.86     225
   16.64     224   17.86     223   19.08     222   20.49     221   21.42     220
   22.79     219   24.66     218   26.81     217    27.9     216   28.68     215
   29.74     214    31.3     213   32.28     212   33.04     211   33.77     210
   34.57     209   35.27     208   36.27     207    37.9     206    40.3     206
   47.32     207   59.59     208    68.3     209   80.51     209   82.42     208
   83.79     207   85.18     206   86.63     205   87.97     204   89.57     203
   90.89     202    92.3     201   94.08     200   94.84     199   95.45     198
   96.66     197   98.29     196   99.41     195  100.17     194  100.97     193
   102.5     192  104.14     191  105.66     190  106.91     189  108.47     188
  109.69     187  111.08     186  111.81     185  113.36     184  115.06     183
  116.48     182  117.57     181  118.57     180  119.87     179  121.54     178
   123.1     177  124.82     176  126.47     175  127.86     174   129.6     173
  130.88     172  132.39     171  133.76     170  135.51     169  136.62     168
   137.8     167  139.67     166  141.07     165  143.46     164  144.66     163
  146.15     162  146.61  161.68  147.61     161  148.93     160  150.94     159
  152.17     158  154.36     157  157.54     156  159.02     155  161.83     154
  167.09     153  169.45     152  171.35     151  172.95     150  174.74     149
  176.73     148  178.27     147  179.97     146  183.35     145  186.15     144
  188.23     143  191.81     142  195.69     141  196.31     140  196.96     139
  197.35     138  197.79     137  198.24     136  198.73     135  200.24     134
  202.24     133  203.81     132  204.74     131  205.39     130  206.05     129
  207.41     128  209.17     127  218.48     126  224.52     125  231.48     123
  241.29     123  247.97     124  251.35     125  254.01     126  256.59     127
  258.43     128   260.4     129  263.13     130   266.6     130  267.07     129
  267.63     128  268.02     127  268.47     126  268.51     126   270.1     126
   271.5     126  277.21     126  280.06     126  286.55     125  287.58     124
  288.58     123  289.98     122     293     117  296.19     117  296.61     117



  307.93     117  310.24     117  312.45   118.5  316.95     127  321.72     128
  323.49  128.17  332.39     129  349.08     130  355.13     131  357.39     132
  362.04     133  366.44     134  369.15     135  372.33     136  375.28     137
  381.19     138  397.07     138  415.93     138     440     139  441.52     140
   442.5     141   442.9     142  443.15     143  443.48     144  443.81     145
  444.33     146  444.56     147  444.82     148  445.47     149  445.77     150
  446.21     151  446.59     152  446.61  152.05  446.96     153  447.45     154
  448.17     155  448.78     156  449.66     157  450.42     158  451.89     159
  453.02     160  454.01     161  454.44     162  455.14     163  455.89     164
  456.68     165  457.65     166  458.64     167  459.45     168  460.23     169
  460.81     170  461.54     171   462.2     172  463.21     173  464.03     174
  464.43     175   464.8     176  465.35     177  465.95     178  467.03     179
  467.67     180   468.5     181  468.97     182  469.91     183  470.35     184
  471.24     185  472.11     186  472.73     187  473.45     188  474.26     189
  475.27     190  476.34     191     477     192   478.1     193  478.87     194
  479.24     195  479.82     196  480.13     197  480.65     198  481.25     199
  482.24     200  483.89     201     485     202  485.48     203  486.45     204
  488.39     205  489.16     206  489.69     207  490.21     208  490.79     209
  491.52     210  492.26     211  492.82     212  493.23     213  493.58     214
   494.4     215  495.16     216  496.31     217  496.44     218  496.96     219
  497.32     220  497.88     221  498.47     222  499.14     223  499.65     224
  500.49     225   500.9     226  501.35     227  501.91     228  502.32     229
  502.84     230  503.02     231  503.98     232  504.78     233  505.49     234
  506.26     235  507.39     236  508.18     237  509.08     238  510.19     239
  511.51     240  512.89     241  514.06     242  515.39     243  516.41     244
  517.95     245   520.4     246  522.29     247  523.72     248   526.3     249
   529.4     250  531.16     251  534.55     252  535.62     252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  286.55     .04  312.45     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
        286.55  312.45             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  263.09  129.48       T

Downstream  Deck/Roadway Coordinates
    num=      25
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  290.95  125.04       0  293.51  126.75       0  296.43  126.76       0
  296.67  126.77       0  296.98  126.77       0  297.66  126.77       0
  297.73  126.77       0  297.76  126.77       0  297.86  126.77       0
  298.01  126.77    96.4  298.01  126.77  114.88  298.01  126.77  126.04
  316.97  126.87  126.19  317.09  126.87  114.76  317.09  126.87    96.4
  317.31  126.87  120.03  317.35  126.87       0  317.87  126.87       0
     318  126.88       0     318  126.88       0     318  126.88       0
  318.13  126.88       0  318.89  126.88       0  318.91  126.88       0
  324.74  126.91       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=     202
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



       0     239     .27     239    1.12     238    2.16     237    3.46     236
    4.36     235     4.9     234    5.37     233    5.69     232    6.24     231
     7.1     230    8.44     229    9.07     228    9.74     227   10.37     226
   11.15     225    11.7     224   12.41     223   13.49     222   14.43     221
    15.2     220   16.19     219   16.69     218   17.03     217   18.02     216
   18.97     215   20.56     214   21.79     213   22.52     212   23.21     211
   24.17     210   25.34     209   27.02     208   28.59     207   28.91     206
   29.27     205   31.08     204   33.25     204   42.85     205   57.87     206
   65.04     206   67.12     206   69.33     205   70.42     204   71.47     203
   72.45     202   73.65     201   74.65     200    76.3     199   78.22     198
      79     197   80.09     196   81.22     195   82.63     194   83.69     193
   84.96     192   86.04     191   86.79     190   87.77     189   90.72     188
    94.4     187   95.34     186   96.02     185    96.9     184   97.48     183
   98.02     182   98.89     181  100.31     180  101.17     179  102.51     178
  103.14     177  104.46     176  105.76     175  106.55     174  107.48     173
  108.85     172  109.85     171   111.3     170  112.43     169  113.67     168
  114.86     167  116.75     166     118     165  118.83     164  121.09     163
  123.49     162  124.74     161  125.82     160  126.74     159  127.59     158
  128.96     157  131.29     156  132.16     155  133.38     154  134.95     153
  136.27     152  137.35     151  138.33     150  140.18     149  141.64     148
  142.26     147  144.15     146  145.73     145  147.18     144  148.69     143
  154.15     142  155.05     141  155.52     140  156.45     139  157.96     138
  159.78     137  161.12     136  162.45     135  164.73     134     167     133
  173.15     132  175.21     131  176.64     130  177.23     129  177.78     128
   178.3     127  178.87     126  184.22     124  206.29     124  208.94     125
  218.87     125  221.32     124  223.56     123  248.84     123   266.6     124
  267.34     124  275.78     124  288.63     124  290.92     125  293.65     125
  294.59     124  294.92     123  295.28     122  295.69     121  296.03     120
  296.44     119  296.79     118  297.87     117     298     116  298.72     116
  299.61     116  301.49     116  304.64     116  311.01     116  312.72     116
  314.87     116  317.64   118.3  319.04     118  319.48     119  319.89     120
  320.22     121  321.46     122  322.22     123   322.8     124   323.5     125
  324.12     126  324.38     127  324.97     128  325.33     129  326.21     130
  327.09     131  328.28     132  328.73     133  329.12     134  329.66     135
  330.24     136  330.96     137  331.76     138  332.57     139  334.04     140
  335.18     141  336.73     142  337.76     143  338.36     144  339.39     145
  339.58     146  340.45     147  341.09     148  341.87     149   342.7     150
  343.53     151  344.59     152  345.19     153  345.88     154   346.2     155
  346.53     156  346.69     157  347.01     158  347.32     159  347.73     160
   348.5     161  349.54     162  355.09     163  357.46     164  360.05     165
  363.71     166  365.04     166

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  293.65     .04   323.5     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
        293.65   323.5             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        



Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT  Profile #100-yr bulked  
                                                                                             
  E.G. US. (ft)                132.93    Element                 Inside BR US  Inside BR DS  
  W.S. US. (ft)                132.31    E.G. Elev (ft)               131.89        128.15   
  Q Total (cfs)               4065.00    W.S. Elev (ft)               129.77        127.48   
  Q Bridge (cfs)              2111.33    Crit W.S. (ft)               129.77        126.30   
  Q Weir (cfs)                           Max Chl Dpth (ft)             12.77         11.48   
  Weir Sta Lft (ft)                      Vel Total (ft/s)              10.80          6.55   
  Weir Sta Rgt (ft)                      Flow Area (sq ft)            376.43        620.85   
  Weir Submerg                           Froude # Chl                   0.58          0.34   
  Weir Max Depth (ft)                    Specif Force (cu ft)        3141.83       2814.16   
  Min El Weir Flow (ft)        125.99    Hydr Depth (ft)                2.78          4.23   
  Min El Prs (ft)              126.22    W.P. Total (ft)              215.50        210.70   
  Delta EG (ft)                  5.28    Conv. Total (cfs)           22007.3       36920.4   
  Delta WS (ft)                  6.39    Top Width (ft)               135.50        146.61   
  BR Open Area (sq ft)         174.38    Frctn Loss (ft)                0.34          0.39   
  BR Open Vel (ft/s)            12.11    C & E Loss (ft)                0.43          0.11   
  BR Sluice Coef                         Shear Total (lb/sq ft)         3.72          2.23   
  BR Sel Method           Energy only    Power Total (lb/ft s)         40.18         14.60   
                                                                                             

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 



         program defaulted to critical depth.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3136    

INPUT
Description: 
Station Elevation Data    num=     193
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     239     .27     239    1.12     238    2.16     237    3.46     236
    4.36     235     4.9     234    5.37     233    5.69     232    6.24     231
     7.1     230    8.44     229    9.07     228    9.74     227   10.37     226
   11.15     225    11.7     224   12.41     223   13.49     222   14.43     221
    15.2     220   16.19     219   16.69     218   17.03     217   18.02     216
   18.97     215   20.56     214   21.79     213   22.52     212   23.21     211
   24.17     210   25.34     209   27.02     208   28.59     207   28.91     206
   29.27     205   31.08     204   33.25     204   42.85     205   57.87     206
   65.04     206   67.12     206   69.33     205   70.42     204   71.47     203
   72.45     202   73.65     201   74.65     200    76.3     199   78.22     198
      79     197   80.09     196   81.22     195   82.63     194   83.69     193
   84.96     192   86.04     191   86.79     190   87.77     189   90.72     188
    94.4     187   95.34     186   96.02     185    96.9     184   97.48     183
   98.02     182   98.89     181  100.31     180  101.17     179  102.51     178
  103.14     177  104.46     176  105.76     175  106.55     174  107.48     173
  108.85     172  109.85     171   111.3     170  112.43     169  113.67     168
  114.86     167  116.75     166     118     165  118.83     164  121.09     163
  123.49     162  124.74     161  125.82     160  126.74     159  127.59     158
  128.96     157  131.29     156  132.16     155  133.38     154  134.95     153
  136.27     152  137.35     151  138.33     150  140.18     149  141.64     148
  142.26     147  144.15     146  145.73     145  147.18     144  148.69     143
  154.15     142  155.05     141  155.52     140  156.45     139  157.96     138
  159.78     137  161.12     136  162.45     135  164.73     134     167     133
  173.15     132  175.21     131  176.64     130  177.23     129  177.78     128
   178.3     127  178.87     126  184.22     124  206.29     124  208.94     125
  218.87     125  221.32     124  223.56     123  248.84     123   266.6     124
  267.34     124  269.84   123.6  275.74   123.6  275.78     124  288.63     124
  290.92     125  292.28     125  295.35     120  299.38  115.19  299.89  114.18
  300.52   113.8  304.64   113.8     310   113.8  319.06  120.01  319.48     119
  319.89     120  320.22     121  321.46     122  322.22     123   322.8     124
   323.5     125  324.12     126  324.38     127  324.97     128  325.33     129
  326.21     130  327.09     131  328.28     132  328.73     133  329.12     134
  329.66     135  330.24     136  330.96     137  331.76     138  332.57     139
  334.04     140  335.18     141  336.73     142  337.76     143  338.36     144
  339.39     145  339.58     146  340.45     147  341.09     148  341.87     149
   342.7     150  343.53     151  344.59     152  345.19     153  345.88     154
   346.2     155  346.53     156  346.69     157  347.01     158  347.32     159
  347.73     160   348.5     161  349.54     162  355.09     163  357.46     164
  360.05     165  363.71     166  365.04     166



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  292.28     .04   323.5     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        292.28   323.5            84.85   84.85   84.85             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            127.65    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.74    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            125.92    Reach Len. (ft)            84.85      84.85      84.85   
  Crit W.S. (ft)            125.92    Flow Area (sq ft)         235.28     271.38       0.26   
  E.G. Slope (ft/ft)      0.008584    Area (sq ft)              235.28     271.38       0.26   
  Q Total (cfs)            4065.00    Flow (cfs)                871.27    3193.49       0.23   
  Top Width (ft)            144.98    Top Width (ft)            113.19      31.22       0.57   
  Vel Total (ft/s)            8.02    Avg. Vel. (ft/s)            3.70      11.77       0.89   
  Max Chl Dpth (ft)          12.12    Hydr. Depth (ft)            2.08       8.69       0.46   
  Conv. Total (cfs)        43874.6    Conv. (cfs)               9403.9    34468.2        2.5   
  Length Wtd. (ft)           84.85    Wetted Per. (ft)          114.76      42.93       1.08   
  Min Ch El (ft)            113.80    Shear (lb/sq ft)            1.10       3.39       0.13   
  Alpha                       1.74    Stream Power (lb/ft s)      4.07      39.87       0.12   
  Frctn Loss (ft)             1.02    Cum Volume (acre-ft)        2.33      23.53       0.96   
  C & E Loss (ft)             0.22    Cum SA (acres)              1.04       3.79       0.53   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 3051    

INPUT
Description: 
Station Elevation Data    num=     181
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     256     .97     256    2.53     255    3.97     254    4.89     253
    6.24     252    8.19     251    9.14     250    9.84     249   10.57     248



   11.27     247   12.07     246   13.54     245   14.48     244   15.52     243
   16.53     242   17.75     241   18.79     240   19.97     239   20.76     238
   21.79     237   22.45     236   22.96     235   23.41     234    23.6     233
    23.8     232   23.99     231    24.2     230   24.82     229   26.31     228
   27.03     227   27.54     226    27.9     225   28.55     224   29.17     223
   29.59     222   30.26     221    30.6     220   31.08     219   31.75     218
   32.82     217   33.38     216   33.87     215   34.38     214   34.73  213.47
   35.04     213    35.4     212   35.79     211   36.01     210   36.24     209
   36.53     208   36.82     207   37.18     206   37.91     205    38.6     204
   39.38     203   40.06     202   40.66     201   41.13     200   41.78     199
   44.42     198   70.65     198   74.39     198   76.56     197   77.65     196
   78.32     195   78.78     194    79.8     193   80.13     192   80.75     191
   81.29     190   81.92     189    82.7     188   83.85     187   85.18     186
   85.76     185   87.23     184   87.59     183    87.8     182   88.22     181
   89.25     180   90.21     179   91.13     178   92.23     177   93.28     176
   95.79     176   97.89     176   98.03     175   98.14     174   98.32     173
   98.62     172   98.68     171   98.87     170   99.08     169   99.25     168
   99.47     167  100.77     166   103.2     165  105.15     164  106.65     163
   107.1     162   107.8     161  108.64     160  110.91     159  111.47     158
  112.02     157   112.5     156  113.25     155  115.44     154  116.58     153
   119.2     152  120.31     151  121.46     150  123.94     149   124.9     148
  125.72     147  126.41     146  127.15     145  127.81     145  134.32     146
  135.26     146  138.06     145  139.17     144  140.13     143  141.04     142
  141.84     141  144.76     140  145.46     139  147.12     138  147.68     137
  148.19     136  150.02     135  151.76     134  155.81     133  157.76     132
  159.68     131  163.31     130  167.86     129  176.49     128   186.5     127
  198.21     128  200.81     127  207.21     126  211.21     125  245.89     124
  252.71     123  260.81     120  263.44  118.78  263.81   111.1  263.82     110
  268.66     110   279.1     110  281.31     110  283.75     110  283.76  110.76
  290.31     115  294.15     118  294.92     119  294.95     120  295.55     120
  296.27     121  297.56     122  302.05     123  303.67     124  304.68     125
  305.69     126  306.89     127  308.26     128  309.79     129  311.75     130
  313.75     131  315.62     132  316.96     133  318.15     134  319.49     135
   320.9     136  324.28     137  327.52     138  330.28     139  333.86     140
  334.73     140

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  263.44     .04  297.56     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        263.44  297.56            91.43   91.43   91.43             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            123.70    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.97    Wt. n-Val.                 0.050      0.040              
  W.S. Elev (ft)            119.73    Reach Len. (ft)            91.43      91.43      91.43   
  Crit W.S. (ft)            119.73    Flow Area (sq ft)           0.97     254.08              
  E.G. Slope (ft/ft)      0.017964    Area (sq ft)                0.97     254.08              
  Q Total (cfs)            4065.00    Flow (cfs)                  2.21    4062.79              
  Top Width (ft)             33.55    Top Width (ft)              2.05      31.50              
  Vel Total (ft/s)           15.94    Avg. Vel. (ft/s)            2.27      15.99              
  Max Chl Dpth (ft)           9.73    Hydr. Depth (ft)            0.47       8.07              



  Conv. Total (cfs)        30329.1    Conv. (cfs)                 16.5    30312.7              
  Length Wtd. (ft)           91.43    Wetted Per. (ft)            2.26      44.15              
  Min Ch El (ft)            110.00    Shear (lb/sq ft)            0.48       6.45              
  Alpha                       1.01    Stream Power (lb/ft s)      1.10     103.21              
  Frctn Loss (ft)             1.25    Cum Volume (acre-ft)        2.10      23.02       0.96   
  C & E Loss (ft)             0.40    Cum SA (acres)              0.93       3.73       0.53   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2960    

INPUT
Description: 
Station Elevation Data    num=     179
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     236     .28     236    1.55     235    2.92     234    3.93     233
    4.78     232     5.8     231    6.67     230    7.53     229    8.45     228
    8.99     227   10.02     226   10.58     225   10.76     224   11.08     223
   11.32     222   11.53     221   11.79     220   12.14     219   12.45     218
   12.65     217   13.17     216   13.99     215   15.01     214   15.72     213
   16.37     212   16.84     211    17.7     210   18.37     209   18.91     208
   19.26     207   19.56     206   20.02     205    20.1     204   20.45     203
   20.67     202   20.76     201   21.07     200   21.79     199   22.19     198
   22.63     197   22.72     196   23.01     195   23.24     194   23.61     193
   24.19     192   24.76     191   25.62     190   26.96     189    28.5     188
   29.85     187   30.77     186   31.26     185   31.96     184   33.16     183
   34.06     182   34.55     181   35.18     180   36.97     179   40.02     179
   61.28     180   63.53     180    65.1     179   66.25     178   67.79     177
   68.95     176   70.45     175   71.52     174   72.98     173   73.49     172
   74.32     171   75.41     170   76.69     169   78.15     168   79.41     167
   80.53     166    81.4     165   81.85     164    82.7     163   84.57     162
   90.98     161   92.61     160   93.27     159   93.65     158   94.53     157
   94.89     156   95.51     155   96.45     154   97.19     153   97.99     152
    98.6     151   98.98     150   99.43     149   99.87     148  100.44     147
  102.19     146  104.61     145  105.24     144  106.71     143  107.93     142
  109.16     141  110.08     140  114.37     139  115.08     138  115.39     137
  115.77     136  116.14     135  116.57     134  120.79     133  122.68     132
  126.55     131  127.81     130  128.64     129  129.41     128  130.16     127



  130.93     126  131.68     125  132.63     124  133.94     123  134.73     122
  137.83     121  138.81     120  139.29     119  139.67     118  140.21     117
  141.09     116  142.46     115   179.4   109.8  188.26  104.75   188.3   104.4
   200.4   104.1  212.97     110   218.8     113  227.12     114  232.38     115
  233.55     115  235.44     114  237.34     113  241.29     113  242.69     114
  243.76     115  245.67     116  247.35     117  249.48     118  250.47     119
  251.57     120  252.68     121  253.81     122  254.24     123  254.68     124
  255.54     125   256.6     126  257.65     127  258.85     128  259.93     129
  260.96     130  261.87     131   263.7     132  265.15     133  266.72     134
  268.55     135  269.86     136  272.29     137  273.19     138  274.43     139
  275.38     140  276.78     141  277.92     142  279.62     143   280.8     144
  282.89     145  284.69     146  286.41     147  288.06     148  289.66     149
  291.48     150  293.17     151  295.26     152  296.17     152

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   179.4     .04   218.8     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         179.4   218.8           101.54  101.54  101.54             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            116.66    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.62    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            114.03    Reach Len. (ft)           101.54     101.54     101.54   
  Crit W.S. (ft)            114.03    Flow Area (sq ft)          63.69     281.23      10.30   
  E.G. Slope (ft/ft)      0.010723    Area (sq ft)               63.69     281.23      10.30   
  Q Total (cfs)            4065.00    Flow (cfs)                267.56    3777.82      19.62   
  Top Width (ft)             85.34    Top Width (ft)             30.08      39.40      15.85   
  Vel Total (ft/s)           11.44    Avg. Vel. (ft/s)            4.20      13.43       1.90   
  Max Chl Dpth (ft)           9.93    Hydr. Depth (ft)            2.12       7.14       0.65   
  Conv. Total (cfs)        39255.8    Conv. (cfs)               2583.8    36482.5      189.5   
  Length Wtd. (ft)          101.54    Wetted Per. (ft)           30.38      43.10      16.51   
  Min Ch El (ft)            104.10    Shear (lb/sq ft)            1.40       4.37       0.42   
  Alpha                       1.29    Stream Power (lb/ft s)      5.90      58.68       0.80   
  Frctn Loss (ft)             0.78    Cum Volume (acre-ft)        2.03      22.46       0.95   
  C & E Loss (ft)             0.41    Cum SA (acres)              0.90       3.65       0.51   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.



CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2858    

INPUT
Description: 
Station Elevation Data    num=     195
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     225     .17     225       1     224    1.92     223    2.74     222
    3.57     221    4.79     220    5.52     219    6.42     218    7.23     217
    8.23     216    9.05     215    9.79     214   10.42     213   11.09     212
   11.57     211   12.48     210   13.72     209    14.2     208   14.88     207
   15.24     205   15.59     204   16.56     203   17.47     202   18.13     201
   19.01     200    19.9     199   20.36     198   20.88     197   21.07     196
   21.65  195.33   21.93     195    22.6     194   23.21     193   23.69     192
   24.41     191   24.76     190   25.35     189   25.63     188   25.84     187
   26.23     186   26.78     185   27.56     184   28.24     183   28.85     182
   29.27     181   29.83     180   30.35     179   30.88     178   31.42     177
   32.05     176   32.93     175   34.04     174   35.14     173   39.36     173
   56.91     174    59.8     174   61.78     173   63.11     172   64.37     171
   65.68     170   67.85     169   68.64     168   69.46     167   70.24     166
   71.19     165   71.86     164   72.62     163   74.07     162   75.52     161
   76.29     160   76.94     159   78.03     158   79.12     157   79.97     156
   80.73     155   81.43     154   82.19     153   83.37     152   84.39     151
   85.41     150   86.59     149   87.87     148   90.12     147   92.29     146
    93.2     145   94.17     144   95.92     143   97.65     142   98.75     141
    99.8     140  100.72     139  101.57     138  102.42     137  103.31     136
  104.19     135  105.08     134  106.03     133  106.82     132   107.6     131
  108.26     130     109     129  109.87     128  110.99     127  111.93     126
  112.79     125  113.47     124  115.04     123  116.01     122  117.08     121
  118.41     120  119.85     119  120.62     118  121.28     117  121.87     116
  122.51     115  123.09     114  123.59     113  124.27     112   140.2     111
  148.86     110  149.76     110   158.5     105     162   98.75     172   98.75
   174.7     102  188.12     100   193.8     102   210.7     100   210.8     100
   222.8     105  226.42  104.82  230.46     107  231.85     107  233.54     108
  234.56     109  237.71     109  240.89     109  244.62     110  246.44     111
   247.5     112   248.3     113  249.44     114  250.46     115  251.34     116
  252.29     117  253.11     118  254.05     119  256.16     120  258.31     121
  259.34     122  260.63     123   261.8     124  262.67     125   263.8     126
  264.86     127  266.31     128  267.36     129  268.41     130  270.11     131
  271.15     132  273.07     133  274.69     134  275.66     135   276.7     136
  278.41     137  279.48     138  280.48     139  281.57     140  282.64     141
   284.1     142  285.61     143  287.19     144  288.25     145  289.41     146
  290.21     147  291.92     148  293.66     149  294.98     150  296.68     151
  298.29     152  299.86     153  301.47     154  303.75     155  305.08     156
  306.74     157  308.84     158  310.18     159  311.93     160  313.45     161
  315.35     162  317.65     163  319.23     164  320.47     165  321.65     165

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  148.86     .04   222.8     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        148.86   222.8            97.03   97.03   97.03             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            109.00    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.26    Wt. n-Val.                            0.040      0.060   
  W.S. Elev (ft)            107.73    Reach Len. (ft)            97.03      97.03      97.03   
  Crit W.S. (ft)                      Flow Area (sq ft)                    442.76      19.07   
  E.G. Slope (ft/ft)      0.005740    Area (sq ft)                         442.76      19.07   
  Q Total (cfs)            4065.00    Flow (cfs)                          4013.51      51.49   
  Top Width (ft)             79.37    Top Width (ft)                        69.08      10.29   
  Vel Total (ft/s)            8.80    Avg. Vel. (ft/s)                       9.06       2.70   
  Max Chl Dpth (ft)           8.98    Hydr. Depth (ft)                       6.41       1.85   
  Conv. Total (cfs)        53652.9    Conv. (cfs)                         52973.4      679.5   
  Length Wtd. (ft)           97.03    Wetted Per. (ft)                      76.60      11.05   
  Min Ch El (ft)             98.75    Shear (lb/sq ft)                       2.07       0.62   
  Alpha                       1.05    Stream Power (lb/ft s)                18.78       1.67   
  Frctn Loss (ft)             0.86    Cum Volume (acre-ft)        1.96      21.62       0.91   
  C & E Loss (ft)             0.23    Cum SA (acres)              0.86       3.53       0.48   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2761    

INPUT
Description: 
Station Elevation Data    num=     198
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     211     .33     211    1.18     210    2.05     209    3.18     208
    4.65     207    5.68     206    6.39     205    6.87     204    7.52     203
    8.13     202    8.95     201    9.62     200   10.44     199   11.73     198
   12.63     197   13.79     196   14.93     195   16.17     194   17.16     193
   18.08     192   19.29     191    20.2     190   21.22     189   22.27     188
   23.19     187      24     186   24.63     185   24.92     184   25.39     183
   25.81     182   26.17     181   26.69     180   27.17     179   27.52     178
   27.84     177   28.14     176   28.52     175   28.87     174   29.25     173
   29.73     172   30.19     171   31.05     170   32.25     169   39.28     169
   47.19     169   51.62     169   56.08     169   57.45     169   60.07     168
   62.28     167   64.04     166   66.15     165   66.62     164   67.61     163
   68.71     162   70.17     161   71.01     160   71.72     159   72.49     158
   74.32     157   75.85     156   77.85     155   80.01     154   81.62     153



   83.28     152    84.5     151   86.09     150   86.98     149   87.84     148
   89.42     147   91.12     146   92.08     145   92.92     144    94.8     143
   97.09     142   98.89     141  101.32     140  103.88     139  105.26     138
  107.17     137  109.34     136  113.72     135  115.81     134  118.51     133
  120.23     132  120.96     131   121.8     130  129.16     129  129.86     128
  130.55     127  133.19     126  137.82     125  139.29     124  139.75     123
  140.27     122  140.79     121  141.18     120  141.59     119  141.92     118
   142.3     117  143.96     116  145.07     115  146.25     114  147.46     113
  148.43     112  149.06     111  149.57     110   150.2     109  151.52     108
   179.2     107  181.09  100.61   194.3    94.1     202    94.1  209.59   97.69
  219.82     105  223.65     107     224     108  224.36     109  225.06     110
  225.88     111  226.74     112  227.77     113  228.84     114  229.85     115
  230.96     116  232.08     117  233.11     118  234.74     119  235.75     120
  236.83     121  237.77     122  240.01     123  242.07     124  243.27     125
  244.61     126  246.19     127  247.59     128  248.84     129   250.1     130
  251.44     131  252.76     132  254.28     133   255.8     134  256.93     135
  257.97     136  258.94     137  260.81     138  262.56     139  263.47     140
  264.65     141  268.82     142  269.73     143  270.92     144  273.19     145
  274.53     146  275.64     147  277.33     148  279.08     149  279.51     150
  279.84     151  280.63     152  282.89     153  284.67     154  286.51     155
  288.68     156  290.45     157  292.54     158  294.39     159  295.45     160
  297.21     161  299.29     162  300.85     163  301.95     164  303.41     165
   305.1     166  308.02     167  309.43     168  310.33     169  311.61     170
  312.96     171  314.02     172  315.96     173  318.13     174  319.52     175
  321.63     176  323.91     177  325.47     178  327.71     179  329.25     180
  331.13     181  333.06     182  334.63     183  335.99     184  337.31     185
  338.04     186  338.96     187  339.28     187

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06   179.2     .04     224     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         179.2     224           101.72  101.72  101.72             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            107.91    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.51    Wt. n-Val.                            0.040              
  W.S. Elev (ft)            104.39    Reach Len. (ft)           101.72     101.72     101.72   
  Crit W.S. (ft)            104.39    Flow Area (sq ft)                    270.33              
  E.G. Slope (ft/ft)      0.015585    Area (sq ft)                         270.33              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             39.00    Top Width (ft)                        39.00              
  Vel Total (ft/s)           15.04    Avg. Vel. (ft/s)                      15.04              
  Max Chl Dpth (ft)          10.29    Hydr. Depth (ft)                       6.93              
  Conv. Total (cfs)        32561.7    Conv. (cfs)                         32561.7              
  Length Wtd. (ft)          101.72    Wetted Per. (ft)                      46.30              
  Min Ch El (ft)             94.10    Shear (lb/sq ft)                       5.68              
  Alpha                       1.00    Stream Power (lb/ft s)                85.42              
  Frctn Loss (ft)             1.12    Cum Volume (acre-ft)        1.96      20.82       0.89   
  C & E Loss (ft)             0.49    Cum SA (acres)              0.86       3.41       0.47   
                                                                                               



Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2659    

INPUT
Description: 
Station Elevation Data    num=     164
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     208     .34     208    1.32     207    2.33     206    3.87     205
    4.98     204    6.16     203    8.65     202   10.03     201   11.33     200
   12.81     199   14.02     198   15.78     197   17.97     196   20.24     195
   21.55     194    23.3     193   24.62     192   25.77     191    27.5     190
   28.83     189   30.07     188   31.19     187   32.15     186   32.42  185.68
      33     185   33.39     184   33.79     183   34.24     182   34.96     181
   35.35     180   36.28     179   36.99     178   37.68     177   38.06     176
   38.46     175   38.78     174   39.04     173   39.31     172   39.65     171
   39.83     170    40.9     169   42.24     168   43.51     167   44.28     166
   45.21     165   46.18     164   46.98     163   54.49     163   71.96     163
   74.71     162    76.5     161   77.68     160    78.9     159   80.15     158
   81.17     157   82.64     156   83.63     155   85.22     154   86.42     153
   87.33     152   88.45     151    89.4     150   90.87     149   92.62     148
   93.96     147   95.24     146    96.5     145   98.11     144   99.66     143
  100.12     142  100.77     141  101.95     140  103.06     139  104.75     138
  106.17     137  107.48     136  109.17     135  111.13     134  113.71     133
  115.46     132   117.1     131  118.24     130  119.11     129  120.01     128
  120.99     127   121.9     126  122.81     125  123.73     124  124.59     123
  125.81     122  127.33     121   128.2     120  128.84     119  129.71     118
  130.78     117  132.14     116  132.99     115  133.51     114  133.77     113
  133.94     112   134.1     111  134.26     110  134.45     109  136.31     108
  138.33     107  148.98     106  150.57     106  154.21     106  157.61     105
  170.93     100  184.93   95.59   192.8    91.2   204.4    91.2  212.74      95
  219.27     100   220.1     101   223.2     102  234.77     103  235.64     104
  236.65     105  238.19     106  239.35     107  241.02     108  242.85     109
  248.07     110  250.55     111  252.22     112  253.37     113  254.98     114
  256.57     115  258.51     116  260.17     117  261.57     118  263.24     119
  263.89     120  265.35     121  266.55     122  267.75     123   268.5     124
  269.38     125  270.47     126  271.99     127  273.22     128  274.19     129
   274.7     130  275.51     131  277.32     132  279.06     133  280.48     134
  284.12     135  289.83     136  297.13     137   303.8     138  306.63     139



  308.97     140  312.01     141  314.21     142  318.44     143  322.32     144
  325.14     145  327.49     146  331.69     147  332.42     147

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .07  154.21     .04   223.2     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        154.21   223.2           102.72  102.72  102.72             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            103.99    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.87    Wt. n-Val.                            0.040      0.060   
  W.S. Elev (ft)            102.12    Reach Len. (ft)           102.72     102.72     102.72   
  Crit W.S. (ft)                      Flow Area (sq ft)                    370.81       0.09   
  E.G. Slope (ft/ft)      0.008244    Area (sq ft)                         370.81       0.09   
  Q Total (cfs)            4065.00    Flow (cfs)                          4064.97       0.03   
  Top Width (ft)             59.37    Top Width (ft)                        57.93       1.44   
  Vel Total (ft/s)           10.96    Avg. Vel. (ft/s)                      10.96       0.35   
  Max Chl Dpth (ft)          10.92    Hydr. Depth (ft)                       6.40       0.06   
  Conv. Total (cfs)        44771.3    Conv. (cfs)                         44771.0        0.3   
  Length Wtd. (ft)          102.72    Wetted Per. (ft)                      63.28       1.45   
  Min Ch El (ft)             91.20    Shear (lb/sq ft)                       3.02       0.03   
  Alpha                       1.00    Stream Power (lb/ft s)                33.06       0.01   
  Frctn Loss (ft)             0.89    Cum Volume (acre-ft)        1.96      20.07       0.89   
  C & E Loss (ft)             0.09    Cum SA (acres)              0.86       3.29       0.47   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2556    

INPUT
Description: 
Station Elevation Data    num=     170
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     199      .7     199    2.18     198    3.71     197    5.37     196
     8.5     195   10.29     194   11.63     193    13.3     192   15.29     191
   17.19     190   18.62     189   18.71  188.96   20.87     188   23.22     187
   24.49     186   26.75     185   28.03     184      29     183   29.65     182
   30.24     181   30.72     180   31.35     179   31.96     178   32.68     177
   33.36     176   34.15     175   34.79     174   35.35     173    35.9     172
   36.32     171   36.88     170   37.62     169   38.23     168   38.68     167
   39.28     166   39.81     165   40.53     164   41.28     163   41.93     162
    42.5     161    42.9     160   43.33     159   43.87     158   53.36     158
   70.47     158   72.54     157   74.76     156   77.75     155    79.1     154
    79.8     153   80.72     152   81.57     151    82.5     150   83.71     149
   84.96     148   86.26     147   88.16     146   89.37     145   90.82     144



    92.4     143   93.77     142   94.88     141   95.88     140   97.44     139
   98.97     138  100.65     137  102.01     136  104.09     135  105.65     134
  106.95     133  108.29     132  109.81     131  111.51     130  112.89     129
  114.49     128  117.12     127  118.11     126  118.76     125  119.43     124
  121.51     123  122.89     122  123.57     121  124.06     120  128.91     119
  130.18     118  131.21     117  134.35     116  135.89     115  137.63     114
  138.83     113  141.03     112  143.74     111  145.13     110  148.46     109
  149.41     108  150.23     107  150.85     106  151.59     105  152.21     104
  152.44     103  152.65     102  152.86     101  153.19     100  153.33      99
  154.73      98  180.95      98  191.11      95  199.47    88.9   202.5    87.3
   207.1    87.3  213.68      90  213.84      95  215.89      96  217.96      97
   219.9      98  226.44      99  227.62     100  228.69     101  229.77     102
  230.87     103  232.05     104  233.83     105  241.37     106  243.39     107
   244.7     108  245.76     109  248.42     110  249.91     111  250.64     112
  251.11     113  251.27     114  251.89     115  253.38     116  256.66     117
   258.6     118  259.99     119  261.66     120  262.95     121  264.29     122
  265.39     123  266.65     124  268.76     125  271.29     126  274.18     127
  276.06     128  277.35     129  278.63     130   280.2     131  281.71     132
   283.6     133  284.91     134  285.73     135  287.31     136  289.42     137
  291.76     138  293.04     139  295.17     140  296.56     141  297.85     142
  300.38     143  302.53     144  304.42     145  306.27     146  307.93     147
   310.8     148  312.53     149  314.44     150  316.72     151  318.71     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  191.11     .04  213.84     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        191.11  213.84            93.31   93.31   93.31             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)            103.01    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.74    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)            100.28    Reach Len. (ft)            93.31      93.31      93.31   
  Crit W.S. (ft)            100.28    Flow Area (sq ft)         100.66     243.94      35.57   
  E.G. Slope (ft/ft)      0.009184    Area (sq ft)              100.66     243.94      35.57   
  Q Total (cfs)            4065.00    Flow (cfs)                443.21    3473.84     147.95   
  Top Width (ft)             74.82    Top Width (ft)             38.01      22.73      14.08   
  Vel Total (ft/s)           10.69    Avg. Vel. (ft/s)            4.40      14.24       4.16   
  Max Chl Dpth (ft)          12.98    Hydr. Depth (ft)            2.65      10.73       2.53   
  Conv. Total (cfs)        42417.5    Conv. (cfs)               4624.9    36248.8     1543.8   
  Length Wtd. (ft)           93.31    Wetted Per. (ft)           39.83      30.49      15.33   
  Min Ch El (ft)             87.30    Shear (lb/sq ft)            1.45       4.59       1.33   
  Alpha                       1.54    Stream Power (lb/ft s)      6.38      65.32       5.53   
  Frctn Loss (ft)             0.87    Cum Volume (acre-ft)        1.84      19.35       0.85   
  C & E Loss (ft)             0.14    Cum SA (acres)              0.82       3.20       0.45   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 



         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2463    

INPUT
Description: 
Station Elevation Data    num=     156
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     180     .55     180     1.4     180    2.65     179    3.47     178
    4.26     177    5.03     176    5.71     175    6.42     174    7.14     173
     7.9     172    8.53     171    9.01     170    9.48     169   10.14     168
   10.51     167   11.06     166    11.4     165   11.97     164   12.59     163
   13.02     162   13.34     161   13.81     160    14.3     159   15.28     158
    15.9     157   16.37     156   17.55     155   19.77     155   30.44     156
   41.06     156    43.5     155   45.24     154    46.6     153   48.42     152
   50.26     151   51.45     150   52.53     149    55.3     148   56.54     147
    57.2     146   57.95     145   59.11     144   60.15     143   61.03     142
   61.91     141   63.67     140   65.67     139    66.4     138   67.11     137
   68.34     136   70.87     135   72.42     134   73.46     133   74.86     132
   77.63     131   78.58     130   79.16     129   79.78     128   80.58     127
   81.81     126   83.15     125   84.83     124   86.13     123   87.15     122
   88.59     121   90.03     120   94.33     119   95.97     118    98.5     117
  101.36     116  102.13     115     103     114  103.83     113  104.41     112
  104.96     111  105.75     110     106     109   106.5     108     107     107
  107.49     106  108.86     105  109.92     104  110.57     103  110.93     102
  111.51     101  111.98     100  112.46      99  112.68      98  112.98      97
  115.02      96  126.61      95  134.12      95  170.96      95  175.43   93.06
   182.5      90  190.73    86.7     192   85.09  194.77    84.2     197    84.2
  197.17    84.2  205.79      90  207.77   91.61  211.97      95  218.11     100
  219.79     102  222.32     103  225.05     104  228.58     105   231.8     106
  232.88     107  233.72     108  234.92     109  238.86     110  239.79     111
  240.59     112  241.54     113  242.36     114  243.15     115  244.23     116
  245.41     117  246.17     118  246.98     119  247.72     120  248.85     121
  251.98     122  253.21     123  254.56     124  255.28     125  256.54     126
  258.39     127  260.14     128   261.2     129  262.39     130  263.74     131
  265.17     132  267.44     133  269.72     134  271.22     135  272.79     136
  273.99     137  275.44     138  277.05     139  279.65     140   281.2     141
  282.49     142  284.39     143  286.02     144  287.14     145  289.78     146
  291.47     147  293.01     148  294.66     149  296.05     150  298.78     151
  300.55     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  170.96     .04  211.97     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.



        170.96  211.97               99      99      99             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             98.95    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.27    Wt. n-Val.                 0.060      0.040      0.060   
  W.S. Elev (ft)             96.67    Reach Len. (ft)            99.00      99.00      99.00   
  Crit W.S. (ft)             96.67    Flow Area (sq ft)          88.20     301.86       1.72   
  E.G. Slope (ft/ft)      0.009547    Area (sq ft)               88.20     301.86       1.72   
  Q Total (cfs)            4065.00    Flow (cfs)                283.82    3778.07       3.11   
  Top Width (ft)            100.37    Top Width (ft)             57.31      41.01       2.05   
  Vel Total (ft/s)           10.38    Avg. Vel. (ft/s)            3.22      12.52       1.81   
  Max Chl Dpth (ft)          12.47    Hydr. Depth (ft)            1.54       7.36       0.84   
  Conv. Total (cfs)        41602.3    Conv. (cfs)               2904.7    38665.7       31.8   
  Length Wtd. (ft)           99.00    Wetted Per. (ft)           57.51      47.14       2.65   
  Min Ch El (ft)             84.20    Shear (lb/sq ft)            0.91       3.82       0.39   
  Alpha                       1.36    Stream Power (lb/ft s)      2.94      47.77       0.70   
  Frctn Loss (ft)             0.44    Cum Volume (acre-ft)        1.64      18.76       0.81   
  C & E Loss (ft)             0.42    Cum SA (acres)              0.71       3.13       0.43   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2364    

INPUT
Description: 
Station Elevation Data    num=     137
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     177    1.26     177    1.81     177    3.53     176    5.17     175
    6.56     174    7.66     173    8.98     172   11.59     171   13.19     170
   14.67     169   16.24     168   17.06     167   17.75     166    18.5     165
   19.34     164   20.21     163   21.04     162   22.02     161   22.97     160
   23.64     159   24.57     158   25.49     157   25.77     156   26.44     155
   26.87     154   27.39     153   27.87     152   28.29     151   28.92     150
   33.22     150   57.39     150   59.13     149    60.6     148   61.86     147



   63.16     146   63.89     145   65.24     144   67.41     143   69.04     142
   70.18     141   71.18     140   72.48     139   73.52     138   74.63     137
   75.91     136   76.94     135   78.39     134   79.66     133   83.58     132
    84.9     131   85.89     130   86.85     129   88.31     128   90.36     127
   93.45     126   94.52     125   95.37     124   96.23     123    97.1     122
   98.89     121  100.63     120  101.42     119  102.25     118  103.17     117
   104.6     116  108.16     115  111.62     114  112.63     113  113.56     112
  114.56     111  115.61     110  116.95     109  117.94     108  119.09     107
  121.45     106  122.98     105   123.7     104  124.09     103  124.68     102
  125.81     101  127.17     100  128.68      99  129.95      98  131.22      98
  133.26      98  134.64      97  135.93      96  137.35      95  138.82      94
  140.07      93  141.46      91  163.86    91.6  173.13      91  178.17      90
  187.88   85.27  195.91    80.9  200.21    80.9  205.14      85  214.71      90
  231.58      94  237.57      95  247.66      96  250.86      97  254.12      98
  257.67      99  260.38    99.6  262.23     100  264.16     101  265.39     102
  266.12     103  267.69     104   268.3     105  268.58     106  268.99     107
  269.69     108  270.44     109  271.16     110  272.27     111  273.28     112
  274.22     113  275.37     114  276.55     115  278.05     116  279.87     117
  281.78     118  283.45     119  285.22     120  286.94     121   288.4     122
  290.72     123   292.8     124  294.61     125  296.27     126  298.68     127
  300.86     128  301.26     128

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  178.17     .04  214.71     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        178.17  214.71           101.65  101.65  101.65             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             96.68    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.89    Wt. n-Val.                 0.050      0.040      0.060   
  W.S. Elev (ft)             95.79    Reach Len. (ft)            54.46      54.46      54.46   
  Crit W.S. (ft)             93.04    Flow Area (sq ft)         179.32     387.86      74.81   
  E.G. Slope (ft/ft)      0.002526    Area (sq ft)              179.32     387.86      74.81   
  Q Total (cfs)            4065.00    Flow (cfs)                683.21    3215.76     166.04   
  Top Width (ft)            109.31    Top Width (ft)             41.94      36.54      30.83   
  Vel Total (ft/s)            6.33    Avg. Vel. (ft/s)            3.81       8.29       2.22   
  Max Chl Dpth (ft)          14.89    Hydr. Depth (ft)            4.28      10.61       2.43   
  Conv. Total (cfs)        80873.6    Conv. (cfs)              13592.4    63977.9     3303.3   
  Length Wtd. (ft)           54.46    Wetted Per. (ft)           44.02      41.45      31.42   
  Min Ch El (ft)             80.90    Shear (lb/sq ft)            0.64       1.48       0.38   
  Alpha                       1.42    Stream Power (lb/ft s)      2.45      12.24       0.83   
  Frctn Loss (ft)             0.34    Cum Volume (acre-ft)        1.33      17.98       0.72   
  C & E Loss (ft)             0.11    Cum SA (acres)              0.60       3.04       0.39   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.



BRIDGE                 

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2297    

INPUT
Description: Bridge 6-V
Distance from Upstream XS =   54.46
Deck/Roadway Width        =   25.52
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  171.13      91       0   181.5      94       0   181.5      94      92
   218.5      92      90   218.5      92       0  231.58      91       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=     149
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     177    1.26     177    1.81     177    3.53     176    5.17     175
    6.56     174    7.66     173    8.98     172   11.59     171   13.19     170
   14.67     169   16.24     168   17.06     167   17.75     166    18.5     165
   19.34     164   20.21     163   21.04     162   22.02     161   22.97     160
   23.64     159   24.57     158   25.49     157   25.77     156   26.44     155
   26.87     154   27.39     153   27.87     152   28.29     151   28.92     150
   33.22     150   57.39     150   59.13     149    60.6     148   61.86     147
   63.16     146   63.89     145   65.24     144   67.41     143   69.04     142
   70.18     141   71.18     140   72.48     139   73.52     138   74.63     137
   75.91     136   76.94     135   78.39     134   79.66     133   83.58     132
    84.9     131   85.89     130   86.85     129   88.31     128   90.36     127
   93.45     126   94.52     125   95.37     124   96.23     123    97.1     122
   98.89     121  100.63     120  101.42     119  102.25     118  103.17     117
   104.6     116  108.16     115  111.62     114  112.63     113  113.56     112
  114.56     111  115.61     110  116.95     109  117.94     108  119.09     107
  121.45     106  122.98     105   123.7     104  124.09     103  124.68     102
  125.81     101  127.17     100  128.68      99  129.95      98  131.22      98
  133.26      98  134.64      97  135.93      96  137.35      95  138.82      94
  140.07      93  141.66      92  144.43      91  148.64      90  159.91      90
  173.13      91   187.5      91  189.33      90  191.02      89  191.94      88
  192.74      87  193.77      86     194    80.3  203.52    80.3  204.46    80.3
  206.78    80.3  208.87      88  210.52      89  211.82      90  213.24      91
  214.73      92  217.07      93  231.58      94  237.57      95  247.66      96
  250.86      97  254.12      98  257.67      99  260.38    99.6  262.23     100
  264.16     101  265.39     102  266.12     103  267.69     104   268.3     105
  268.58     106  268.99     107  269.69     108  270.44     109  271.16     110
  272.27     111  273.28     112  274.22     113  275.37     114  276.55     115
  278.05     116  279.87     117  281.78     118  283.45     119  285.22     120
  286.94     121   288.4     122  290.72     123   292.8     124  294.61     125
  296.27     126  298.68     127  300.86     128  301.26     128

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   187.5     .04  217.07     .06



Bank Sta: Left   Right    Coeff Contr.   Expan.
         187.5  217.07             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  178.02      91       0   186.5   92.73       0   186.5   92.73   90.73
   223.5   90.73   88.73   223.5   90.73       0     240      91       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=     189
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     183     .08     183     2.5     182    4.58     181    7.23     180
    9.69     179    11.9     178   14.75     177   17.18     176   19.71     175
   20.91     174   23.09     173   25.74     172   28.46     171   30.32     170
   32.14     169   33.87     168   35.79     167   39.11     166   41.43     165
   42.59     164   44.51     163   46.82     162   48.52     161   50.95     160
   51.74  159.66   53.24     159   54.54     158   56.12     157   56.93     156
    57.8     155   58.75     154   59.75     153   60.66     152   61.42     151
   62.13     150   62.89     149   63.73     148   65.02     147   65.83     146
   66.87     145   71.76     145    95.6     145   97.05     144   99.39     143
  101.24     142  103.25     141  104.62     140  105.34     139  106.13     138
  107.67     137  109.51     136  110.58     135  111.97     134  113.67     133
  115.54     132  116.49     131  117.49     130   119.5     129  121.45     128
  122.46     127  124.53     126  125.77     125  127.79     124  129.14     123
  130.22     122  131.37     121  132.22     120  133.09     119  134.33     118
  136.79     117   138.3     116  139.74     115  141.11     114  142.76     113
  144.13     112  144.89     111  145.61     110  146.37     109  147.29     108
  148.18     107  148.94     106  149.89     105  152.03     104  152.66     103
  153.33     102  153.99     101  154.67     100  155.38      99   156.2      98
  157.62      97  158.88      96   160.2      95  163.56      94  165.53      93
  166.27      92  169.15      91  178.02      91  182.76      91  187.26      91
  190.05      90  190.51      89  191.12      88  192.19      87  193.35      86
   194.5      85  195.54      80  196.91      80  201.74      80  213.12      80
  213.97    83.6  214.83      85  215.56      86  216.81      87  218.39    87.7
  219.06      88  220.12      89   221.9      90  224.16      90  238.88      90
  241.24      91  255.58      91  274.37      91  275.82      92  277.28      93
   278.6      94  280.12      95  281.92      96  285.82      96  287.82      95
  289.87      94  292.01      93  294.05      92  296.05      91  298.83      90
  302.23      90  304.43      91  306.57      92  308.53      93  310.28      94
  311.05      95   313.7      96  314.89      97  316.51      98  317.61      99
  318.74     100  319.64     101  320.21     102  320.94     103  321.66     104
  322.37     105  323.84     106  326.84     107  329.43     108  331.66     108
  333.97     108  336.45     109  341.23     110  342.85     111  343.78     112
  344.28     113   344.7     114  345.63     115  346.16     116  346.92     117
  347.61     118  348.49     119  349.98     120  351.33     121  351.74  121.28
  352.79     122  353.79     123  355.56     124  357.38     125  358.94     126
  360.61     127  363.53     128  365.34     129  366.59     130  368.47     131
  369.89     132  371.21     133  372.44     134     375     135  376.84     136
  378.22     137  380.07     138  382.45     139  383.63     139

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val



       0     .05  187.26     .04  224.16     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
        187.26  224.16             .1       .3

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT  Profile #100-yr bulked  
                                                                                             
  E.G. US. (ft)                 96.68    Element                 Inside BR US  Inside BR DS  
  W.S. US. (ft)                 95.79    E.G. Elev (ft)                96.23         94.61   
  Q Total (cfs)               4065.00    W.S. Elev (ft)                94.23         93.08   
  Q Bridge (cfs)              2273.00    Crit W.S. (ft)                94.23         93.08   
  Q Weir (cfs)                           Max Chl Dpth (ft)             13.93         13.08   
  Weir Sta Lft (ft)                      Vel Total (ft/s)              11.13          9.19   
  Weir Sta Rgt (ft)                      Flow Area (sq ft)            365.09        442.47   
  Weir Submerg                           Froude # Chl                   0.54          0.48   
  Weir Max Depth (ft)                    Specif Force (cu ft)        3096.91       3112.92   
  Min El Weir Flow (ft)         90.01    Hydr Depth (ft)                3.86          3.43   
  Min El Prs (ft)               92.00    W.P. Total (ft)              172.93        207.51   
  Delta EG (ft)                  3.48    Conv. Total (cfs)           22316.8       24469.0   
  Delta WS (ft)                  5.33    Top Width (ft)                94.47        128.81   
  BR Open Area (sq ft)         177.69    Frctn Loss (ft)                0.77          0.42   
  BR Open Vel (ft/s)            12.79    C & E Loss (ft)                0.14          0.12   
  BR Sluice Coef                         Shear Total (lb/sq ft)         4.37          3.67   
  BR Sel Method           Energy only    Power Total (lb/ft s)         48.69         33.75   
                                                                                             

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 



indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Note:    Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was 
used.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2262    

INPUT
Description: 
Station Elevation Data    num=     160
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     183     .08     183     2.5     182    4.58     181    7.23     180
    9.69     179    11.9     178   14.75     177   17.18     176   19.71     175
   20.91     174   23.09     173   25.74     172   28.46     171   30.32     170
   32.14     169   33.87     168   35.79     167   39.11     166   41.43     165
   42.59     164   44.51     163   46.82     162   48.52     161   50.95     160
   51.74  159.66   53.24     159   54.54     158   56.12     157   56.93     156
    57.8     155   58.75     154   59.75     153   60.66     152   61.42     151
   62.13     150   62.89     149   63.73     148   65.02     147   65.83     146
   66.87     145   71.76     145    95.6     145   97.05     144   99.39     143
  101.24     142  103.25     141  104.62     140  105.34     139  106.13     138
  107.67     137  109.51     136  110.58     135  111.97     134  113.67     133
  115.54     132  116.49     131  117.49     130   119.5     129  121.45     128
  122.46     127  124.53     126  125.77     125  127.79     124  129.14     123
  130.22     122  131.37     121  132.22     120  133.09     119  134.33     118
  136.79     117   138.3     116  139.74     115  141.11     114  142.76     113
  144.13     112  144.89     111  145.61     110  146.37     109  147.29     108
  148.18     107  148.94     106  149.89     105  152.03     104  152.66     103
  153.33     102  153.99     101  154.67     100  155.38      99   156.2      98
  157.62      97  158.88      96   160.2      95  163.56      94  165.53      93
  166.27      92  169.64      91  181.84      91  184.68      90  193.52   84.23
   205.3    80.3   212.7    80.3  218.08   84.84  238.53      90  279.69      95
  296.34    90.1  302.14    90.5  305.54    90.5  306.57      92  308.53      93
  310.28      94  311.05      95   313.7      96  314.89      97  316.51      98



  317.61      99  318.74     100  319.64     101  320.21     102  320.94     103
  321.66     104  322.37     105  323.84     106  326.84     107  329.43     108
  331.66     108  333.97     108  336.45     109  341.23     110  342.85     111
  343.78     112  344.28     113   344.7     114  345.63     115  346.16     116
  346.92     117  347.61     118  348.49     119  349.98     120  351.33     121
  351.74  121.28  352.79     122  353.79     123  355.56     124  357.38     125
  358.94     126  360.61     127  363.53     128  365.34     129  366.59     130
  368.47     131  369.89     132  371.21     133  372.44     134     375     135
  376.84     136  378.22     137  380.07     138  382.45     139  383.63     139

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  181.84     .04  238.53     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        181.84  238.53            98.89   98.89   98.89             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             93.19    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.73    Wt. n-Val.                            0.040      0.060   
  W.S. Elev (ft)             90.46    Reach Len. (ft)            98.89      98.89      98.89   
  Crit W.S. (ft)             90.46    Flow Area (sq ft)                    306.34       2.06   
  E.G. Slope (ft/ft)      0.014465    Area (sq ft)                         306.34       2.06   
  Q Total (cfs)            4065.00    Flow (cfs)                          4062.90       2.10   
  Top Width (ft)             65.46    Top Width (ft)                        55.16      10.29   
  Vel Total (ft/s)           13.18    Avg. Vel. (ft/s)                      13.26       1.02   
  Max Chl Dpth (ft)          10.16    Hydr. Depth (ft)                       5.55       0.20   
  Conv. Total (cfs)        33798.2    Conv. (cfs)                         33780.8       17.4   
  Length Wtd. (ft)           98.89    Wetted Per. (ft)                      59.90      10.39   
  Min Ch El (ft)             80.30    Shear (lb/sq ft)                       4.62       0.18   
  Alpha                       1.01    Stream Power (lb/ft s)                61.26       0.18   
  Frctn Loss (ft)             1.44    Cum Volume (acre-ft)        1.07      17.32       0.59   
  C & E Loss (ft)             0.03    Cum SA (acres)              0.52       2.96       0.32   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2163    



INPUT
Description: 
Station Elevation Data    num=     158
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     176      .9     176    3.07     175    5.22     174    7.22     173
    9.32     172   11.75     171   14.44     170   17.08     169   19.23     168
   22.18     167   24.71     166   27.68     165   30.79     164   33.52     163
   36.46     162   39.65     161    42.5     160   45.78     159   49.46     158
   51.53     157   53.98     156   57.66     155   62.33     154   65.07     153
   67.11     152    68.7     151   70.36     150   71.75     149   72.06     148
   72.91     147   73.67     146   74.59     145    75.4     144   76.14     143
   77.06     142   77.53     141    78.7     140    86.2     140   92.66     140
  116.63     140   118.9     139  123.77     138  124.97     137  125.99     136
  126.96     135  127.92     134  128.91     133  130.82     132  133.39     131
  136.12     130  139.25     129  141.33     128  144.29     127  146.09     126
  148.29     125  150.56     124  152.82     123  155.18     122  157.18     121
  159.11     120  160.89     119  162.47     118  163.69     117  165.06     116
  166.19     115  167.53     114  169.35     113  171.41     112  177.82     104
  190.25  103.31  195.83     103  198.14     102   199.5     101  200.34     100
  200.77      99  201.32      98  202.66      97  203.13      96  203.95      95
  206.06      94  208.65      93  209.06      92  209.48      91  211.11      90
  211.54      89  211.96      88  212.41      87   213.9      85  219.76   80.28
     231    76.2   237.5    76.2  245.98      80  256.73      85  260.07      86
   269.1    87.1   289.7    87.6   310.2    87.8   336.1      88   349.3      89
   354.3      89   361.2    89.5  364.27      90  365.12      91  366.06      92
  366.88      93  367.71      94  368.57      95  369.22      96  370.17      97
  370.98      98  371.96      99  372.95     100  373.99     101  374.99     102
  375.97     103  377.04     104  378.33     105  379.61     106  380.71     107
  381.49     108  382.35     109  383.48     110   386.2  110.21  396.26     111
  397.34     112  398.36     113  399.37     114  400.21     115  401.43     116
  402.29     117  402.82     118  403.65     119  405.09     120  405.89     121
   406.3     122  406.91     123  407.91     124  409.01     125     410     126
   411.1     127  412.78     128   414.4     129  416.25     130  418.03     131
  419.47     132   421.3     133  422.64     134  423.92     135  425.66     136
  427.13     137  428.37     138  429.96     139  431.84     140  432.73     141
  433.89     142  435.07     143  435.65     143

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .08  212.41     .04  260.07     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        212.41  260.07           105.31  105.31  105.31             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
  357.57  286.92     130

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             89.32    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.07    Wt. n-Val.                            0.040      0.060   
  W.S. Elev (ft)             86.25    Reach Len. (ft)           105.31     105.31     105.31   
  Crit W.S. (ft)             86.25    Flow Area (sq ft)                    289.22       0.27   
  E.G. Slope (ft/ft)      0.014593    Area (sq ft)                         289.22       0.27   



  Q Total (cfs)            4065.00    Flow (cfs)                          4064.80       0.20   
  Top Width (ft)             49.19    Top Width (ft)                        47.10       2.09   
  Vel Total (ft/s)           14.04    Avg. Vel. (ft/s)                      14.05       0.75   
  Max Chl Dpth (ft)          10.05    Hydr. Depth (ft)                       6.14       0.13   
  Conv. Total (cfs)        33650.7    Conv. (cfs)                         33649.0        1.7   
  Length Wtd. (ft)          105.31    Wetted Per. (ft)                      52.18       2.10   
  Min Ch El (ft)             76.20    Shear (lb/sq ft)                       5.05       0.11   
  Alpha                       1.00    Stream Power (lb/ft s)                70.97       0.09   
  Frctn Loss (ft)             1.53    Cum Volume (acre-ft)        1.07      16.65       0.59   
  C & E Loss (ft)             0.03    Cum SA (acres)              0.52       2.84       0.31   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 2058    

INPUT
Description: Bridge 5P
Station Elevation Data    num=     128
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     156    1.62     156     9.2     155   14.43     154   17.69     153
   20.98     152   27.22     151   31.03     150   37.08     149   42.16     148
   43.41     147   44.57     146    45.8     145    47.2     144   48.52     143
   49.79     142   51.03     141   52.22     140   53.31     139   54.11     138
   54.93     137   56.04     136   56.88     135   58.38     134   98.45     134
   99.57     134  100.71     133  101.95     132   102.7     131  104.03     130
  105.82     129  108.38     128  110.06     127  111.06  126.28  111.44     126
  112.51     125  113.65     124  114.45     123  115.66     122  118.59     121
  120.14     120  121.31     119  123.02     118  125.12     117   129.1     116
  129.22     115  130.12     116  130.16     116  130.25     115  145.06   108.7
  146.36   108.9  187.06   108.9  187.06     100  217.87    87.5  219.51      87
  220.84      86  225.79      85  227.75   84.13  236.59      80  250.43   74.37
   253.1      73  261.06      73  275.84      80  282.72      85  282.93      85
  284.22      86  293.96      86  314.06    86.2  376.46    86.5  383.06    86.5
  396.36    86.7   398.5      90  400.42      91  403.18      92  408.17      93
  411.06   93.94  411.24      94  414.07      95  416.55      96  418.73      97
  421.07      98  423.15      99   426.3     100  428.89     101  435.61     104
  438.29     105  440.49     106  446.58     109  451.59     110  456.37     111
  457.97     112  459.34     113  460.93     114  461.84     115  462.77     116
  463.55     117  464.61     118  465.73     119  467.11     120  467.88     121
  468.35     122  469.11     123  470.16     124  471.29     125  472.86     126



  473.59     127  473.76     128  473.92     129  474.08     130  474.22     131
  474.36     132  474.51     133  474.65     134  474.78     135  474.97     136
   475.1     137  475.39     138  475.64     139  475.89     140  476.17     141
  476.45     142  477.07     143  477.47     144  477.92     145  478.48     146
  479.38     147  481.01     148  485.24     148

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .06  220.84     .04  284.22     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        220.84  284.22            96.41   96.41   96.41             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
  150.67  178.26     130
Cross Section Lid
    num=       4
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   222.5      87       0   222.5      87      85   297.5    86.5    84.5
   297.5    86.5       0

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             85.91    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.96    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             82.95    Reach Len. (ft)            96.41      96.41      96.41   
  Crit W.S. (ft)             82.95    Flow Area (sq ft)                    294.37              
  E.G. Slope (ft/ft)      0.014490    Area (sq ft)                         294.37              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             49.62    Top Width (ft)                        49.62              
  Vel Total (ft/s)           13.81    Avg. Vel. (ft/s)                      13.81              
  Max Chl Dpth (ft)           9.95    Hydr. Depth (ft)                       5.93              
  Conv. Total (cfs)        33769.4    Conv. (cfs)                         33769.4              
  Length Wtd. (ft)           96.41    Wetted Per. (ft)                      54.24              
  Min Ch El (ft)             73.00    Shear (lb/sq ft)                       4.91              
  Alpha                       1.00    Stream Power (lb/ft s)                67.79              
  Frctn Loss (ft)             1.36    Cum Volume (acre-ft)        1.07      15.94       0.59   
  C & E Loss (ft)             0.29    Cum SA (acres)              0.52       2.72       0.30   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          



RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1962    

INPUT
Description: 
Station Elevation Data    num=     100
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     134    4.84     134   17.43     133   23.69     132   26.19     131
   28.97     130   32.83     129   35.41     128    37.6     127   40.04     126
   41.98     125   44.65     124   80.63     123    82.5     122   83.68     121
   85.44     120   87.85     119   89.79     118   91.43     117   93.22     116
    95.3     115   97.26     114   98.87     113  100.44     112  101.66     111
  103.33     110  108.84     109  123.54   109.6  203.54   109.6  233.84      87
  239.04      87  255.31      80   309.3   73.05   322.2    71.1   331.2    71.1
   337.6   74.75  347.72      80  348.83      82  369.41      83  374.44    85.7
  388.94    85.8  447.08    85.8  448.04      96  450.57      97  452.61      98
   454.4      99  456.34     100  458.63     101  461.23     102   466.1     103
  471.31     104  472.61     105  473.59     106  474.68     107  475.81     108
  476.74  108.82  476.94     109  478.25     110  479.46     111  480.68     112
  481.98     113  483.19     114  483.97     115  484.28     116  484.79     117
  485.29     118  485.64     119  486.09     120  486.68     121   487.3     122
  487.87     123  488.88     124  489.67     125  490.35     126  491.48     127
  492.83     128   493.7     129  494.71     130  495.76     131  496.74     132
  497.69     133  498.55     134  499.41     135  500.22     136  501.05     137
  502.01     138  502.82     139  503.67     140  504.61     141  505.69     142
  506.69     143  507.81     144  508.46     145  509.95     146  511.14     147
  512.51     148  517.21     149   518.4     150  519.79     151  520.23     151

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  255.31     .04  348.83     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        255.31  348.83           101.45  101.45  101.45             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
     144     182     130     374     447     110

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             81.05    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.99    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             79.06    Reach Len. (ft)           101.45     101.45     101.45   
  Crit W.S. (ft)             78.92    Flow Area (sq ft)                    359.22              
  E.G. Slope (ft/ft)      0.013762    Area (sq ft)                         359.22              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             83.30    Top Width (ft)                        83.30              
  Vel Total (ft/s)           11.32    Avg. Vel. (ft/s)                      11.32              
  Max Chl Dpth (ft)           7.96    Hydr. Depth (ft)                       4.31              
  Conv. Total (cfs)        34651.3    Conv. (cfs)                         34651.3              
  Length Wtd. (ft)          101.45    Wetted Per. (ft)                      85.85              
  Min Ch El (ft)             71.10    Shear (lb/sq ft)                       3.60              



  Alpha                       1.00    Stream Power (lb/ft s)                40.68              
  Frctn Loss (ft)             0.31    Cum Volume (acre-ft)        1.07      15.22       0.59   
  C & E Loss (ft)             0.44    Cum SA (acres)              0.52       2.58       0.30   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1861    

INPUT
Description: 
Station Elevation Data    num=      92
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     134    1.37     134    5.24     133    14.5     132   23.89     131
   28.83     130   32.27     129   34.08     128      36     127   37.71     126
   39.59     125   41.11     124   42.45     123   44.58     122      54     122
   61.56     122   78.39     121   80.26     120    82.9     119   84.33     118
   85.77     117    87.7     116   89.34     115   91.13     114    92.6     113
   94.39     112   96.25     111   98.14     110  100.91     109  122.13   108.5
  151.83   108.5  160.93     108  160.93    89.6  242.24    89.6  260.93      89
  294.21    77.9  334.97   71.19  347.12   69.27   358.4    67.5   370.1    67.5
  377.88      70  387.93      75  390.03      76  397.43    75.9  418.73    78.2
  462.13    82.2  466.13    82.2  467.38      81  467.79      82  468.31      83
  469.08      84  469.76      85  470.85      86  471.77      87  472.77      88
  473.68      89  474.04      90  474.64      91  475.19      92  475.89      93
  476.28      94  476.64      95  477.11      96  477.52      97  477.94      98
  478.31      99   478.8     100  479.11     101  479.49     102  479.94     103
  480.41     104  480.67     105  481.04     106  484.96     107  486.02     108
  487.55     109  488.65     110  490.34     111  492.76     111  493.78     111
  495.76     112  496.88     113  497.82     114  499.98     115   502.6     116
  503.76     117  505.17     118  506.45     119  507.63     120  510.08     121
  512.28     122  513.13     122

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  334.97     .04  390.03     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        334.97  390.03            99.45   99.45   99.45             .3       .5
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
     160     234     110     291     315      85

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             80.30    Element                   Left OB    Channel   Right OB  



  Vel Head (ft)               0.51    Wt. n-Val.                 0.045      0.040      0.060   
  W.S. Elev (ft)             79.78    Reach Len. (ft)            44.72      44.72      44.72   
  Crit W.S. (ft)             75.10    Flow Area (sq ft)         139.77     556.39     100.19   
  E.G. Slope (ft/ft)      0.001304    Area (sq ft)              139.77     556.39     100.19   
  Q Total (cfs)            4065.00    Flow (cfs)                511.86    3402.79     150.35   
  Top Width (ft)            123.35    Top Width (ft)             22.41      55.06      45.88   
  Vel Total (ft/s)            5.10    Avg. Vel. (ft/s)            3.66       6.12       1.50   
  Max Chl Dpth (ft)          12.28    Hydr. Depth (ft)            6.24      10.11       2.18   
  Conv. Total (cfs)       112588.1    Conv. (cfs)              14176.9    94246.9     4164.2   
  Length Wtd. (ft)           44.72    Wetted Per. (ft)           28.93      57.14      46.08   
  Min Ch El (ft)             67.50    Shear (lb/sq ft)            0.39       0.79       0.18   
  Alpha                       1.27    Stream Power (lb/ft s)      1.44       4.85       0.27   
  Frctn Loss (ft)             0.16    Cum Volume (acre-ft)        0.91      14.15       0.47   
  C & E Loss (ft)             0.47    Cum SA (acres)              0.49       2.42       0.25   
                                                                                               

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.

BRIDGE                 

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1803    

INPUT
Description: Bridge 4-V
Distance from Upstream XS =   44.72
Deck/Roadway Width        =   24.74
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     265    68.8       0  317.71    75.5       0   351.6      75       0
   351.6      75      73   385.6    76.5    74.5   385.6    76.5       0
  419.04   78.34       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      94
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     134    1.37     134    5.24     133    14.5     132   23.89     131
   28.83     130   32.27     129   34.08     128      36     127   37.71     126
   39.59     125   41.11     124   42.45     123   44.58     122      54     122
   61.56     122   78.39     121   80.26     120    82.9     119   84.33     118
   85.77     117    87.7     116   89.34     115   91.13     114    92.6     113
   94.39     112   96.25     111   98.14     110  100.91     109  122.13   108.5
  151.83   108.5  160.93     108  160.93    89.6  242.24    89.6  260.93      89
  294.21    77.9   344.4      73  357.63      70  358.83      70  361.26      65
  368.63      65  376.57      65  379.05      70  381.03      71  390.03      76
  397.43    75.9  418.73    78.2  462.13    82.2  466.13    82.2  467.38      81



  467.79      82  468.31      83  469.08      84  469.76      85  470.85      86
  471.77      87  472.77      88  473.68      89  474.04      90  474.64      91
  475.19      92  475.89      93  476.28      94  476.64      95  477.11      96
  477.52      97  477.94      98  478.31      99   478.8     100  479.11     101
  479.49     102  479.94     103  480.41     104  480.67     105  481.04     106
  484.96     107  486.02     108  487.55     109  488.65     110  490.34     111
  492.76     111  493.78     111  495.76     112  496.88     113  497.82     114
  499.98     115   502.6     116  503.76     117  505.17     118  506.45     119
  507.63     120  510.08     121  512.28     122  513.13     122

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045   344.4     .04  390.03     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.
         344.4  390.03             .3       .5
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
     160     234     110     291     315      85

Downstream  Deck/Roadway Coordinates
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   273.3      70       0   376.3      75       0   376.3      75      73
   410.3    76.5    74.5   410.3    76.5       0   471.5      78       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      94
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     128     .65     128    4.16     127    7.52     126   10.86     125
   13.34     124   15.05     123   16.25     122    17.4     121   18.89     120
   20.37     119   56.32     118   58.67     117   60.63     116   62.48     115
    64.3     114   66.13     113   68.02     112   70.57     111   74.13     110
   78.41     109   81.95   110.5   81.95   108.9   126.2   107.8   126.2    89.6
  258.85    89.6  280.85      74  316.05      74  331.55    72.6  353.29      73
  372.95      72  378.95      72  384.08      67  384.65    63.9  390.95    63.9
  400.39    63.9  401.73      67  402.63      68   403.3      69  403.72      70
  404.21      71  404.88      72  405.43      73  406.42      74  416.47   74.99
  416.53      75  421.84      76  424.22      77  425.76      78  427.13      79
  432.74      79  437.52      79  441.67      79  451.79      79  452.36      80
  452.84      81  453.67      82  454.23      83  456.22      84  457.52      85
  458.44      86  459.33      87   460.8      88     462      89  463.41      90
  464.35      91  465.32      92  466.41      93  467.52      94  468.86      95
  469.76      96  470.65      97  473.21      98  474.84      99  475.96     100
   477.4     101  478.12     102  478.66     103  479.59     104  481.18     105
  482.69     106  483.61     107  484.77     108  485.73     109  486.88     110
  487.74     111  488.66     112  489.25     113  490.37     114   491.9     115
  493.46     116  494.54     117  495.61     118  496.12     118

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  378.95     .04  406.42     .06

Bank Sta: Left   Right    Coeff Contr.   Expan.



        378.95  406.42             .3       .5
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
     123     233     110     280     298      85

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT  Profile #100-yr bulked  
                                                                                             
  E.G. US. (ft)                 80.30    Element                 Inside BR US  Inside BR DS  
  W.S. US. (ft)                 79.78    E.G. Elev (ft)                79.66         77.72   
  Q Total (cfs)               4065.00    W.S. Elev (ft)                77.58         76.13   
  Q Bridge (cfs)              2543.08    Crit W.S. (ft)                77.58         76.13   
  Q Weir (cfs)                           Max Chl Dpth (ft)             12.58         12.23   
  Weir Sta Lft (ft)                      Vel Total (ft/s)              11.37          9.98   
  Weir Sta Rgt (ft)                      Flow Area (sq ft)            357.45        407.48   
  Weir Submerg                           Froude # Chl                   0.58          0.51   
  Weir Max Depth (ft)                    Specif Force (cu ft)        3126.27       2922.01   
  Min El Weir Flow (ft)         75.01    Hydr Depth (ft)                3.96          3.85   
  Min El Prs (ft)               74.50    W.P. Total (ft)              169.91        189.85   
  Delta EG (ft)                  4.58    Conv. Total (cfs)           22183.1       25258.5   
  Delta WS (ft)                  6.26    Top Width (ft)                90.21        105.95   
  BR Open Area (sq ft)         200.84    Frctn Loss (ft)                0.73          0.51   
  BR Open Vel (ft/s)            12.66    C & E Loss (ft)                0.24          0.18   
  BR Sluice Coef                         Shear Total (lb/sq ft)         4.41          3.47   
  BR Sel Method           Energy only    Power Total (lb/ft s)         50.16         34.62   
                                                                                             

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 



indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Note:    Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was 
used.
Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1762    

INPUT
Description: 
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     128     .65     128    4.16     127    7.52     126   10.86     125
   13.34     124   15.05     123   16.25     122    17.4     121   18.89     120
   20.37     119   56.32     118   58.67     117   60.63     116   62.48     115
    64.3     114   66.13     113   68.02     112   70.57     111   74.13     110
   78.41     109   81.95   110.5   81.95   108.9   126.2   107.8   126.2    89.6
  258.85    89.6  280.85      74  316.05      74  331.55    72.6  334.97   71.19
  352.03      70  379.59      70  383.34   65.33   384.4    63.2   394.8    63.2
  397.29      65  405.77      70  413.91      75  421.84      76  424.22      77
  425.76      78  427.13      79  432.74      79  437.52      79  441.67      79
  451.79      79  452.36      80  452.84      81  453.67      82  454.23      83
  456.22      84  457.52      85  458.44      86  459.33      87   460.8      88
     462      89  463.41      90  464.35      91  465.32      92  466.41      93
  467.52      94  468.86      95  469.76      96  470.65      97  473.21      98
  474.84      99  475.96     100   477.4     101  478.12     102  478.66     103
  479.59     104  481.18     105  482.69     106  483.61     107  484.77     108
  485.73     109  486.88     110  487.74     111  488.66     112  489.25     113
  490.37     114   491.9     115  493.46     116  494.54     117  495.61     118
  496.12     118

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  379.59     .04  421.84     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        379.59  421.84            94.37   94.37   94.37             .3       .5
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
     123     233     110     280     298      85

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             75.71    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.19    Wt. n-Val.                 0.045      0.040              
  W.S. Elev (ft)             73.53    Reach Len. (ft)            94.37      94.37      94.37   
  Crit W.S. (ft)             73.53    Flow Area (sq ft)         157.55     223.90              
  E.G. Slope (ft/ft)      0.012080    Area (sq ft)              157.55     223.90              
  Q Total (cfs)            4065.00    Flow (cfs)               1104.75    2960.25              
  Top Width (ft)             90.22    Top Width (ft)             58.30      31.92              
  Vel Total (ft/s)           10.66    Avg. Vel. (ft/s)            7.01      13.22              
  Max Chl Dpth (ft)          10.33    Hydr. Depth (ft)            2.70       7.01              
  Conv. Total (cfs)        36985.8    Conv. (cfs)              10051.7    26934.1              
  Length Wtd. (ft)           94.37    Wetted Per. (ft)           58.66      38.42              
  Min Ch El (ft)             63.20    Shear (lb/sq ft)            2.03       4.39              
  Alpha                       1.24    Stream Power (lb/ft s)     14.20      58.10              
  Frctn Loss (ft)             1.35    Cum Volume (acre-ft)        0.61      13.42       0.41   
  C & E Loss (ft)             0.30    Cum SA (acres)              0.38       2.33       0.21   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1668    

INPUT
Description: 
Station Elevation Data    num=      82
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     118      .6     118    1.91     117   30.29     116   31.36     116
   37.38     116   40.35     115   43.57     114   45.86     113   66.43     112
   69.03     111   70.56     110   72.33     109   73.97     108   75.22     107



   76.86     106    78.6     103   83.41     103   83.41   103.5   88.11     103
   88.11    98.2   132.6   89.16  210.91    87.9  238.61      78  260.81      75
  267.02      70  383.99   65.35  391.91   65.04     405    59.7     415    59.7
  418.55      65  418.85      65  419.58      66  421.14      67  422.13      68
  422.66      69  423.17      70  423.76      71  424.16      72   424.8      73
  425.28      74  425.93      75  426.77      76  428.14      77  428.93      78
  429.72      79  430.99      80  432.93      81  443.02      82  443.61      83
  444.32      84  444.94      85  445.92      86   446.4      87  446.98      88
   447.4      89  447.98      90  448.48      91  449.24      92  449.86      93
  450.53      94   451.2      95  452.07      96  452.96      97  454.03      98
  455.35      99  456.78     100     458     101   459.1     102  460.77     103
  462.09     104  463.35     105  464.89     106  466.33     107  467.66     108
  468.84     109  469.97     110  471.69     111  472.89     112  473.75     113
  475.27     114   475.3     114

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  260.81     .04  422.13     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        260.81  422.13           125.92  125.92  125.92             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             70.53    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.59    Wt. n-Val.                            0.040      0.060   
  W.S. Elev (ft)             68.93    Reach Len. (ft)           125.92     125.92     125.92   
  Crit W.S. (ft)             68.93    Flow Area (sq ft)                    401.25       0.23   
  E.G. Slope (ft/ft)      0.017124    Area (sq ft)                         401.25       0.23   
  Q Total (cfs)            4065.00    Flow (cfs)                          4064.73       0.27   
  Top Width (ft)            128.70    Top Width (ft)                       128.20       0.49   
  Vel Total (ft/s)           10.13    Avg. Vel. (ft/s)                      10.13       1.17   
  Max Chl Dpth (ft)           9.23    Hydr. Depth (ft)                       3.13       0.47   
  Conv. Total (cfs)        31064.4    Conv. (cfs)                         31062.4        2.1   
  Length Wtd. (ft)          125.92    Wetted Per. (ft)                     133.38       1.05   
  Min Ch El (ft)             59.70    Shear (lb/sq ft)                       3.22       0.23   
  Alpha                       1.00    Stream Power (lb/ft s)                32.58       0.27   
  Frctn Loss (ft)             1.98    Cum Volume (acre-ft)        0.44      12.75       0.41   
  C & E Loss (ft)             0.11    Cum SA (acres)              0.32       2.15       0.21   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.



CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1542    

INPUT
Description: 
Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     121    1.88     121    3.56     120    4.94     119    6.67     118
    7.97     117    9.22     116   12.19     115   20.21     115    28.5     115
   48.18     114   56.06     114   65.18     114   68.38     113    70.4     112
   72.28     111   74.22     110   75.61     109      77     108    78.6     107
   80.38     106      82     105   83.43     104   85.28     103   87.02     102
    88.6     101   89.22    91.8   89.22    89.8  124.92    89.3  219.82    88.1
  294.62      72  307.72      70  358.22      67  371.42      67  374.78      65
  383.23   60.18     403    55.2     410    55.2  434.06      60  437.85      65
  438.57      65  439.41      66  444.14      67  445.11      68  445.77      69
  446.95      70   452.4      71  453.21      72  453.93      73  454.81      74
  456.33      75  461.17      76  462.39      77   463.5      78  477.95      79
  480.05      80  480.65      81  481.02      82  481.38      83  481.86      84
  482.39      85  483.25      86   484.4      87  485.56      88  486.41      89
  487.36      90  488.01      91  489.53      92  490.43      93  491.76      94
  492.59      95  493.65      96  494.75      97  495.63      98  496.91      99
  497.92     100  498.73     101   499.5     102  501.61     103  502.74     104
  503.64     105  504.67     106  505.55     107  506.24     108  507.21     109
  509.28     110  510.24     111  511.87     112  512.98     113  514.32     114
  515.53     115  516.83     116  518.06     117  519.51     118   521.4     119
  522.71     120  522.87     120

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  371.42     .04  439.41     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        371.42  439.41            72.28   72.28   72.28             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     124     216     100

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             65.85    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.66    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             63.19    Reach Len. (ft)            72.28      72.28      72.28   
  Crit W.S. (ft)             63.19    Flow Area (sq ft)                    310.86              
  E.G. Slope (ft/ft)      0.014438    Area (sq ft)                         310.86              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             58.52    Top Width (ft)                        58.52              
  Vel Total (ft/s)           13.08    Avg. Vel. (ft/s)                      13.08              
  Max Chl Dpth (ft)           7.99    Hydr. Depth (ft)                       5.31              
  Conv. Total (cfs)        33830.3    Conv. (cfs)                         33830.3              
  Length Wtd. (ft)           72.28    Wetted Per. (ft)                      61.99              



  Min Ch El (ft)             55.20    Shear (lb/sq ft)                       4.52              
  Alpha                       1.00    Stream Power (lb/ft s)                59.10              
  Frctn Loss (ft)             0.61    Cum Volume (acre-ft)        0.44      11.72       0.41   
  C & E Loss (ft)             0.43    Cum SA (acres)              0.32       1.88       0.21   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1470    

INPUT
Description: 
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     119     .09     119    3.75     118    7.09     117   12.06     116
   15.05     115   16.86     114   18.18     113   21.71     112      52     111
   55.74     111   58.62     111   60.66     110   63.62     109   65.69     108
   67.43     107   69.45     106   71.18     105    72.7     104   74.88     103
   76.73     102   78.37     101   79.98     100   81.58      99   83.19      98
   84.78      97   86.39      96   87.95      95    88.6    91.3   119.9      89
   121.9    88.4   213.1    88.4   270.2    66.5   270.2    68.3   299.5    67.5
     339    65.6  343.65      65  351.82      60  359.38   55.04   372.7    49.7
   381.4    49.7  396.07   53.39  427.15      60  431.34      65  434.94      70
  441.51      75  447.01      80  447.78      80  448.43      81  449.25      82
  450.23      83  452.59      84  463.09      84  471.48      84   474.4      85
  475.15      86  475.81      87  476.12      88  476.35      89   476.9      90
  476.94      91  477.59      92  478.02      93  478.89      94  479.37      95
  479.97      96  480.37      97  481.17      98  481.63      98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05     339     .04  431.34     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           339  431.34           102.14  102.14  102.14             .1       .3
Blocked Obstructions     num=       1



   Sta L   Sta R    Elev
     120     210     100

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             61.50    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.23    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             60.27    Reach Len. (ft)           102.14     102.14     102.14   
  Crit W.S. (ft)                      Flow Area (sq ft)                    456.97              
  E.G. Slope (ft/ft)      0.005602    Area (sq ft)                         456.97              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             75.99    Top Width (ft)                        75.99              
  Vel Total (ft/s)            8.90    Avg. Vel. (ft/s)                       8.90              
  Max Chl Dpth (ft)          10.57    Hydr. Depth (ft)                       6.01              
  Conv. Total (cfs)        54310.2    Conv. (cfs)                         54310.2              
  Length Wtd. (ft)          102.14    Wetted Per. (ft)                      79.86              
  Min Ch El (ft)             49.70    Shear (lb/sq ft)                       2.00              
  Alpha                       1.00    Stream Power (lb/ft s)                17.80              
  Frctn Loss (ft)             0.71    Cum Volume (acre-ft)        0.44      11.08       0.41   
  C & E Loss (ft)             0.08    Cum SA (acres)              0.32       1.77       0.21   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1368    

INPUT
Description: 
Station Elevation Data    num=     125
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     118     .24     118    6.07     117    8.61     116   10.93     115
   13.24     114   15.63     113   19.08     112   20.63     111   22.45     110
    51.6     109   58.98     109   62.63     109   63.89     108   66.05     107
   69.97     106   71.25     105   74.48     104    75.6     103   77.55     102
   82.19     101   83.37     100   84.49      99   85.67      98   86.69      97
   89.49      96   91.38      95   92.29      94   95.37      93   98.23      91
  105.62      89  139.56      88   141.9      87  145.82      86  147.82      85
  149.48      84  150.91      83  152.71      82  154.58      81  154.59      81
  156.41      81  176.57      80   187.9      79  191.57      78  193.83      77
  196.43      76  199.29      75  201.16      74  203.32      73  205.85      72
  207.78      71  210.47      70  213.19      69  213.73   68.77  215.53      68
  218.17      67  224.39      66  224.49    65.8  239.89    66.1  244.79    64.5
  244.79      60  278.99      60  355.69    56.7   392.5      55  398.08   50.67
   402.7    47.6   411.2    47.6  416.17      50  424.76      55  435.49      64
  438.36      64  439.02      65   439.5      66  439.95      67  440.62      68
  441.45      69  441.76      70  442.04      71  442.36      72   442.9      73
  443.35      74  444.56      75  446.86      76  448.15      77  454.39      78
  455.54      79  457.24      80  458.71      81  460.72      82  461.52      83
  462.13      84  462.72      85  463.18      86  466.18      87  467.55      88



  469.07      89  471.81      90  474.91      91  476.25      91  481.78      90
  486.67      90   491.6      91  493.19      92  493.71      93  493.99      94
  494.07      95  494.32      96  494.62      97  495.36      98   495.7      99
  496.26     100  496.93     101  497.57     102   498.4     103  499.38     104
  500.46     105  503.06     106  504.84     107   506.6     108  508.03     109
  509.43     110  510.88     111  512.27     112  513.26     113  513.73     113

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   392.5     .04  435.49     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         392.5  435.49            65.05   65.05   65.05             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     240     265      80

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             60.70    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.05    Wt. n-Val.                 0.050      0.040              
  W.S. Elev (ft)             58.65    Reach Len. (ft)            65.05      65.05      65.05   
  Crit W.S. (ft)             58.65    Flow Area (sq ft)         147.59     280.21              
  E.G. Slope (ft/ft)      0.008848    Area (sq ft)              147.59     280.21              
  Q Total (cfs)            4065.00    Flow (cfs)                608.96    3456.04              
  Top Width (ft)            118.84    Top Width (ft)             82.23      36.62              
  Vel Total (ft/s)            9.50    Avg. Vel. (ft/s)            4.13      12.33              
  Max Chl Dpth (ft)          11.05    Hydr. Depth (ft)            1.79       7.65              
  Conv. Total (cfs)        43214.6    Conv. (cfs)               6473.8    36740.8              
  Length Wtd. (ft)           65.05    Wetted Per. (ft)           82.31      42.25              
  Min Ch El (ft)             47.60    Shear (lb/sq ft)            0.99       3.66              
  Alpha                       1.46    Stream Power (lb/ft s)      4.09      45.18              
  Frctn Loss (ft)             0.95    Cum Volume (acre-ft)        0.27      10.22       0.41   
  C & E Loss (ft)             0.01    Cum SA (acres)              0.23       1.64       0.21   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 



REACH: Lower Reach        RS: 1303    

INPUT
Description: Bridge 3-P
Station Elevation Data    num=     423
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   97.84     .25   97.84    1.29   97.29    1.67   97.11    2.03   96.91
    2.37   96.68     3.4   96.07    3.79   95.82     4.5   95.45    5.91   94.68
    6.16   94.51    6.62   94.26    7.32   93.81    7.54    93.7    8.03   93.38
    8.92   93.05    9.45   92.95   11.46   92.71   12.27   92.58   12.91   92.51
    15.1   92.18   17.18   91.88   20.17   91.49   21.63   91.31   22.17   91.23
   23.08   91.12   23.59   91.04    24.3      91   29.58      91   29.95   90.97
   30.96    90.7   32.34   90.32   35.61   89.39   37.03      89   37.85   88.76
   39.23   88.38   40.51   88.01   42.36    87.5   42.68    87.4    44.1   87.01
    47.5   86.05   48.34   85.82   50.68   85.16   51.17   85.04   52.13   84.76
   52.58   84.65   54.39   84.14   55.41   83.88   55.76   83.78   57.95    83.2
   58.52   83.04   61.28   82.32    62.3   82.04   64.61   81.44   66.02   81.06
   66.73      81    73.8      81   77.33   80.67   79.19   80.49   80.16   80.43
   80.57   80.39   81.94   80.22   83.32   80.01    83.7   79.93   84.41   79.71
   85.11   79.53   86.08   79.24      87   79.03   87.46   78.95   87.94   78.82
   88.45   78.65   89.91   78.19   91.36   77.72   92.18   77.43   92.89    77.2
   94.35   76.66   95.72   76.13   96.43    75.8   97.17   75.37   97.84   75.03
   98.48   74.54   99.26   73.98  100.67   73.02  101.24   72.59  102.61   71.52
  103.99   70.49  104.91   69.86  106.33   68.85  107.34   68.03  108.45   67.17
  108.79   66.89  109.86   66.11  110.57   65.65  111.28   65.22  111.99   64.81
  112.69   64.47   113.4    64.1  114.11   63.97  115.02   63.93  117.51   63.79
  118.96   63.72  119.15    63.7  120.41   63.64  121.18   63.58   121.9   63.55
  122.59    63.5  124.77   63.38  126.84   63.25  128.25   63.17  128.79   63.13
  131.08      63  132.93      63   133.2   62.99  133.91   62.85  136.39   62.14
  136.74   62.03  138.44   61.85  140.75   61.64  143.66   61.36  145.33   61.21
  147.34   61.02  149.46   60.96  150.17   60.92  150.92   60.91  151.59   60.87
  152.22   60.86  154.42   60.76  156.24   60.69  156.35   60.69  157.95   60.62
  158.19   60.62  160.49   60.52   162.9   60.43  163.24   60.41  164.62   60.36
  166.44   60.28   166.9   60.27  168.75   60.19  170.13   60.14  171.51   60.08
  174.92   60.03  175.64   60.03  177.02   60.01   178.4      60  179.98      60
  181.29   59.99  181.43   59.98  182.88   59.96  185.53   59.91  186.67    59.9
  188.05   59.87  189.07   59.86  189.78   59.84   190.8   59.83  192.18    59.8
   192.6    59.8   194.5   59.76  194.93   59.76  196.31   59.73  196.85   59.73
  197.69   59.71  200.32   59.67  200.45   59.66  204.58    59.6  204.67   59.59
  207.34   59.55  208.16   59.53  208.71   59.53  210.09    59.5  210.49    59.5
   211.7   59.47  212.85   59.46  216.65   59.46  217.75   59.44   219.2   59.43
  220.18   59.41  220.89   59.41   221.6   59.39  222.31   59.39  223.72   59.36
  224.43   59.36  225.25   59.34  227.92    59.3  228.67   59.28  229.38   59.28
  232.91    59.2  234.33   59.18  235.18   59.16  240.99   59.04  242.81      59
   243.9   58.73  245.92   58.17   246.8   57.94  249.18   57.38  249.71   57.27
  250.59   57.05  251.16   56.96  252.01    56.8  252.81   56.68  253.42   56.56
  254.07   56.46  255.52   56.22  256.25   56.08  256.35   56.09  256.94      56
  259.88      56   261.2    55.9  261.91   55.88  263.32   55.86  264.03   55.86
  266.24    55.8  266.98   55.77  267.85   55.75  269.21    55.7  270.69   55.66
  272.92   55.53  273.27   55.52  275.15   55.43  275.52   55.42  276.63   55.36
  278.13    55.3  281.83      55  292.33   49.58  299.15    45.5     307    45.5
  319.95    49.4  331.97      55  334.22      60  335.02   59.98  335.35   60.19
  336.09   60.85  336.31   60.87  336.83   60.75  337.27   60.83  337.58   60.79
  338.19   60.79  338.39   60.76   338.6   60.63  339.06   60.44  339.51   60.12



  339.81   60.08  340.38   59.69   340.9   59.44  341.76   59.06  342.04      59
  342.78   59.01  343.52   58.95     344   58.94  344.47   58.89  344.83   58.92
  345.07   58.88  345.51   58.92  345.88   58.91  346.32      59  348.64      59
  349.08   59.04  349.69   59.13  349.89   59.19  351.78   59.84  352.29   59.97
  352.32    59.9  352.82      60  353.09      60  353.81   60.06  353.99   60.09
   354.7   60.28  354.91   60.32  355.95   60.58   356.3   60.62  356.81   60.72
   357.9   60.85  358.31   60.87   358.7   60.92  359.09   60.94  359.51   60.99
   359.8   61.12  360.13   61.17  361.18   61.73   361.3   61.75  361.91   61.97
  362.22      62  363.27      62  363.51   62.04  364.34   62.31  365.12   62.53
   365.8   62.77  365.92   62.76   366.4   62.94  366.72   62.94  367.29   63.24
  367.44   63.25  368.32   63.64  368.49   63.73  368.79   63.77  369.13   63.92
  369.53   63.95  369.93   63.92  370.29   63.97  370.73   63.95  371.24   64.06
  371.62   64.12  373.13   64.17  373.28   64.15  373.94   64.16  374.78   64.03
  375.54   64.07   375.8   64.01  376.84   64.03  377.14   64.05  378.14   64.19
  380.35   64.56  381.59   64.78  383.11   65.07  385.16   65.74  386.24   66.03
  387.57    66.7  388.37   67.21  389.38   67.88  389.76   68.12  389.97   68.33
  390.42   68.59  390.77   69.03  391.26   69.48  391.46   69.72  391.94   70.65
  392.38   71.59  393.55   73.55  393.98   73.95  394.25   74.09   394.6   74.39
  395.75      75  397.19   75.63  397.25   75.76  397.73      76  398.75   76.24
  399.59   76.81  399.82   76.92  400.86    77.6   401.2    77.8  401.74   78.19
   402.8   78.81  403.24   78.94   403.6    79.1     404   79.21   404.4   79.39
   405.2    79.7  406.24   79.92  406.81   79.95  407.13   80.01  408.17   80.72
  408.41   80.86  409.23   81.52  410.01   81.99  410.26   82.12  410.73   82.25
  410.82   82.31  411.31   82.44  412.35   82.78  413.22   83.17   413.4   83.23
  413.73   83.42  414.02   83.65  414.82   84.12  415.22   84.41  416.09   84.94
  417.57   85.82  419.66   86.94  420.44   87.46  420.71   87.66  421.24   88.01
  422.04   88.51  422.99   89.01  423.64   89.34  424.21   89.68  424.44   89.78
  424.89   90.05  425.25   90.35  425.71    90.8  425.93   90.98  426.44   91.46
  426.85   91.88  427.21   92.16  427.65   92.56  428.02   92.83  428.45   93.03
   428.7   93.08  429.06   93.24  430.11   93.43  430.86   93.48   431.7   93.57
   432.2    93.6  434.07   93.74  434.87   93.81  436.47   93.93  437.27   93.98
  438.07      94  440.55      94  441.28    94.1   441.6   94.16  442.88   94.72
  443.68    95.1  444.49   95.69  444.73   95.88  445.18   96.43  445.29   96.48
  445.77   97.08  446.09   97.53  446.68   98.29  446.89   98.58  447.69    99.6
  448.18  100.03   448.5  100.34  448.91   100.7  449.95  101.51   450.1  101.58
  450.59  101.89  451.17  102.22   451.7  102.43  452.51  102.81  452.67  102.93
  453.08  103.12  455.17  104.02  456.24  104.39

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  281.83     .04  334.22     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        281.83  334.22            51.28   51.28   51.28             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     141     175      70
Cross Section Lid
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     270    52.5    50.5     340    52.5    50.5

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               



  E.G. Elev (ft)             59.23    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.16    Wt. n-Val.                 0.050      0.040              
  W.S. Elev (ft)             57.07    Reach Len. (ft)            51.28      51.28      51.28   
  Crit W.S. (ft)             57.07    Flow Area (sq ft)          39.40     318.59              
  E.G. Slope (ft/ft)      0.028345    Area (sq ft)               39.40     318.59              
  Q Total (cfs)            4065.00    Flow (cfs)                229.06    3835.94              
  Top Width (ft)             82.41    Top Width (ft)             31.34      51.07              
  Vel Total (ft/s)           11.36    Avg. Vel. (ft/s)            5.81      12.04              
  Max Chl Dpth (ft)          11.57    Hydr. Depth (ft)            1.26       6.24              
  Conv. Total (cfs)        24144.6    Conv. (cfs)               1360.5    22784.0              
  Length Wtd. (ft)           51.28    Wetted Per. (ft)           31.46     119.27              
  Min Ch El (ft)             45.50    Shear (lb/sq ft)            2.22       4.73              
  Alpha                       1.08    Stream Power (lb/ft s)     12.89      56.91              
  Frctn Loss (ft)             0.72    Cum Volume (acre-ft)        0.13       9.77       0.41   
  C & E Loss (ft)             0.08    Cum SA (acres)              0.14       1.57       0.21   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Note:    Multiple critical depths were found at this location.  The critical depth with the lowest, valid, energy was used.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1252    

INPUT
Description: 
Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     111    1.82     111    4.02     110     6.7     109   11.54     108
   12.84     107   14.47     106   16.33     105   43.59     104   57.56     103
   61.17     102   63.42     101   65.81     100    67.6      99   69.46      98
   71.31      97   74.02      96   74.63      95   75.19      94   75.65      93
  133.95      81  134.93      81  143.53      81  143.73      81  145.21      81
  151.21      79  152.25      78  153.28      77  154.28      76  155.74      75
  157.61      74  159.78      73  161.49      72  163.32      71  164.99      70
  167.01      69  168.52      68  170.12      67  171.77      66  173.55      65
  175.49      64  177.55      63  181.59    62.5  204.49    62.4  243.59    59.4
  300.74    58.6  305.49    58.5   306.4      58  308.05   55.12  310.43      55
   319.1   49.73  327.53      43   358.4      43  368.47   49.42  385.35      55
  393.29    55.7  398.37      56  462.05   56.94  466.55      57  467.68      58



  468.66      59  469.55      60  470.67      61     472      62  473.28      63
  474.47      64  475.48      65  477.14      66  479.53      67  481.73      68
   485.4      69  487.28      70  489.33      71  489.79   71.31  490.82      72
  492.73      73  495.78      74  498.32      75  500.88      76  502.94      77
     505      78  507.22      79  509.76      80   512.1      81  514.27      82
  516.49      83  518.15      84  520.33      85  523.64      86  526.83      87
  529.98      88  532.63      89  533.47      90  534.32      91  536.14      92
  538.42      93  545.45      93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  305.49     .04  393.29     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        305.49  393.29            90.01   90.01   90.01             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             53.41    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.88    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             51.53    Reach Len. (ft)            90.01      90.01      90.01   
  Crit W.S. (ft)                      Flow Area (sq ft)                    369.97              
  E.G. Slope (ft/ft)      0.008397    Area (sq ft)                         369.97              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             58.72    Top Width (ft)                        58.72              
  Vel Total (ft/s)           10.99    Avg. Vel. (ft/s)                      10.99              
  Max Chl Dpth (ft)           8.53    Hydr. Depth (ft)                       6.30              
  Conv. Total (cfs)        44360.6    Conv. (cfs)                         44360.6              
  Length Wtd. (ft)           90.01    Wetted Per. (ft)                      63.80              
  Min Ch El (ft)             43.00    Shear (lb/sq ft)                       3.04              
  Alpha                       1.00    Stream Power (lb/ft s)                33.40              
  Frctn Loss (ft)             0.97    Cum Volume (acre-ft)        0.11       9.36       0.41   
  C & E Loss (ft)             0.02    Cum SA (acres)              0.12       1.51       0.21   
                                                                                               

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1162    

INPUT
Description: 
Station Elevation Data    num=      75
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     111     .15     111    4.66     110   10.32     109   18.07     108
   22.41     107   25.53     106   28.06     105   32.28     104   36.86     103
   38.08     102   39.29     101    40.5     100   43.51      99   74.92      98
   84.44      97   85.81      96   85.88      95   114.7      92  115.97   91.62
  146.64   81.78  161.54      77  164.26      76  166.55      75  168.58      74
  170.33      73  172.28      72   174.3      71  176.39      70  178.48      69
  180.72      68  183.63      67  185.33      66  187.09      65  188.55      64
  190.04      63  191.57      62  192.61      61  194.27      60  196.14      59
  199.39      58  206.77      57  208.94      57  223.24      56  259.24      50



   270.3      50  281.84   45.35   292.4    40.4     299    40.4  305.44   40.82
     320   48.52  348.28      50  352.24    51.5  357.44      51  366.54    51.8
  428.57      56  430.04      57  430.91      58  432.09      59  433.12      60
  434.11      61  435.18      62  436.14      63  437.66      64  438.91      65
  442.57      66  446.64   66.74  448.06      67  450.01      68  451.81      69
  453.46      70  455.08      71  457.03      72  458.79      73  460.06      73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045   270.3     .04  357.44     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         270.3  357.44            96.85   96.85   96.85             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     115     156      70

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             52.41    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.10    Wt. n-Val.                 0.045      0.040              
  W.S. Elev (ft)             50.31    Reach Len. (ft)            96.85      96.85      96.85   
  Crit W.S. (ft)             50.31    Flow Area (sq ft)           3.75     348.95              
  E.G. Slope (ft/ft)      0.014407    Area (sq ft)                3.75     348.95              
  Q Total (cfs)            4065.00    Flow (cfs)                  6.51    4058.49              
  Top Width (ft)             91.74    Top Width (ft)             12.94      78.81              
  Vel Total (ft/s)           11.53    Avg. Vel. (ft/s)            1.73      11.63              
  Max Chl Dpth (ft)           9.91    Hydr. Depth (ft)            0.29       4.43              
  Conv. Total (cfs)        33866.8    Conv. (cfs)                 54.2    33812.6              
  Length Wtd. (ft)           96.85    Wetted Per. (ft)           12.96      82.83              
  Min Ch El (ft)             40.40    Shear (lb/sq ft)            0.26       3.79              
  Alpha                       1.02    Stream Power (lb/ft s)      0.45      44.07              
  Frctn Loss (ft)             1.14    Cum Volume (acre-ft)        0.10       8.62       0.41   
  C & E Loss (ft)             0.05    Cum SA (acres)              0.11       1.37       0.21   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 1065    

INPUT



Description: 
Station Elevation Data    num=     139
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     116     2.3     116     5.6     115   10.33     114   14.94     113
   18.63     112   23.02     111   27.84     110    31.8     109   36.29     108
   41.76     107   47.96     106    52.7     105   60.57     104   62.51     103
   65.13     102    66.9     101   69.17     100   70.39      99   71.53      98
   72.77      97   74.21      96      76      95   86.99      94  114.74      93
  118.85      92  121.71      91     125      90  129.86      89  130.94      88
  132.01      87  133.84      86  135.74      85  136.04   84.88  138.21      84
  141.01      83  143.36      82  145.61      81  148.27      80  150.84      79
  152.95      78  155.54      77  157.31      76  159.99      75  162.72      74
  165.33      73  167.75      72   170.2      71  172.54      70  174.13      69
  175.68      68  177.27      67  178.96      66  180.57      65  181.97      64
  182.43      63   183.2      62  183.87      61  184.41      60  185.45      59
  185.98      58  186.55      57  187.37      56   189.2      55  191.23      54
  192.09      53  193.28      52  196.23      51  198.64    49.6  222.24    49.5
  248.94    47.6   255.5      48  260.39   46.85  262.65   45.79  270.93    41.9
     275    39.7   297.4    39.7   297.5      40  308.29      45  310.24    46.5
  324.44    46.5  370.04    46.8  372.12      48  373.44      49   374.4      50
  375.15      51  375.84      52  376.54      53  377.25      54     378      55
  378.88      56   379.6      57  380.57      58  381.91      59  383.28      60
  384.64      61  385.99      62  387.36      63  388.86      64  390.13      65
  392.24      66  394.95      67  396.17      68  397.45      69  398.78      70
  399.99      71  401.21      72   402.6      73  403.97      74  405.36      75
  406.77      76  408.18      77  409.99      78  411.65      79  413.69      80
  414.65      81  415.71      82  416.71      83  417.68      84  418.91      85
  420.12      86   421.1      87  422.19      88  423.03      89   423.9      90
  425.02      91  426.56      92  427.94      93  428.91      94  429.97      95
  431.34      96  433.05      97  434.93      98  436.04   98.82  436.29      99
  437.73     100  439.59     101  441.91     102  452.84     102

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   255.5     .04  310.24     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         255.5  310.24            77.49   77.49   77.49             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     186     211      60

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             50.05    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.95    Wt. n-Val.                 0.050      0.040      0.060   
  W.S. Elev (ft)             48.10    Reach Len. (ft)            77.49      77.49      77.49   
  Crit W.S. (ft)             48.10    Flow Area (sq ft)           3.70     326.16      90.19   
  E.G. Slope (ft/ft)      0.009802    Area (sq ft)                3.70     326.16      90.19   
  Q Total (cfs)            4065.00    Flow (cfs)                  4.57    3777.61     282.81   
  Top Width (ft)            130.31    Top Width (ft)             13.56      54.74      62.01   
  Vel Total (ft/s)            9.68    Avg. Vel. (ft/s)            1.24      11.58       3.14   
  Max Chl Dpth (ft)           8.40    Hydr. Depth (ft)            0.27       5.96       1.45   
  Conv. Total (cfs)        41059.0    Conv. (cfs)                 46.2    38156.2     2856.6   



  Length Wtd. (ft)           77.49    Wetted Per. (ft)           13.59      58.36      62.37   
  Min Ch El (ft)             39.70    Shear (lb/sq ft)            0.17       3.42       0.88   
  Alpha                       1.34    Stream Power (lb/ft s)      0.21      39.61       2.77   
  Frctn Loss (ft)             0.92    Cum Volume (acre-ft)        0.09       7.87       0.31   
  C & E Loss (ft)             0.04    Cum SA (acres)              0.08       1.22       0.14   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 988     

INPUT
Description: 
Station Elevation Data    num=     125
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     112     4.4     112       7     111    8.73     110   10.98     109
   13.43     108   15.65     107   18.53     106   23.04     105   25.47     104
   27.59     103   30.17     102   32.84     101   36.55     100   40.85      99
   45.06      98   47.22      97   49.56      96   51.49      95   53.35      94
   54.89      93   55.98      92   57.56      91   58.87      90   59.92      89
   61.25      88   62.93      87   78.47   86.43   89.97      86   91.66      85
   93.62      84   94.96      83   96.53      82   98.24      81   99.56      80
  100.69      79   101.6      78  102.63      77  104.16      76  105.44      75
  106.98      74  107.89      73  108.86      72  109.63      71  111.88      70
  112.77      69  113.88      68  115.72      67  117.15      66  120.45      65
  121.39      64   122.3      63  123.31      62     125      61   126.1      60
  127.65      59  129.06      58  131.07      57  137.95      56  140.14      55
  142.62      54  144.64      53   145.9      52  146.81      51  148.88      50
  149.16    50.2  177.26    50.2     187      45  219.32   39.88     230    35.7
   240.8    35.7  250.12      40  262.08      45  264.76      46  278.36      46
  319.26      46  321.32      47   323.9      48  324.72      49  325.57      50
  326.56      51   327.4      52  328.36      53  329.24      54  329.86      55
  330.92      56  331.95      57  333.02      58  334.04      59  335.12      60
  336.28      61  337.52      62  338.63      63  339.74      64  340.94      65
   341.7      66  342.22      67  343.08      68  343.79      69  344.43      70
  345.37      71  346.45      72  347.24      73  348.36      74  349.72      75
  351.28      76  353.48      77   355.3      78   356.8      79  358.28      80
  359.55      81  360.57      82  361.83      83  363.35      84  365.18      85
  366.95      86  368.58      87  370.47      88  371.95      89  373.09      90
  374.19      91  375.53      92   376.5      93  377.74      94  378.47      94



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05     187     .04  264.76     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           187  264.76            40.56   40.56   40.56             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     149     177      60

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             46.99    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.31    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             44.68    Reach Len. (ft)            40.56      40.56      40.56   
  Crit W.S. (ft)             44.68    Flow Area (sq ft)                    333.44              
  E.G. Slope (ft/ft)      0.014832    Area (sq ft)                         333.44              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             72.33    Top Width (ft)                        72.33              
  Vel Total (ft/s)           12.19    Avg. Vel. (ft/s)                      12.19              
  Max Chl Dpth (ft)           8.98    Hydr. Depth (ft)                       4.61              
  Conv. Total (cfs)        33377.6    Conv. (cfs)                         33377.6              
  Length Wtd. (ft)           40.56    Wetted Per. (ft)                      75.38              
  Min Ch El (ft)             35.70    Shear (lb/sq ft)                       4.10              
  Alpha                       1.00    Stream Power (lb/ft s)                49.93              
  Frctn Loss (ft)             0.75    Cum Volume (acre-ft)        0.09       7.28       0.23   
  C & E Loss (ft)             0.18    Cum SA (acres)              0.07       1.11       0.09   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 948     

INPUT
Description: Bridge 1-P
Station Elevation Data    num=     434
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   85.05     .29   85.05       1   84.73     1.7   84.45    2.41   84.13
    3.12      84    5.32      84    6.56   84.02    6.74   84.02    7.36   84.04



    8.17   84.08    8.77    84.1    9.59   84.14   10.19   84.16    11.6   84.23
   12.31   84.26   13.01   84.27   13.57   84.29   13.87   84.29   14.98   84.31
   15.84   84.32   16.72   84.35   17.78   84.37   18.14   84.38   19.19    84.4
   19.57    84.4   20.08   84.41   20.59    84.4   20.99   84.38   21.99   84.34
    22.2   84.34   23.62   84.28   23.84   84.28   25.74    84.2    26.2   84.19
   27.15   84.15   27.61   84.14   28.57    84.1   29.27   84.05   29.54   84.04
   29.98   84.01   30.41      84   32.39      84   32.81   83.98   33.22   83.79
   33.52   83.67   33.81   83.52   34.22   83.37   34.62    83.2   34.93   83.09
   35.24   82.91   35.64   82.72   36.03   82.51   36.34   82.38   37.05   82.01
   37.43   81.79   37.76   81.64   38.09   81.45   38.46   81.25   39.17   80.92
   39.51   80.79   39.88   80.67   40.24   80.54   40.58   80.38   40.94   80.26
   41.29   80.12   41.64      80      42   79.83   42.36   79.65   42.71   79.45
   43.04   79.35   43.41   79.16   43.79   78.74   44.12   78.45   44.45   78.15
   44.83      78   45.53      78   45.85   77.99   46.95   77.77   47.65   77.61
   48.36    77.4   48.66   77.27   49.07   77.12   49.48   76.83   49.78   76.61
   50.06   76.38   50.48      76   50.91   75.68   51.19   75.44   51.46   75.19
    51.9   74.81   52.33   74.37    52.6   74.08   53.31   73.43   53.76   73.03
   54.27   72.56   54.72   72.17   55.18    71.8   55.67   71.38   56.14   71.03
   56.61   70.77   56.84   70.67   57.08   70.54   58.03   70.09   58.26   70.04
   58.48   70.02   58.97   70.08   59.67   69.81   59.88   69.67   60.38   69.45
   60.88   69.19   61.09   69.07   61.29   68.94   61.79   68.65   62.31    68.3
   62.69   68.02   63.21   67.65   63.73   67.23   64.09   66.97   64.62   66.57
   65.16    66.2   65.33   66.11   66.04   65.87   66.58   65.67   66.74   65.62
   67.45   65.35   68.16   65.01    68.3   64.92   68.86   64.66   69.57   64.31
   69.71   64.22   70.28   63.88   71.11   63.31   71.69    62.9    72.4   62.38
   72.51   62.27    73.1   61.79    73.7   61.33   74.52   60.54   75.13   59.67
   75.32   59.49   75.93   58.87   76.55   58.55   77.35   58.18   77.98   57.83
   78.76   57.29    79.4   56.88   79.47   56.84   80.17   56.37   80.93   55.84
   81.59   55.45   82.25   55.03   82.34   54.98      83    54.8   83.74   54.55
   84.42   54.37    85.1   54.16   85.83   53.66   86.53   52.71   87.24   51.56
   87.93   50.11   87.95   50.06   88.66    48.7   89.35   47.31   90.07   46.37
   90.76   45.78    92.9   44.34   93.56   43.97   93.61   43.95   94.31   43.77
   94.97   43.56   95.73    43.4   96.37    43.2    96.5   43.18   97.14   43.11
   97.92      43   98.56      43   99.18   42.94   99.35   42.91  100.58   42.59
  100.77   42.51  101.38   42.27  102.09   42.05   102.8      42  105.05      42
  105.62   42.03  106.47   42.03  107.04   42.06   107.9   42.12  108.45   42.15
     109   42.15  109.87   42.21   110.4   42.28  110.57   42.31  110.75   42.32
  111.81   42.46  111.99    42.5  112.17    42.5  113.21   42.64   113.4   42.69
   113.6   42.69  114.11   42.77  114.61   42.82  114.82   42.87  115.02   42.89
  115.52   42.98  116.23      43  121.63      43  122.14   42.98  122.59   42.97
  123.57   42.93  124.01   42.92  124.99   42.88  125.84   42.84  126.42   42.82
  126.83    42.8  127.54   42.78  127.84   42.76  128.25   42.75  128.65   42.73
  129.27   42.71  129.66   42.69  131.08   42.65  131.45   42.65  131.78   42.64
  132.12   42.64  132.49   42.63   133.2   42.63  134.61   42.59  134.97   42.57
  135.66   42.55  136.02   42.53  136.73   42.51  137.07   42.49  139.24   42.43
  139.87   42.41   140.3   42.37  141.28   42.34  141.84   41.93  143.45   41.58
  145.15   41.43  147.01   41.34  148.41   41.44  150.56   41.29   154.8    41.5
  160.01   35.64  163.04   34.43   165.7   34.07  167.94      34     180      34
  180.79   34.11  180.88      34  186.45    34.4  188.83   35.23  194.88   39.21
  196.32   40.14  196.82   40.58  197.41   40.67  198.24   40.81  198.94   40.87
  199.08   40.87  199.65   40.92  200.22   40.95  201.06   41.03  201.62   41.06
  202.48   41.12  203.02   41.08  203.18   41.09  203.35   41.08  203.89   41.12
  204.43   41.04   204.6   41.05  204.77   41.04  205.31   41.07  205.83      41
  206.01      41   206.2   41.02  206.72   41.16  207.23   41.26  207.62   41.36



  208.13    41.5  208.84   41.64  209.55   41.75  210.04   41.78  210.47   41.83
  210.96   41.87  211.44   41.93  211.67   41.98  212.38   42.04  212.85   42.02
  213.32   42.03  213.79    42.1  214.25   42.15   214.5   42.21  214.75   42.23
  215.65   42.37  215.91   42.42  216.17   42.45  216.62   42.52  217.06   42.58
  217.32   42.64   217.6   42.67  218.03      34  218.74   42.85  219.02   42.89
  219.86   42.99  220.45   43.07  220.86   43.15  221.27   43.22  221.57   43.28
  222.27    43.4  222.67   43.44  222.98    43.5  224.07   43.64  224.39   43.64
  225.48   43.67  225.81   43.69  226.51   43.72  226.88   43.73  227.57   43.79
  228.28   43.83  228.64   43.86  228.99    43.9  230.05   43.99  230.42      44
  231.84      44  232.17   44.01  232.49   44.01  232.88   44.02  233.27   44.13
  233.58   44.23   233.9   44.32  234.69   44.56   235.3   44.75   235.7   44.89
  236.12   44.95   236.7   45.05  237.12   45.27  237.54   45.52  237.83   45.74
  238.11   45.98  238.97   46.96  239.24   47.33  239.51   47.58  239.95   47.97
  240.39   48.39  240.65   48.63  240.91    48.9  241.36   49.34  241.82    49.8
  242.32   50.31  242.77   50.78  243.24   51.25  243.48    51.5  244.19   52.22
  244.66   52.71   244.9   52.95   245.6   53.72  247.02   55.26  247.93   56.26
  248.43   56.82  248.94   57.38  249.33   57.83  249.84    58.4  250.55   59.22
  251.26   59.99  251.79    60.5  252.14   60.83  252.67   61.37  253.21   61.89
  253.54   62.19  254.64   63.15  254.95   63.44   255.5   63.93  256.06   64.41
  256.35   64.68  256.91   65.25  257.49    65.9  257.62   66.08  257.75   66.23
  258.33   66.85  259.16   67.79  259.74   68.52  260.34   69.16  260.45   69.27
  260.56   69.35  261.16   69.82  261.76   70.51  261.96    70.7  262.57   71.33
  263.37   72.12  263.98   72.58  264.77   73.29   265.4   73.62   266.1   74.12
  266.81   74.52  267.46   74.93  267.58      75  268.23   75.45  268.88   75.88
  268.98   75.94  269.64   76.42  270.31   76.87  271.05   77.38  271.79   77.87
  272.47   78.22  273.16   78.51  273.19   78.53  273.88   78.84  274.58   79.18
  275.26   79.44  275.29   79.46     276   79.72  276.01   79.73  276.71   79.95
   277.4   80.32  278.12   80.85   278.8   81.27  278.86    81.3  279.54   81.75
  280.21   82.16  280.95   82.58  281.61   82.95  281.66   82.97  282.36    83.4
  283.01   83.79  283.78    84.3  284.42   84.84  284.56   84.93  285.19   85.23
  285.82   85.59  286.61   85.98  287.31   86.38  287.34   86.38

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   154.8     .04  197.41     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         154.8  197.41            75.67   75.67   75.67             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
      86     114      60
Cross Section Lid
    num=       6
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     145    41.5       0     159    43.5       0     159    43.6    41.6
     196    44.2    42.2     196    44.2       0     208    41.1       0

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             45.80    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               4.07    Wt. n-Val.                 0.050      0.040      0.060   
  W.S. Elev (ft)             41.73    Reach Len. (ft)            75.67      75.67      75.67   
  Crit W.S. (ft)             41.73    Flow Area (sq ft)           0.57     250.51       4.68   
  E.G. Slope (ft/ft)      0.023438    Area (sq ft)                0.57     250.51       4.68   



  Q Total (cfs)            4065.00    Flow (cfs)                  0.71    4057.39       6.90   
  Top Width (ft)             37.77    Top Width (ft)              3.83      29.09       4.84   
  Vel Total (ft/s)           15.89    Avg. Vel. (ft/s)            1.26      16.20       1.47   
  Max Chl Dpth (ft)           7.73    Hydr. Depth (ft)            0.15       8.61       0.97   
  Conv. Total (cfs)        26552.3    Conv. (cfs)                  4.7    26502.5       45.1   
  Length Wtd. (ft)           75.67    Wetted Per. (ft)            3.92      52.12      19.44   
  Min Ch El (ft)             34.00    Shear (lb/sq ft)            0.21       7.03       0.35   
  Alpha                       1.04    Stream Power (lb/ft s)      0.27     113.91       0.52   
  Frctn Loss (ft)             1.40    Cum Volume (acre-ft)        0.09       7.01       0.23   
  C & E Loss (ft)             0.26    Cum SA (acres)              0.07       1.06       0.09   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Note:    Multiple critical depths were found at this location.  The critical depth with the lowest, valid, energy was used.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 872     

INPUT
Description: 
Station Elevation Data    num=      93
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      98    2.71      98    8.87      97   11.18      96   15.51      95
   20.23      94   24.73      93   29.75      92   32.78      91   37.01      90
   40.55      89   43.64      88   46.57      87    52.6      86   56.55      85
   57.32      84   58.23      83   59.02      82      60      81   61.32      80
   62.83      79   63.97      78    67.5    77.9   99.91      77  100.94      76
  101.81      75   103.4      74  105.07      73  106.55      72  111.71      71
  112.96      70  114.76      69  118.75      68  120.53      67  124.86      66
  127.13      65  128.65      64  131.52      63  134.11      63  134.87      64
  136.69      65   138.5      65  139.85      64  140.21    49.9  164.81    46.3
  184.81    41.9  190.31   41.79  208.61    41.4  221.61    41.3  237.42      42
  247.27      42  250.68      40  258.81   35.62  265.39    31.2   277.7    31.2
  281.05   32.65  288.51    36.3  289.72   37.47  291.96   38.95  294.81      40
  296.38      42  297.81      43  300.05      44  300.86      45  302.29      46
  304.05      47  305.67      48  307.18      49  308.58      50   310.5      51
  311.54      52  312.43      53  313.54      54  314.67      55  315.78      56
  317.03      57  318.48      58  320.28      59  322.44      60  324.54      61
  326.03      62  327.92      63  330.06      64  333.15      65  337.38      66
   341.2      67  343.62      68  350.87      69   354.2      70  358.26      71



  361.23      72  366.81      73   367.5      73

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  247.27     .04  294.81     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        247.27  294.81             85.3    85.3    85.3             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
     134     172      60

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             44.01    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.22    Wt. n-Val.                            0.040      0.060   
  W.S. Elev (ft)             40.79    Reach Len. (ft)            85.30      85.30      85.30   
  Crit W.S. (ft)             40.79    Flow Area (sq ft)                    282.49       0.25   
  E.G. Slope (ft/ft)      0.015068    Area (sq ft)                         282.49       0.25   
  Q Total (cfs)            4065.00    Flow (cfs)                          4064.71       0.29   
  Top Width (ft)             46.10    Top Width (ft)                        45.48       0.62   
  Vel Total (ft/s)           14.38    Avg. Vel. (ft/s)                      14.39       1.19   
  Max Chl Dpth (ft)           9.59    Hydr. Depth (ft)                       6.21       0.40   
  Conv. Total (cfs)        33115.8    Conv. (cfs)                         33113.4        2.4   
  Length Wtd. (ft)           85.30    Wetted Per. (ft)                      50.40       1.01   
  Min Ch El (ft)             31.20    Shear (lb/sq ft)                       5.27       0.23   
  Alpha                       1.00    Stream Power (lb/ft s)                75.87       0.27   
  Frctn Loss (ft)             1.26    Cum Volume (acre-ft)        0.09       6.55       0.23   
  C & E Loss (ft)             0.28    Cum SA (acres)              0.06       0.99       0.08   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 787     

INPUT
Description: 
Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



       0      78    1.44      78    4.33      79     8.2      80   20.89      80
   26.79      79   28.12      78      29      77   35.64      73   42.89      72
   49.65      71   62.91      70   73.16      69   77.53      69   82.08      69
   83.81      68    85.7      67   89.79      66   90.73      65   91.93      64
    93.9    64.5   115.1    52.1   126.8    51.8   126.9    51.3   172.9    49.6
   172.9    50.1   218.2    47.4   234.4      47   247.4      46  255.85   45.59
  259.86   44.45  269.83   39.19  278.22   34.06  288.19   30.78     300    29.5
  301.92    29.5     302    29.5  302.28    29.5  315.09    29.5  324.92   31.22
  336.73   34.37  344.86   35.85   355.8    37.9     397    39.5  398.41      40
  400.11      41  400.84      42  401.88      43  402.92      44  405.62      45
  407.21      46  408.69      47   410.6      48   412.7      49  414.69      50
  416.86      51  418.51      52  420.76      53  422.92      54  424.86      55
  427.32      56   429.1      57  430.97      58  432.72      59  436.06      60
  437.38      61  438.86      62  441.68      63  443.46      64  445.23      65
  447.15      66  447.93      66

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  255.85     .04   355.8     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        255.85   355.8            79.74   79.74   79.74             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             38.68    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.29    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             36.39    Reach Len. (ft)            79.74      79.74      79.74   
  Crit W.S. (ft)             36.39    Flow Area (sq ft)                    335.05              
  E.G. Slope (ft/ft)      0.014591    Area (sq ft)                         335.05              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             73.36    Top Width (ft)                        73.36              
  Vel Total (ft/s)           12.13    Avg. Vel. (ft/s)                      12.13              
  Max Chl Dpth (ft)           6.89    Hydr. Depth (ft)                       4.57              
  Conv. Total (cfs)        33652.9    Conv. (cfs)                         33652.9              
  Length Wtd. (ft)           79.74    Wetted Per. (ft)                      75.36              
  Min Ch El (ft)             29.50    Shear (lb/sq ft)                       4.05              
  Alpha                       1.00    Stream Power (lb/ft s)                49.13              
  Frctn Loss (ft)             1.16    Cum Volume (acre-ft)        0.09       5.94       0.22   
  C & E Loss (ft)             0.04    Cum SA (acres)              0.06       0.88       0.08   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          



RIVER: Little Sycamore 
REACH: Lower Reach        RS: 707     

INPUT
Description: 
Station Elevation Data    num=      84
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      83     .21      83    4.44      82     8.7      81   12.95      80
   17.55      79   21.27      78   24.61      77   29.61      76   31.88      75
   33.01      74   35.44      73   36.13      72   36.68      71   37.16      70
   38.86      69   44.62      69   46.82      69   56.77      68   96.24      67
   98.04      66    99.9      65  101.47      64  103.29      63  104.98      62
  106.87      61  108.36      60  109.35      59  110.23      58  111.66      57
  112.85      56   112.9      56   112.9      50  139.99      49  205.69      48
  260.69      46  260.69    45.5  284.48      45  293.37      40  294.98   39.14
  300.64   34.98  307.16   29.79  321.88    26.8  337.27    26.8  346.56   29.55
  356.75   33.73  361.04    35.5  429.79    39.2  434.79    39.2  438.66      40
  439.39      41  440.44      42  441.34      43  442.11      44  443.02      45
  443.86      46  444.76      47  446.27      48  447.62      49  449.07      50
  451.34      51  453.73      52  455.05      53  456.36      54  458.04      55
  459.53      56   461.4      57  463.04      58  464.04      59  464.92      60
  465.93      61  467.33      62  468.64      63   471.7      64  473.64      65
  475.35      66  476.79   66.71  477.39      67  479.18      68  480.67      69
  482.83      70  485.24      71  486.48      72  487.75      72

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  284.48     .04  361.04     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        284.48  361.04            83.92   83.92   83.92             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             37.13    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.71    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             34.42    Reach Len. (ft)            83.92      83.92      83.92   
  Crit W.S. (ft)             34.42    Flow Area (sq ft)                    307.59              
  E.G. Slope (ft/ft)      0.014426    Area (sq ft)                         307.59              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             57.06    Top Width (ft)                        57.06              
  Vel Total (ft/s)           13.22    Avg. Vel. (ft/s)                      13.22              
  Max Chl Dpth (ft)           7.62    Hydr. Depth (ft)                       5.39              
  Conv. Total (cfs)        33844.1    Conv. (cfs)                         33844.1              
  Length Wtd. (ft)           83.92    Wetted Per. (ft)                      60.34              
  Min Ch El (ft)             26.80    Shear (lb/sq ft)                       4.59              
  Alpha                       1.00    Stream Power (lb/ft s)                60.67              
  Frctn Loss (ft)             0.89    Cum Volume (acre-ft)        0.09       5.36       0.22   
  C & E Loss (ft)             0.27    Cum SA (acres)              0.06       0.76       0.08   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 



critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 623     

INPUT
Description: 
Station Elevation Data    num=      99
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      70     .41      70    5.66      69    6.23      69    6.41      69
   12.67      68   15.76      67   23.22      66   24.53      66   50.79      66
   58.59      66   62.15      66   65.18      65    67.7      64   69.35      63
   70.76      62   72.15      61   73.59      60   75.02      59   75.86      58
    76.9      57   78.25      56   80.25      55   80.26      55   80.26    49.5
  119.42      49  121.22      48  182.42      47  277.02      46  289.42      42
  289.42    41.5   299.4   41.36  305.65      40  313.77   34.51  335.06   24.21
  344.66   22.76  350.75   21.03  370.02   21.33  375.66   24.26  382.64   29.44
     390      35  407.77      37  427.12    39.5  430.42    39.5  431.13      41
  433.93      42   434.6      43  435.25      44  436.17      45  436.88      46
  437.62      47  438.36      48   439.1      49  439.78      50  440.59      51
  441.33      52  441.99      53  442.75      54  443.51      55  445.03      56
  446.73      57  449.25      58  450.89      59  453.63      60   455.3      61
  456.97      62  458.69      63  460.39      64  462.07      65  464.19      66
  466.17      67  468.14      68  470.31      69  472.53      70  474.01      71
  476.11      72  478.43      73  481.71      74  483.34      75  484.75      76
  487.15      77  489.48      78  491.17      79  494.57      80  496.59      81
  498.66      82  500.93      83  503.34      84  506.02      85  508.18      86
  510.95      87  512.15   87.51   513.3      88  514.51      89   515.9      90
  519.36      91  521.79      92   524.1      93  530.09      93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  277.02     .04     390     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        277.02     390           117.82  117.82  117.82             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             31.75    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.83    Wt. n-Val.                            0.040              



  W.S. Elev (ft)             29.92    Reach Len. (ft)           117.82     117.82     117.82   
  Crit W.S. (ft)                      Flow Area (sq ft)                    374.55              
  E.G. Slope (ft/ft)      0.008139    Area (sq ft)                         374.55              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             60.02    Top Width (ft)                        60.02              
  Vel Total (ft/s)           10.85    Avg. Vel. (ft/s)                      10.85              
  Max Chl Dpth (ft)           8.89    Hydr. Depth (ft)                       6.24              
  Conv. Total (cfs)        45058.9    Conv. (cfs)                         45058.9              
  Length Wtd. (ft)          117.82    Wetted Per. (ft)                      64.27              
  Min Ch El (ft)             21.03    Shear (lb/sq ft)                       2.96              
  Alpha                       1.00    Stream Power (lb/ft s)                32.14              
  Frctn Loss (ft)             1.29    Cum Volume (acre-ft)        0.09       4.70       0.22   
  C & E Loss (ft)             0.13    Cum SA (acres)              0.06       0.64       0.08   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 505     

INPUT
Description: 
Station Elevation Data    num=     122
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      65    2.79      65   10.53      64   49.26      63   53.33      63
   59.36      63   61.39      63    61.8      63   63.99      62   65.61      61
   68.31      60    70.1      59   71.84      58   73.17      57   74.39      56
   76.04      55   77.25      54   78.84      53   79.74      54   79.74   49.37
  136.44      47  220.94      46  313.64      38  322.04      38  324.73   37.26
  328.77      37  336.52      36  338.85      35  340.14      34  341.35      33
  342.55      32  343.88      31  346.02      30  347.98      29     350      28
  352.01      27  353.96      26  355.88      25  357.81      24  359.77      23
  361.71      22  363.65      21  367.32      20  369.75    16.7  377.84    16.7
  383.07    16.7  385.17      20  386.84      21  388.54      22  391.02      23
  392.27      24  393.27      25  394.95      26  397.03   26.93  397.22      27
  399.14      28   400.7      29  402.42      30  403.12      31  403.77      32
  404.78      33  405.29      34  406.04      35  406.92      36  407.91      37
  408.88      38  409.82      39  410.62      40  411.49      41  412.17      42
  413.09      43  414.07      44  415.02      45  415.99      46  417.38      47
   418.3      48  419.51      49   420.9      50  422.14      51  423.32      52
  424.46      53  426.36      54  427.44      55   428.5      56   429.7      57
  431.36      58   432.5      59  433.19      60  434.22      61  435.44      62
  436.83      63  438.29      64  440.13      65  441.12      66   442.2      67
  443.74      68  445.25      69  445.86      70  446.69      71  447.98      72
  449.05      73  450.32      74  451.29      75  452.58      76  453.97      77
  454.96      78   457.1      79  458.26      80  459.49      81   460.7      82
  461.89      83  463.34      84   465.1      85  466.92      86  468.89      87



  469.89      88   471.7      89  474.01      90  476.28      91  478.27      92
     480      93  482.38      93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  336.52     .04  406.04     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        336.52  406.04            100.7   100.7   100.7             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             30.34    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               3.12    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             27.22    Reach Len. (ft)           100.70     100.70     100.70   
  Crit W.S. (ft)             27.22    Flow Area (sq ft)                    286.99              
  E.G. Slope (ft/ft)      0.015379    Area (sq ft)                         286.99              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             46.07    Top Width (ft)                        46.07              
  Vel Total (ft/s)           14.16    Avg. Vel. (ft/s)                      14.16              
  Max Chl Dpth (ft)          10.52    Hydr. Depth (ft)                       6.23              
  Conv. Total (cfs)        32779.2    Conv. (cfs)                         32779.2              
  Length Wtd. (ft)          100.70    Wetted Per. (ft)                      53.23              
  Min Ch El (ft)             16.70    Shear (lb/sq ft)                       5.18              
  Alpha                       1.00    Stream Power (lb/ft s)                73.32              
  Frctn Loss (ft)             0.28    Cum Volume (acre-ft)        0.09       3.81       0.22   
  C & E Loss (ft)             0.81    Cum SA (acres)              0.06       0.50       0.08   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 
         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 404     

INPUT
Description: 
Station Elevation Data    num=     107



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    -.64    54.3    -.64    49.4   33.46    49.8   46.12    48.3   76.86    45.1
  100.22      44  103.66      36  225.66      36  252.96      36  258.67      34
  267.42      32  268.42      31  269.62      30  270.87      29  272.19      28
  273.58      27  275.05      26  276.54      25  278.14      24  279.79      23
  281.42      22  283.05      21  284.65      20  289.13      19  299.21      18
  300.83      18  306.33      18  308.46    14.6  318.46    14.6  327.67    14.6
  329.49      18  331.31      19  333.69      20  335.83      21  337.95      22
  340.06      23  342.17      24  344.22      25  369.64      26   381.4      26
  383.97      26  389.22      27  391.51      28  396.31      29  399.03      30
  401.09      31  404.85      32  413.76   32.97  414.77      33  418.43      34
  424.51      35  427.86      36  430.59      37  433.37      38  436.75      39
  439.36      40  440.81      41  443.24      42  446.01      43  449.15      44
  451.19      45  453.72      46  455.31      47  457.44      48  460.05      49
   461.7      50   463.1      51  465.65      52  467.99      53  468.46   53.28
  469.69      54  471.49      55  473.35      56  475.19      57  478.36      58
  480.03      59  482.03      60  483.54      61   484.8      62  486.44      63
  489.43      64  490.85      65  492.93      66  494.58      67  495.67      68
  497.86      69  501.14      70   503.5      71  504.82      72  506.37      73
  508.07      74  509.68      75  512.23      76  514.34      77  516.31      78
  518.67      79  520.59      80  522.57      81  525.09      82  527.06      83
  529.19      84  531.26      85  533.67      86  535.75      87   537.6      88
  540.32      89  541.19      89

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    -.64    .045  258.67     .04  344.22     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        258.67  344.22            37.85   37.85   37.85             .1       .3

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             29.23    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.41    Wt. n-Val.                            0.040      0.050   
  W.S. Elev (ft)             28.82    Reach Len. (ft)            37.85      37.85      37.85   
  Crit W.S. (ft)                      Flow Area (sq ft)                    714.66     141.37   
  E.G. Slope (ft/ft)      0.001125    Area (sq ft)                         714.66     141.37   
  Q Total (cfs)            4065.00    Flow (cfs)                          3789.16     275.85   
  Top Width (ft)            124.31    Top Width (ft)                        73.11      51.20   
  Vel Total (ft/s)            4.75    Avg. Vel. (ft/s)                       5.30       1.95   
  Max Chl Dpth (ft)          14.22    Hydr. Depth (ft)                       9.78       2.76   
  Conv. Total (cfs)       121213.8    Conv. (cfs)                        112988.3     8225.4   
  Length Wtd. (ft)           37.85    Wetted Per. (ft)                      81.40      51.61   
  Min Ch El (ft)             14.60    Shear (lb/sq ft)                       0.62       0.19   
  Alpha                       1.17    Stream Power (lb/ft s)                 3.27       0.38   
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.09       2.65       0.06   
  C & E Loss (ft)             0.03    Cum SA (acres)              0.06       0.36       0.02   
                                                                                               

CROSS SECTION          

RIVER: Little Sycamore 



REACH: Lower Reach        RS: 366     

INPUT
Description: 
Station Elevation Data    num=      81
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      55    2.32      55    2.83      55   18.02      55   19.99      54
   23.57      53   26.35      52   29.66      51   32.14      50   32.87      49
   33.46      48   35.21      46   38.68      46   48.99      46   54.87      46
    70.4      47   92.46      48  126.15    48.6  144.65    46.6  144.65    43.6
  153.25    40.7  153.25    37.7  173.35    35.4  239.15    36.2  360.05      36
  372.25      36  375.07      34  381.68   33.37  385.46      33  387.22      32
  388.83      31  390.23      30  391.61      29  392.86      28  394.13      27
  395.26      26  396.52      25  397.71      24  398.71      23  399.75      22
  401.05      21  404.91      20  408.09      19  411.85      18  416.93      17
  428.21    13.3  431.35    13.3  434.48    13.3  446.66    13.3  448.51      17
  450.05      18  451.45      19  453.07      20  455.07      21  457.19      22
  459.35      23  478.76      24  485.84      25  487.52      26  489.92      27
  496.92      28  499.73      29  502.64      30   505.7      31  509.72      32
  540.75      32  554.84      33  563.88      34  568.09      35  571.95      36
   574.5      37  581.05      38  581.35   38.09  584.44      39  586.79      40
  589.37      41  591.73      42  594.13      43   597.3      44  600.43      45
  600.81      45

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  385.46     .04  509.72     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        385.46  509.72           171.34  171.34  171.34             .3       .5

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             29.16    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.31    Wt. n-Val.                            0.040              
  W.S. Elev (ft)             28.85    Reach Len. (ft)            55.91      55.91      55.91   
  Crit W.S. (ft)             21.75    Flow Area (sq ft)                    910.25              
  E.G. Slope (ft/ft)      0.000928    Area (sq ft)                         910.25              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)            107.50    Top Width (ft)                       107.50              
  Vel Total (ft/s)            4.47    Avg. Vel. (ft/s)                       4.47              
  Max Chl Dpth (ft)          15.55    Hydr. Depth (ft)                       8.47              
  Conv. Total (cfs)       133411.2    Conv. (cfs)                        133411.2              
  Length Wtd. (ft)           55.91    Wetted Per. (ft)                     116.15              
  Min Ch El (ft)             13.30    Shear (lb/sq ft)                       0.45              
  Alpha                       1.00    Stream Power (lb/ft s)                 2.03              
  Frctn Loss (ft)             0.14    Cum Volume (acre-ft)        0.09       1.94              
  C & E Loss (ft)             1.53    Cum SA (acres)              0.06       0.28              
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater 
than 



         1.4.  This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.

BRIDGE                 

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 276     

INPUT
Description: Bridge PCH
Distance from Upstream XS =   55.91
Deck/Roadway Width        =   66.63
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       8
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  386.89   31.75       0  420.98   31.72   10.15  420.98   31.72   16.03
  421.01   31.72   30.05  441.02    31.7   29.97  441.02    31.7   15.32
  441.02    31.7   10.15  509.06   31.63       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      99
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      55    2.32      55    2.83      55   18.02      55   19.99      54
   23.57      53   26.35      52   29.66      51   32.14      50   32.87      49
   33.46      48   35.21      46   38.68      46   48.99      46   54.87      46
    70.4      47   92.46      48  136.22      48  138.01      47  140.37      46
  142.19      45  147.51      44  151.73      43   158.6      41  163.57      40
  166.83      39  170.22      38  188.97      37  192.44      37  192.68      37
  281.35   36.31  321.41      36  322.67      36  323.07      36  327.51      36
  332.04      36  332.67      36  336.15      36  353.84      36  357.24      36
  365.22      35  375.07      34  381.68   33.37  385.46      33  387.22      32
  388.83      31  390.23      30  391.61      29  392.86      28  394.13      27
  395.26      26  396.52      25  397.71      24  398.71      23  399.75      22
  401.05      21  404.91      20  408.09      19  411.85      18  416.93      17
     421    11.2  428.21    11.2     431    11.2  431.35    11.2  434.48    11.2
     441    11.2  446.66      16  448.51      17  450.05      18  451.45      19
  453.07      20  455.07      21  457.19      22  459.35      23  478.76      24
  485.84      25  487.52      26  489.92      27  496.92      28  499.73      29
  502.64      30   505.7      31  509.72      32  540.75      32  554.84      33
  563.88      34  568.09      35  571.95      36   574.5      37  581.05      38
  581.35   38.09  584.44      39  586.79      40  589.37      41  591.73      42
  594.13      43   597.3      44  600.43      45  600.81      45

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  385.46     .04  509.72     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
        385.46  509.72             .3       .5



Downstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   130.5   33.27       0     210   33.23    6.95     210   33.23   31.64
     231   33.22   31.75     231   33.44      10  349.01   33.15       0
  349.81   33.71       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      38    3.84      38    11.3      38      16      38   26.03      38
   30.86      37   31.43      37    34.4      37   39.67      37   40.91      37
   42.76      37   49.93      36   58.98      35   64.76      34    92.1      33
   93.63      33   95.51      34   98.61      35   103.2      35  112.86      35
  114.06      36  122.49      37  123.11      37  123.33      37  125.83      36
   127.2      35  129.09      34  131.44      33  133.26      32  134.63      31
  135.75      30  136.85      29  137.98      28  139.28      27  140.85      26
  146.04      25  148.06      24  149.74      23  150.67      22  152.31      21
  155.04      21  156.32      21  159.16      20  163.52      20  166.33      20
  174.06   19.77  190.26      19  190.82      18  191.64      17  194.02      16
  195.17      15  196.71      14  199.59      13  206.01    10.1  209.92    10.1
  215.53    10.1   217.6    10.1  218.39    10.1   223.7    10.1  226.53    10.1
   232.7    10.1   238.4    10.1     240      13  241.18      14  242.85      15
  243.82      16  245.48      17   247.6      18  249.81      19  251.75      20
  253.77      21  255.38      22  257.05      23  258.92      24   261.4      25
  268.14      26  271.44      27  277.49      28  280.75      29  285.53   29.99
  285.58      30  289.82      31  301.63      31  307.04      31  318.75      32
  339.67      32

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  122.49    .032  289.82    .045

Bank Sta: Left   Right    Coeff Contr.   Expan.
        122.49  289.82             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  189.93   36.78       T

Upstream Embankment side slope              =       0 horiz. to 1.0 vertical
Downstream Embankment side slope            =       0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .98
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
Selected Low Flow Methods = Highest Energy Answer

High Flow Method



       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT  Profile #100-yr bulked  
                                                                                             
  E.G. US. (ft)                 29.16    Element                 Inside BR US  Inside BR DS  
  W.S. US. (ft)                 28.85    E.G. Elev (ft)                27.48         25.88   
  Q Total (cfs)               4065.00    W.S. Elev (ft)                22.06         20.62   
  Q Bridge (cfs)              4065.00    Crit W.S. (ft)                22.06         20.62   
  Q Weir (cfs)                           Max Chl Dpth (ft)             10.86         10.52   
  Weir Sta Lft (ft)                      Vel Total (ft/s)              18.69         18.39   
  Weir Sta Rgt (ft)                      Flow Area (sq ft)            217.55        221.00   
  Weir Submerg                           Froude # Chl                   1.00          1.00   
  Weir Max Depth (ft)                    Specif Force (cu ft)        3541.97       3486.82   
  Min El Weir Flow (ft)         33.18    Hydr Depth (ft)               10.86         10.52   
  Min El Prs (ft)               30.05    W.P. Total (ft)               30.90         42.05   
  Delta EG (ft)                  9.35    Conv. Total (cfs)           29689.5       31021.5   
  Delta WS (ft)                 11.86    Top Width (ft)                20.03         21.00   
  BR Open Area (sq ft)         376.74    Frctn Loss (ft)                1.19          0.60   
  BR Open Vel (ft/s)            18.69    C & E Loss (ft)                0.08          1.22   
  BR Sluice Coef                         Shear Total (lb/sq ft)         8.24          5.63   
  BR Sel Method           Energy only    Power Total (lb/ft s)        153.98        103.64   
                                                                                             

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream 
         energy.  This is not physically possible, the momentum answer has been disregarded.
Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.
Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.



CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 195     

INPUT
Description: 
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      38    3.84      38    11.3      38      16      38   26.03      38
   30.86      37   31.43      37    34.4      37   39.67      37   40.91      37
   42.76      37   49.93      36   58.98      35   64.76      34    92.1      33
   93.63      33   95.51      34   98.61      35   103.2      35  112.86      35
  114.06      36  122.49      37  123.11      37  123.33      37  125.83      36
   127.2      35  129.09      34  131.44      33  133.26      32  134.63      31
  135.75      30  136.85      29  137.98      28  139.28      27  140.85      26
  146.04      25  148.06      24  149.74      23  150.67      22  152.31      21
  155.04      21  156.32      21  159.16      20  163.52      20  166.33      20
  174.06   19.77  190.26      19  190.82      18  191.64      17  194.02      16
  195.17      15  196.71      14  199.59      13  206.01      12  209.92     9.2
  215.53     9.2   217.6     9.2  218.39     9.2   223.7     9.2  226.53     9.2
   232.7     9.2   238.4      12     240      13  241.18      14  242.85      15
  243.82      16  245.48      17   247.6      18  249.81      19  251.75      20
  253.77      21  255.38      22  257.05      23  258.92      24   261.4      25
  268.14      26  271.44      27  277.49      28  280.75      29  285.53   29.99
  285.58      30  289.82      31  301.63      31  307.04      31  318.75      32
  339.67      32

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045  122.49    .032  289.82    .045

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        122.49  289.82             77.6    77.6    77.6             .3       .5
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  189.93   36.78       T

CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             19.80    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.82    Wt. n-Val.                            0.032              
  W.S. Elev (ft)             16.99    Reach Len. (ft)            77.60      77.60      77.60   
  Crit W.S. (ft)             16.99    Flow Area (sq ft)                    301.98              
  E.G. Slope (ft/ft)      0.009329    Area (sq ft)                         301.98              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)             53.78    Top Width (ft)                        53.78              
  Vel Total (ft/s)           13.46    Avg. Vel. (ft/s)                      13.46              
  Max Chl Dpth (ft)           7.79    Hydr. Depth (ft)                       5.61              
  Conv. Total (cfs)        42086.0    Conv. (cfs)                         42086.0              
  Length Wtd. (ft)           77.60    Wetted Per. (ft)                      58.08              
  Min Ch El (ft)              9.20    Shear (lb/sq ft)                       3.03              



  Alpha                       1.00    Stream Power (lb/ft s)                40.77              
  Frctn Loss (ft)             0.75    Cum Volume (acre-ft)        0.09       0.59              
  C & E Loss (ft)             0.41    Cum SA (acres)              0.06       0.13              
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  The program used 
critical 
         depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for additional cross 
         sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  This may 
indicate 
         the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the 
calculated 
         water surface came back below critical depth.  This indicates that there is not a valid subcritical answer.  The 
         program defaulted to critical depth.

CROSS SECTION          

RIVER: Little Sycamore 
REACH: Lower Reach        RS: 117     

INPUT
Description: 
Station Elevation Data    num=      75
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      33   16.61      33   23.12      33   30.82      33    38.1      33
   38.62      33   44.99      32    48.4      31   50.58      30   53.24      29
   54.83      28   56.09      27   56.98      26   58.61      25   60.36      24
   62.41      23   64.14      22   64.41   21.89   66.59      21   67.97      20
   69.09      19   70.24      18   72.34      17   73.41      16   74.78      15
   80.44      14   92.02      13  105.71      13  107.72      13  112.46      13
  127.46      14  133.51      15  137.21      15  138.88      15  163.55      16
  181.15   16.84  184.54      17  197.46      17  200.14      17     205      17
  218.14      16  220.85      15  224.89      14  237.43      13  238.41      13
  243.43      13  250.87      12  252.48      11  265.48      10  274.51      10
  308.97      10  309.45      11  310.03      12  310.64      13  311.33      14
  311.46   14.19  312.01      15  312.55      16  312.95      17  313.56      18
  313.87      19  314.35      20  314.66      21  315.32      22  315.62      23
  316.57      24  317.51      25  318.36      26  320.52      27  324.22      28
  328.12      29  332.19      30  336.13      31  351.79      31  364.41      31

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .045     205    .032  336.13     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           205  336.13                0       0       0             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
       0  204.56   17.12       T



CROSS SECTION OUTPUT  Profile #100-yr bulked  
                                                                                               
  E.G. Elev (ft)             17.20    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.99    Wt. n-Val.                            0.032              
  W.S. Elev (ft)             15.21    Reach Len. (ft)                                          
  Crit W.S. (ft)             15.21    Flow Area (sq ft)                    359.45              
  E.G. Slope (ft/ft)      0.010114    Area (sq ft)              100.74     359.45              
  Q Total (cfs)            4065.00    Flow (cfs)                          4065.00              
  Top Width (ft)            161.45    Top Width (ft)             69.60      91.85              
  Vel Total (ft/s)           11.31    Avg. Vel. (ft/s)                      11.31              
  Max Chl Dpth (ft)           5.21    Hydr. Depth (ft)                       3.91              
  Conv. Total (cfs)        40419.4    Conv. (cfs)                         40419.4              
  Length Wtd. (ft)                    Wetted Per. (ft)                      95.38              
  Min Ch El (ft)             10.00    Shear (lb/sq ft)                       2.38              
  Alpha                       1.00    Stream Power (lb/ft s)                26.91              
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

Warning: Divided flow computed for this cross-section.
Warning: Slope too steep for slope area to converge during supercritical flow calculations (normal depth is below 
critical 
         depth). Water surface set to critical depth.

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Little Sycamore 
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Lower Reach          5459               .08       .04       .06 
 Lower Reach          5334               .08       .04       .06 
 Lower Reach          5207              .045       .04       .06 
 Lower Reach          5120         Bridge                      
 Lower Reach          5011               .06       .04       .06 
 Lower Reach          4845               .06       .04       .06 
 Lower Reach          4582               .06       .04       .06 
 Lower Reach          4445               .06       .04       .06 
 Lower Reach          4402               .06       .04       .06 
 Lower Reach          4362         Culvert                     
 Lower Reach          4348               .06       .04       .06 
 Lower Reach          4245               .06       .04       .06 
 Lower Reach          4143               .06       .04       .06 
 Lower Reach          4042               .06       .04       .06 
 Lower Reach          3850               .06       .04       .06 
 Lower Reach          3745               .06       .04       .06 
 Lower Reach          3648               .06       .04       .06 
 Lower Reach          3549               .06       .04       .06 
 Lower Reach          3444               .06       .04       .06 
 Lower Reach          3350               .06       .04       .06 
 Lower Reach          3249               .06       .04       .06 
 Lower Reach          3182         Bridge                      



 Lower Reach          3136               .06       .04       .06 
 Lower Reach          3051               .05       .04       .06 
 Lower Reach          2960               .06       .04       .06 
 Lower Reach          2858               .06       .04       .06 
 Lower Reach          2761               .06       .04       .06 
 Lower Reach          2659               .07       .04       .06 
 Lower Reach          2556               .06       .04       .06 
 Lower Reach          2463               .06       .04       .06 
 Lower Reach          2364               .05       .04       .06 
 Lower Reach          2297         Bridge                      
 Lower Reach          2262               .05       .04       .06 
 Lower Reach          2163               .08       .04       .06 
 Lower Reach          2058               .06       .04       .06 
 Lower Reach          1962              .045       .04       .06 
 Lower Reach          1861              .045       .04       .06 
 Lower Reach          1803         Bridge                      
 Lower Reach          1762              .045       .04       .06 
 Lower Reach          1668              .045       .04       .06 
 Lower Reach          1542               .05       .04       .06 
 Lower Reach          1470               .05       .04       .06 
 Lower Reach          1368               .05       .04       .06 
 Lower Reach          1303               .05       .04       .06 
 Lower Reach          1252               .05       .04       .06 
 Lower Reach          1162              .045       .04       .06 
 Lower Reach          1065               .05       .04       .06 
 Lower Reach          988                .05       .04       .06 
 Lower Reach          948                .05       .04       .06 
 Lower Reach          872               .045       .04       .06 
 Lower Reach          787               .045       .04       .06 
 Lower Reach          707               .045       .04       .06 
 Lower Reach          623               .045       .04       .06 
 Lower Reach          505               .045       .04       .06 
 Lower Reach          404               .045       .04       .05 
 Lower Reach          366               .045       .04       .05 
 Lower Reach          276          Bridge                      
 Lower Reach          195               .045      .032      .045 
 Lower Reach          117               .045      .032       .08 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Little Sycamore 
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Lower Reach          5459            125.24    125.24    125.24 
 Lower Reach          5334            127.22    127.22    127.22 
 Lower Reach          5207            196.02    196.02    196.02 
 Lower Reach          5120         Bridge                        
 Lower Reach          5011            166.36    166.36    166.36 
 Lower Reach          4845            262.85    262.85    262.85 
 Lower Reach          4582            136.79    136.79    136.79 



 Lower Reach          4445             42.37     42.37     42.37 
 Lower Reach          4402             54.37     54.37     54.37 
 Lower Reach          4362         Culvert                       
 Lower Reach          4348            102.51    102.51    102.51 
 Lower Reach          4245            101.98    101.98    101.98 
 Lower Reach          4143            100.97    100.97    100.97 
 Lower Reach          4042            191.84    191.84    191.84 
 Lower Reach          3850            104.89    104.89    104.89 
 Lower Reach          3745             97.03     97.03     97.03 
 Lower Reach          3648             98.74     98.74     98.74 
 Lower Reach          3549            104.65    104.65    104.65 
 Lower Reach          3444             93.51     93.51     93.51 
 Lower Reach          3350            100.57    100.57    100.57 
 Lower Reach          3249            112.57    112.57    112.57 
 Lower Reach          3182         Bridge                        
 Lower Reach          3136             84.85     84.85     84.85 
 Lower Reach          3051             91.43     91.43     91.43 
 Lower Reach          2960            101.54    101.54    101.54 
 Lower Reach          2858             97.03     97.03     97.03 
 Lower Reach          2761            101.72    101.72    101.72 
 Lower Reach          2659            102.72    102.72    102.72 
 Lower Reach          2556             93.31     93.31     93.31 
 Lower Reach          2463                99        99        99 
 Lower Reach          2364            101.65    101.65    101.65 
 Lower Reach          2297         Bridge                        
 Lower Reach          2262             98.89     98.89     98.89 
 Lower Reach          2163            105.31    105.31    105.31 
 Lower Reach          2058             96.41     96.41     96.41 
 Lower Reach          1962            101.45    101.45    101.45 
 Lower Reach          1861             99.45     99.45     99.45 
 Lower Reach          1803         Bridge                        
 Lower Reach          1762             94.37     94.37     94.37 
 Lower Reach          1668            125.92    125.92    125.92 
 Lower Reach          1542             72.28     72.28     72.28 
 Lower Reach          1470            102.14    102.14    102.14 
 Lower Reach          1368             65.05     65.05     65.05 
 Lower Reach          1303             51.28     51.28     51.28 
 Lower Reach          1252             90.01     90.01     90.01 
 Lower Reach          1162             96.85     96.85     96.85 
 Lower Reach          1065             77.49     77.49     77.49 
 Lower Reach          988              40.56     40.56     40.56 
 Lower Reach          948              75.67     75.67     75.67 
 Lower Reach          872               85.3      85.3      85.3 
 Lower Reach          787              79.74     79.74     79.74 
 Lower Reach          707              83.92     83.92     83.92 
 Lower Reach          623             117.82    117.82    117.82 
 Lower Reach          505              100.7     100.7     100.7 
 Lower Reach          404              37.85     37.85     37.85 
 Lower Reach          366             171.34    171.34    171.34 
 Lower Reach          276          Bridge                        
 Lower Reach          195               77.6      77.6      77.6 
 Lower Reach          117                  0         0         0 
                                                                 



                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Little Sycamore 

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Lower Reach          5459            .1        .3 
 Lower Reach          5334            .1        .3 
 Lower Reach          5207            .3        .5 
 Lower Reach          5120     Bridge              
 Lower Reach          5011            .3        .5 
 Lower Reach          4845            .1        .3 
 Lower Reach          4582            .1        .3 
 Lower Reach          4445            .1        .3 
 Lower Reach          4402            .3        .5 
 Lower Reach          4362     Culvert             
 Lower Reach          4348            .3        .5 
 Lower Reach          4245            .1        .3 
 Lower Reach          4143            .1        .3 
 Lower Reach          4042            .1        .3 
 Lower Reach          3850            .1        .3 
 Lower Reach          3745            .1        .3 
 Lower Reach          3648            .1        .3 
 Lower Reach          3549            .1        .3 
 Lower Reach          3444            .1        .3 
 Lower Reach          3350            .1        .3 
 Lower Reach          3249            .1        .3 
 Lower Reach          3182     Bridge              
 Lower Reach          3136            .1        .3 
 Lower Reach          3051            .1        .3 
 Lower Reach          2960            .1        .3 
 Lower Reach          2858            .1        .3 
 Lower Reach          2761            .1        .3 
 Lower Reach          2659            .1        .3 
 Lower Reach          2556            .1        .3 
 Lower Reach          2463            .1        .3 
 Lower Reach          2364            .1        .3 
 Lower Reach          2297     Bridge              
 Lower Reach          2262            .1        .3 
 Lower Reach          2163            .1        .3 
 Lower Reach          2058            .1        .3 
 Lower Reach          1962            .1        .3 
 Lower Reach          1861            .3        .5 
 Lower Reach          1803     Bridge              
 Lower Reach          1762            .3        .5 
 Lower Reach          1668            .1        .3 
 Lower Reach          1542            .1        .3 
 Lower Reach          1470            .1        .3 
 Lower Reach          1368            .1        .3 
 Lower Reach          1303            .1        .3 
 Lower Reach          1252            .1        .3 
 Lower Reach          1162            .1        .3 



 Lower Reach          1065            .1        .3 
 Lower Reach          988             .1        .3 
 Lower Reach          948             .1        .3 
 Lower Reach          872             .1        .3 
 Lower Reach          787             .1        .3 
 Lower Reach          707             .1        .3 
 Lower Reach          623             .1        .3 
 Lower Reach          505             .1        .3 
 Lower Reach          404             .1        .3 
 Lower Reach          366             .3        .5 
 Lower Reach          276      Bridge              
 Lower Reach          195             .3        .5 
 Lower Reach          117             .1        .3 
                                                       

Profile Output Table - Standard Table 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)                 
                                                                                                                                                                      
  Lower Reach   117           100-yr bulked   4065.00       10.00       15.21       15.21       17.20     0.010114      11.31      
359.45      161.45           1.01  
  Lower Reach   195           100-yr bulked   4065.00        9.20       16.99       16.99       19.80     0.009329      13.46      
301.98       53.78           1.00  
  Lower Reach   276                            Bridge                                                                                                                 
  Lower Reach   366           100-yr bulked   4065.00       13.30       28.85       21.75       29.16     0.000928       4.47      
910.25      107.50           0.27  
  Lower Reach   404           100-yr bulked   4065.00       14.60       28.82                   29.23     0.001125       5.30      856.03      
124.31           0.30  
  Lower Reach   505           100-yr bulked   4065.00       16.70       27.22       27.22       30.34     0.015379      14.16      
286.99       46.07           1.00  
  Lower Reach   623           100-yr bulked   4065.00       21.03       29.92                   31.75     0.008139      10.85      
374.55       60.02           0.77  
  Lower Reach   707           100-yr bulked   4065.00       26.80       34.42       34.42       37.13     0.014426      13.22      
307.59       57.06           1.00  
  Lower Reach   787           100-yr bulked   4065.00       29.50       36.39       36.39       38.68     0.014591      12.13      
335.05       73.36           1.00  
  Lower Reach   872           100-yr bulked   4065.00       31.20       40.79       40.79       44.01     0.015068      14.39      
282.73       46.10           1.02  
  Lower Reach   948           100-yr bulked   4065.00       34.00       41.73       41.73       45.80     0.023438      16.20      
255.76       37.77           1.03  
  Lower Reach   988           100-yr bulked   4065.00       35.70       44.68       44.68       46.99     0.014832      12.19      
333.44       72.33           1.00  
  Lower Reach   1065          100-yr bulked   4065.00       39.70       48.10       48.10       50.05     0.009802      11.58      
420.06      130.31           0.84  
  Lower Reach   1162          100-yr bulked   4065.00       40.40       50.31       50.31       52.41     0.014407      11.63      
352.70       91.74           0.97  
  Lower Reach   1252          100-yr bulked   4065.00       43.00       51.53                   53.41     0.008397      10.99      
369.97       58.72           0.77  
  Lower Reach   1303          100-yr bulked   4065.00       45.50       57.07       57.07       59.23     0.028345      12.04      
357.99       82.41           0.61  
  Lower Reach   1368          100-yr bulked   4065.00       47.60       58.65       58.65       60.70     0.008848      12.33      
427.80      118.84           0.79  



  Lower Reach   1470          100-yr bulked   4065.00       49.70       60.27                   61.50     0.005602       8.90      
456.97       75.99           0.64  
  Lower Reach   1542          100-yr bulked   4065.00       55.20       63.19       63.19       65.85     0.014438      13.08      
310.86       58.52           1.00  
  Lower Reach   1668          100-yr bulked   4065.00       59.70       68.93       68.93       70.53     0.017124      10.13      
401.47      128.70           1.01  
  Lower Reach   1762          100-yr bulked   4065.00       63.20       73.53       73.53       75.71     0.012080      13.22      
381.45       90.22           0.88  
  Lower Reach   1803                           Bridge                                                                                                                 
  Lower Reach   1861          100-yr bulked   4065.00       67.50       79.78       75.10       80.30     0.001304       6.12      
796.35      123.35           0.34  
  Lower Reach   1962          100-yr bulked   4065.00       71.10       79.06       78.92       81.05     0.013762      11.32      
359.22       83.30           0.96  
  Lower Reach   2058          100-yr bulked   4065.00       73.00       82.95       82.95       85.91     0.014490      13.81      
294.37       49.62           1.00  
  Lower Reach   2163          100-yr bulked   4065.00       76.20       86.25       86.25       89.32     0.014593      14.05      
289.48       49.19           1.00  
  Lower Reach   2262          100-yr bulked   4065.00       80.30       90.46       90.46       93.19     0.014465      13.26      
308.40       65.46           0.99  
  Lower Reach   2297                           Bridge                                                                                                                 
  Lower Reach   2364          100-yr bulked   4065.00       80.90       95.79       93.04       96.68     0.002526       8.29      
641.99      109.31           0.45  
  Lower Reach   2463          100-yr bulked   4065.00       84.20       96.67       96.67       98.95     0.009547      12.52      
391.77      100.37           0.81  
  Lower Reach   2556          100-yr bulked   4065.00       87.30      100.28      100.28      103.01     0.009184      14.24      
380.17       74.82           0.77  
  Lower Reach   2659          100-yr bulked   4065.00       91.20      102.12                  103.99     0.008244      10.96      
370.90       59.37           0.76  
  Lower Reach   2761          100-yr bulked   4065.00       94.10      104.39      104.39      107.91     0.015585      15.04      
270.33       39.00           1.01  
  Lower Reach   2858          100-yr bulked   4065.00       98.75      107.73                  109.00     0.005740       9.06      
461.83       79.37           0.63  
  Lower Reach   2960          100-yr bulked   4065.00      104.10      114.03      114.03      116.66     0.010723      13.43      
355.23       85.34           0.89  
  Lower Reach   3051          100-yr bulked   4065.00      110.00      119.73      119.73      123.70     0.017964      15.99      
255.05       33.55           0.99  
  Lower Reach   3136          100-yr bulked   4065.00      113.80      125.92      125.92      127.65     0.008584      11.77      
506.93      144.98           0.70  
  Lower Reach   3182                           Bridge                                                                                                                 
  Lower Reach   3249          100-yr bulked   4065.00      119.80      132.31      131.15      132.93     0.009169       7.43      
686.52      169.83           0.32  
  Lower Reach   3350          100-yr bulked   4065.00      121.38      132.34                  133.99     0.006180      10.42      
427.85       90.56           0.66  
  Lower Reach   3444          100-yr bulked   4065.00      121.40      131.88      131.88      135.71     0.016902      15.69      
259.03       34.19           1.01  
  Lower Reach   3549          100-yr bulked   4065.00      127.20      137.12      137.12      140.75     0.016617      15.27      
266.14       36.80           1.00  
  Lower Reach   3648          100-yr bulked   4065.00      131.00      141.81      141.81      145.22     0.016154      14.82      
274.36       40.61           1.00  
  Lower Reach   3745          100-yr bulked   4065.00      133.70      145.01      145.01      148.18     0.016472      14.27      
284.82       44.95           1.00  
  Lower Reach   3850          100-yr bulked   4065.00      137.20      147.45      147.45      150.96     0.016417      15.04      
270.34       38.50           1.00  
  Lower Reach   4042          100-yr bulked   4065.00      144.50      155.97      155.97      159.17     0.016411      14.36      



283.05       45.04           1.01  
  Lower Reach   4143          100-yr bulked   4065.00      148.30      158.68      158.68      162.37     0.016343      15.41      
263.74       35.76           1.00  
  Lower Reach   4245          100-yr bulked   3650.00      152.80      164.16      164.16      167.35     0.016383      14.32      
254.98       40.89           1.01  
  Lower Reach   4348          100-yr bulked   3650.00      160.00      168.29      168.29      171.23     0.015179      13.74      
265.55       45.28           1.00  
  Lower Reach   4362                          Culvert                                                                                                                 
  Lower Reach   4402          100-yr bulked   3650.00      162.45      172.21      170.45      173.55     0.006424       9.29      
392.96       63.11           0.66  
  Lower Reach   4445          100-yr bulked   3650.00      163.20      172.25      172.25      175.71     0.016648      14.92      
244.60       35.64           1.00  
  Lower Reach   4582          100-yr bulked   3650.00      168.40      178.17      178.17      181.50     0.013384      14.71      
259.24       47.37           0.94  
  Lower Reach   4845          100-yr bulked   3650.00      178.19      189.57      189.57      192.89     0.016135      14.61      
249.86       37.78           1.00  
  Lower Reach   5011          100-yr bulked   3650.00      190.00      198.65      198.65      202.10     0.013267      15.28      
263.41       42.74           0.97  
  Lower Reach   5120                           Bridge                                                                                                                 
  Lower Reach   5207          100-yr bulked   3650.00      205.00      215.96      212.92      216.73     0.003046       7.03      
519.05       75.15           0.47  
  Lower Reach   5334          100-yr bulked   3650.00      211.00      218.58      218.58      221.44     0.013081      13.74      
287.94       55.10           0.97  
  Lower Reach   5459          100-yr bulked   3650.00      217.00      224.77      224.77      227.20     0.012813      13.69      
371.47       79.18           0.94  
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 276      BR    Bridge PCH
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 195    
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HEC-RAS Model       Plan: Post-Development Scoured    5/3/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

River = Little Sycamore   Reach = Lower Reach      RS = 117    
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HEC-RAS   River: Little Sycamore   Reach: Lower Reach    Profile: 100-yr bulked

Reach River Sta Profile Plan 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)  

Lower Reach 5459    100-yr bulked Post-Fire Pre-Dev 3650.00 217.00 224.77 224.77 227.20 0.012813 13.69 371.47 79.18 0.94

Lower Reach 5459    100-yr bulked Post-Dev Scour 3650.00 217.00 224.77 224.77 227.20 0.012813 13.69 371.47 79.18 0.94

Lower Reach 5334    100-yr bulked Post-Fire Pre-Dev 3650.00 211.00 218.58 218.58 221.44 0.013081 13.74 287.94 55.10 0.97

Lower Reach 5334    100-yr bulked Post-Dev Scour 3650.00 211.00 218.58 218.58 221.44 0.013081 13.74 287.94 55.10 0.97

Lower Reach 5207    100-yr bulked Post-Fire Pre-Dev 3650.00 205.00 215.96 212.92 216.73 0.003046 7.03 519.05 75.15 0.47

Lower Reach 5207    100-yr bulked Post-Dev Scour 3650.00 205.00 215.96 212.92 216.73 0.003046 7.03 519.05 75.15 0.47

Lower Reach 5120    Bridge

Lower Reach 5011    100-yr bulked Post-Fire Pre-Dev 3650.00 190.00 198.65 198.65 202.10 0.013267 15.28 263.41 42.74 0.97

Lower Reach 5011    100-yr bulked Post-Dev Scour 3650.00 190.00 198.65 198.65 202.10 0.013267 15.28 263.41 42.74 0.97

Lower Reach 4845    100-yr bulked Post-Fire Pre-Dev 3650.00 180.00 190.00 190.00 193.27 0.015511 14.50 251.78 38.82 1.00

Lower Reach 4845    100-yr bulked Post-Dev Scour 3650.00 178.19 189.57 189.57 192.89 0.016135 14.61 249.86 37.78 1.00

Lower Reach 4582    100-yr bulked Post-Fire Pre-Dev 3650.00 171.00 179.66 179.66 182.69 0.011856 14.26 286.15 54.69 0.91

Lower Reach 4582    100-yr bulked Post-Dev Scour 3650.00 168.40 178.17 178.17 181.50 0.013384 14.71 259.24 47.37 0.94

Lower Reach 4445    100-yr bulked Post-Fire Pre-Dev 3650.00 165.00 173.10 173.10 176.52 0.016939 14.84 245.90 36.27 1.01

Lower Reach 4445    100-yr bulked Post-Dev Scour 3650.00 163.20 172.25 172.25 175.71 0.016648 14.92 244.60 35.64 1.00

Lower Reach 4402    100-yr bulked Post-Fire Pre-Dev 3650.00 163.00 172.37 170.65 173.70 0.006384 9.27 393.87 63.65 0.66

Lower Reach 4402    100-yr bulked Post-Dev Scour 3650.00 162.45 172.21 170.45 173.55 0.006424 9.29 392.96 63.11 0.66

Lower Reach 4362    Culvert

Lower Reach 4348    100-yr bulked Post-Fire Pre-Dev 3650.00 160.00 168.22 168.22 171.16 0.015189 13.76 265.32 45.16 1.00

Lower Reach 4348    100-yr bulked Post-Dev Scour 3650.00 160.00 168.29 168.29 171.23 0.015179 13.74 265.55 45.28 1.00

Lower Reach 4245    100-yr bulked Post-Fire Pre-Dev 3650.00 154.00 165.36 165.36 168.25 0.013395 13.65 276.06 68.86 0.93

Lower Reach 4245    100-yr bulked Post-Dev Scour 3650.00 152.80 164.16 164.16 167.35 0.016383 14.32 254.98 40.89 1.01

Lower Reach 4143    100-yr bulked Post-Fire Pre-Dev 4065.00 151.00 160.81 160.81 164.29 0.015510 14.96 271.75 39.24 1.00

Lower Reach 4143    100-yr bulked Post-Dev Scour 4065.00 148.30 158.68 158.68 162.37 0.016343 15.41 263.74 35.76 1.00

Lower Reach 4042    100-yr bulked Post-Fire Pre-Dev 4065.00 148.00 157.82 157.82 161.17 0.015819 14.69 276.69 41.54 1.00

Lower Reach 4042    100-yr bulked Post-Dev Scour 4065.00 144.50 155.97 155.97 159.17 0.016411 14.36 283.05 45.04 1.01

Lower Reach 3850    100-yr bulked Post-Fire Pre-Dev 4065.00 141.00 150.03 150.03 153.08 0.014986 14.02 290.18 55.48 1.00

Lower Reach 3850    100-yr bulked Post-Dev Scour 4065.00 137.20 147.45 147.45 150.96 0.016417 15.04 270.34 38.50 1.00

Lower Reach 3745    100-yr bulked Post-Fire Pre-Dev 4065.00 138.00 147.59 147.59 150.58 0.014239 13.90 298.41 60.52 0.97

Lower Reach 3745    100-yr bulked Post-Dev Scour 4065.00 133.70 145.01 145.01 148.18 0.016472 14.27 284.82 44.95 1.00

Lower Reach 3648    100-yr bulked Post-Fire Pre-Dev 4065.00 135.00 144.10 144.10 147.78 0.016517 15.40 263.91 35.85 1.00

Lower Reach 3648    100-yr bulked Post-Dev Scour 4065.00 131.00 141.81 141.81 145.22 0.016154 14.82 274.36 40.61 1.00

Lower Reach 3549    100-yr bulked Post-Fire Pre-Dev 4065.00 131.00 140.43 140.43 143.69 0.015281 14.48 280.77 43.28 1.00

Lower Reach 3549    100-yr bulked Post-Dev Scour 4065.00 127.20 137.12 137.12 140.75 0.016617 15.27 266.14 36.80 1.00



HEC-RAS   River: Little Sycamore   Reach: Lower Reach    Profile: 100-yr bulked (Continued)

Reach River Sta Profile Plan 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)  

Lower Reach 3444    100-yr bulked Post-Fire Pre-Dev 4065.00 128.00 136.03 136.03 139.25 0.014378 14.39 284.01 62.53 0.98

Lower Reach 3444    100-yr bulked Post-Dev Scour 4065.00 121.40 131.88 131.88 135.71 0.016902 15.69 259.03 34.19 1.01

Lower Reach 3350    100-yr bulked Post-Fire Pre-Dev 4065.00 124.00 132.86 132.86 135.39 0.011378 12.96 348.13 84.68 0.90

Lower Reach 3350    100-yr bulked Post-Dev Scour 4065.00 121.38 132.34 133.99 0.006180 10.42 427.85 90.56 0.66

Lower Reach 3249    100-yr bulked Post-Fire Pre-Dev 4065.00 121.00 131.20 131.20 132.95 0.006479 12.21 551.44 151.02 0.70

Lower Reach 3249    100-yr bulked Post-Dev Scour 4065.00 119.80 132.31 131.15 132.93 0.009169 7.43 686.52 169.83 0.32

Lower Reach 3182    Bridge

Lower Reach 3136    100-yr bulked Post-Fire Pre-Dev 4065.00 115.00 126.09 126.09 127.83 0.008707 11.94 511.70 145.33 0.72

Lower Reach 3136    100-yr bulked Post-Dev Scour 4065.00 113.80 125.92 125.92 127.65 0.008584 11.77 506.93 144.98 0.70

Lower Reach 3051    100-yr bulked Post-Fire Pre-Dev 4065.00 112.00 122.21 122.21 124.91 0.011589 13.95 338.21 64.47 0.90

Lower Reach 3051    100-yr bulked Post-Dev Scour 4065.00 110.00 119.73 119.73 123.70 0.017964 15.99 255.05 33.55 0.99

Lower Reach 2960    100-yr bulked Post-Fire Pre-Dev 4065.00 109.00 117.38 117.38 119.35 0.010960 13.44 457.08 108.14 0.88

Lower Reach 2960    100-yr bulked Post-Dev Scour 4065.00 104.10 114.03 114.03 116.66 0.010723 13.43 355.23 85.34 0.89

Lower Reach 2858    100-yr bulked Post-Fire Pre-Dev 4065.00 105.00 112.66 112.66 114.51 0.009871 11.90 455.43 124.20 0.85

Lower Reach 2858    100-yr bulked Post-Dev Scour 4065.00 98.75 107.73 109.00 0.005740 9.06 461.83 79.37 0.63

Lower Reach 2761    100-yr bulked Post-Fire Pre-Dev 4065.00 101.00 109.28 109.28 111.84 0.011414 13.11 346.15 74.53 0.90

Lower Reach 2761    100-yr bulked Post-Dev Scour 4065.00 94.10 104.39 104.39 107.91 0.015585 15.04 270.33 39.00 1.01

Lower Reach 2659    100-yr bulked Post-Fire Pre-Dev 4065.00 97.00 106.58 106.58 109.04 0.010624 13.78 410.50 96.00 0.90

Lower Reach 2659    100-yr bulked Post-Dev Scour 4065.00 91.20 102.12 103.99 0.008244 10.96 370.90 59.37 0.76

Lower Reach 2556    100-yr bulked Post-Fire Pre-Dev 4065.00 93.00 102.02 102.02 104.48 0.011768 14.32 388.95 77.15 0.93

Lower Reach 2556    100-yr bulked Post-Dev Scour 4065.00 87.30 100.28 100.28 103.01 0.009184 14.24 380.17 74.82 0.77

Lower Reach 2463    100-yr bulked Post-Fire Pre-Dev 4065.00 90.00 99.52 99.52 101.91 0.010790 12.62 361.84 104.09 0.88

Lower Reach 2463    100-yr bulked Post-Dev Scour 4065.00 84.20 96.67 96.67 98.95 0.009547 12.52 391.77 100.37 0.81

Lower Reach 2364    100-yr bulked Post-Fire Pre-Dev 4065.00 86.00 96.32 95.15 97.53 0.005400 10.31 540.29 113.19 0.63

Lower Reach 2364    100-yr bulked Post-Dev Scour 4065.00 80.90 95.79 93.04 96.68 0.002526 8.29 641.99 109.31 0.45

Lower Reach 2297    Bridge

Lower Reach 2262    100-yr bulked Post-Fire Pre-Dev 4065.00 83.00 93.01 93.01 94.88 0.008668 12.01 468.48 128.33 0.77

Lower Reach 2262    100-yr bulked Post-Dev Scour 4065.00 80.30 90.46 90.46 93.19 0.014465 13.26 308.40 65.46 0.99

Lower Reach 2163    100-yr bulked Post-Fire Pre-Dev 4065.00 79.00 88.27 88.27 90.08 0.008364 11.75 488.04 142.14 0.78

Lower Reach 2163    100-yr bulked Post-Dev Scour 4065.00 76.20 86.25 86.25 89.32 0.014593 14.05 289.48 49.19 1.00

Lower Reach 2058    100-yr bulked Post-Fire Pre-Dev 4065.00 75.00 83.85 83.85 86.71 0.014745 13.56 299.80 53.03 1.01

Lower Reach 2058    100-yr bulked Post-Dev Scour 4065.00 73.00 82.95 82.95 85.91 0.014490 13.81 294.37 49.62 1.00

Lower Reach 1962    100-yr bulked Post-Fire Pre-Dev 4065.00 72.00 82.26 82.26 84.12 0.009913 12.40 420.30 106.49 0.81



HEC-RAS   River: Little Sycamore   Reach: Lower Reach    Profile: 100-yr bulked (Continued)

Reach River Sta Profile Plan 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)  

Lower Reach 1962    100-yr bulked Post-Dev Scour 4065.00 71.10 79.06 78.92 81.05 0.013762 11.32 359.22 83.30 0.96

Lower Reach 1861    100-yr bulked Post-Fire Pre-Dev 4065.00 69.00 77.68 76.15 78.47 0.004073 8.23 631.96 158.92 0.55

Lower Reach 1861    100-yr bulked Post-Dev Scour 4065.00 67.50 79.78 75.10 80.30 0.001304 6.12 796.35 123.35 0.34

Lower Reach 1807    Bridge

Lower Reach 1762    100-yr bulked Post-Fire Pre-Dev 4065.00 66.00 74.64 74.64 76.16 0.009959 11.80 477.85 143.17 0.79

Lower Reach 1762    100-yr bulked Post-Dev Scour 4065.00 63.20 73.53 73.53 75.71 0.012080 13.22 381.45 90.22 0.88

Lower Reach 1668    100-yr bulked Post-Fire Pre-Dev 4065.00 63.00 70.91 70.91 72.28 0.009599 11.47 508.09 160.68 0.81

Lower Reach 1668    100-yr bulked Post-Dev Scour 4065.00 59.70 68.93 68.93 70.53 0.017124 10.13 401.47 128.70 1.01

Lower Reach 1542    100-yr bulked Post-Fire Pre-Dev 4065.00 57.00 65.22 65.22 67.77 0.015468 12.80 317.63 63.62 1.01

Lower Reach 1542    100-yr bulked Post-Dev Scour 4065.00 55.20 63.19 63.19 65.85 0.014438 13.08 310.86 58.52 1.00

Lower Reach 1470    100-yr bulked Post-Fire Pre-Dev 4065.00 55.00 61.33 61.33 63.55 0.015454 11.96 339.79 76.46 1.00

Lower Reach 1470    100-yr bulked Post-Dev Scour 4065.00 49.70 60.27 61.50 0.005602 8.90 456.97 75.99 0.64

Lower Reach 1368    100-yr bulked Post-Fire Pre-Dev 4065.00 51.00 58.98 58.98 61.77 0.013772 14.20 342.97 84.53 0.98

Lower Reach 1368    100-yr bulked Post-Dev Scour 4065.00 47.60 58.65 58.65 60.70 0.008848 12.33 427.80 118.84 0.79

Lower Reach 1303    100-yr bulked Post-Dev Scour 4065.00 45.50 57.07 57.07 59.23 0.028345 12.04 357.99 82.41 0.61

Lower Reach 1252    100-yr bulked Post-Fire Pre-Dev 4065.00 46.00 54.50 54.50 56.99 0.012389 12.95 343.15 71.45 0.94

Lower Reach 1252    100-yr bulked Post-Dev Scour 4065.00 43.00 51.53 53.41 0.008397 10.99 369.97 58.72 0.77

Lower Reach 1162    100-yr bulked Post-Fire Pre-Dev 4065.00 43.00 51.97 51.97 53.83 0.009008 12.97 468.03 117.72 0.82

Lower Reach 1162    100-yr bulked Post-Dev Scour 4065.00 40.40 50.31 50.31 52.41 0.014407 11.63 352.70 91.74 0.97

Lower Reach 1065    100-yr bulked Post-Fire Pre-Dev 4065.00 40.00 48.36 48.36 50.25 0.009787 11.73 440.21 132.18 0.83

Lower Reach 1065    100-yr bulked Post-Dev Scour 4065.00 39.70 48.10 48.10 50.05 0.009802 11.58 420.06 130.31 0.84

Lower Reach 988     100-yr bulked Post-Fire Pre-Dev 4065.00 37.00 47.49 47.49 49.13 0.006683 11.18 514.46 168.79 0.71

Lower Reach 988     100-yr bulked Post-Dev Scour 4065.00 35.70 44.68 44.68 46.99 0.014832 12.19 333.44 72.33 1.00

Lower Reach 948     100-yr bulked Post-Dev Scour 4065.00 34.00 41.73 41.73 45.80 0.023438 16.20 255.76 37.77 1.03

Lower Reach 872     100-yr bulked Post-Fire Pre-Dev 4065.00 33.00 43.55 43.55 45.44 0.007585 11.74 442.94 125.81 0.74

Lower Reach 872     100-yr bulked Post-Dev Scour 4065.00 31.20 40.79 40.79 44.01 0.015068 14.39 282.73 46.10 1.02

Lower Reach 787     100-yr bulked Post-Fire Pre-Dev 4065.00 30.00 40.18 40.18 42.17 0.008802 11.80 429.70 122.86 0.79

Lower Reach 787     100-yr bulked Post-Dev Scour 4065.00 29.50 36.39 36.39 38.68 0.014591 12.13 335.05 73.36 1.00

Lower Reach 707     100-yr bulked Post-Fire Pre-Dev 4065.00 27.00 35.25 35.25 38.39 0.014623 14.22 285.85 45.54 1.00

Lower Reach 707     100-yr bulked Post-Dev Scour 4065.00 26.80 34.42 34.42 37.13 0.014426 13.22 307.59 57.06 1.00

Lower Reach 623     100-yr bulked Post-Fire Pre-Dev 4065.00 22.00 32.24 32.24 35.28 0.014957 13.99 290.51 47.98 1.00

Lower Reach 623     100-yr bulked Post-Dev Scour 4065.00 21.03 29.92 31.75 0.008139 10.85 374.55 60.02 0.77

Lower Reach 505     100-yr bulked Post-Fire Pre-Dev 4065.00 19.00 30.79 32.12 0.004837 9.26 439.10 58.63 0.60



HEC-RAS   River: Little Sycamore   Reach: Lower Reach    Profile: 100-yr bulked (Continued)

Reach River Sta Profile Plan 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)  

Lower Reach 505     100-yr bulked Post-Dev Scour 4065.00 16.70 27.22 27.22 30.34 0.015379 14.16 286.99 46.07 1.00

Lower Reach 404     100-yr bulked Post-Fire Pre-Dev 4065.00 17.00 31.44 31.67 0.000527 4.08 1144.95 134.74 0.21

Lower Reach 404     100-yr bulked Post-Dev Scour 4065.00 14.60 28.82 29.23 0.001125 5.30 856.03 124.31 0.30

Lower Reach 366     100-yr bulked Post-Fire Pre-Dev 4065.00 16.00 31.44 23.10 31.64 0.000498 3.58 1135.93 119.34 0.20

Lower Reach 366     100-yr bulked Post-Dev Scour 4065.00 13.30 28.85 21.75 29.16 0.000928 4.47 910.25 107.50 0.27

Lower Reach 276     Bridge

Lower Reach 195     100-yr bulked Post-Fire Pre-Dev 4065.00 11.00 17.96 17.96 20.70 0.009351 13.27 306.36 56.68 1.01

Lower Reach 195     100-yr bulked Post-Dev Scour 4065.00 9.20 16.99 16.99 19.80 0.009329 13.46 301.98 53.78 1.00

Lower Reach 117     100-yr bulked Post-Fire Pre-Dev 4065.00 10.00 15.21 15.21 17.20 0.010114 11.31 359.45 161.45 1.01

Lower Reach 117     100-yr bulked Post-Dev Scour 4065.00 10.00 15.21 15.21 17.20 0.010114 11.31 359.45 161.45 1.01
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HEC-RAS Model       Plan:     1) Post-Dev Scour    4/27/2021     2) Post-Fire Pre-Dev    4/27/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev
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Scour Comparison Analysis
2020 2014 Scour 2018 Scour

Station Elevation Elevation Depth Elevation Depth
117 10 10.0                    -                      
195 11 9.2                       (1.8)                     
366 16 12.5                    (3.5)                     13.3                    (2.7)           
404 17 13.9                    (3.1)                     14.6                    (2.4)           
505 19 15.0                    (4.0)                     16.7                    (2.3)           
623 22 22.0                    -                      20.8                    (1.2)           
707 27 26.4                    (0.6)                     26.8                    (0.2)           
787 32 29.0                    (3.0)                     29.5                    (2.5)           
872 33 31.7                    (1.3)                     31.2                    (1.8)           
988 37 34.5                    (2.5)                     34.9                    (2.1)           

1065 40 37.1                    (2.9)                     39.7                    (0.3)           
1162 43 40.0                    (3.0)                     40.8                    (2.2)           
1252 46 43.0                    (3.0)                     42.9                    (3.1)           
1368 51 46.9                    (4.1)                     47.6                    (3.4)           
1470 56 49.9                    (6.1)                     49.7                    (6.3)           
1542 57 54.8                    (2.2)                     55.2                    (1.8)           
1668 63 59.8                    (3.2)                     59.7                    (3.3)           
1762 66 62.5                    (3.5)                     63.2                    (2.8)           
1861 69 67.1                    (1.9)                     67.5                    (1.5)           
1962 72 70.8                    (1.2)                     71.3                    (0.7)           
2058 75 73.9                    (1.1)                     73.0                    (2.0)           
2163 79 75.7                    (3.3)                     76.2                    (2.8)           
2262 83 79.9                    (3.1)                     80.3                    (2.7)           
2364 86 81.0                    (5.0)                     80.9                    (5.1)           
2463 90 84.8                    (5.2)                     84.2                    (5.8)           
2556 93 87.3                    (5.7)                     87.3                    (5.7)           
2659 97 90.8                    (6.2)                     91.2                    (5.8)           
2761 101 94.1                    (6.9)                     94.5                    (6.5)           
2858 105 98.3                    (6.7)                     98.9                    (6.1)           
2960 109 104.1                  (4.9)                     
3051 112 110.0                  (2.0)                     
3136 115 113.8                  (1.2)                     
3249 121 120.0                  (1.0)                     
3350 124 121.4                  (2.6)                     
3444 128 124.6                  (3.4)                     
3549 131 127.2                  (3.8)                     
3648 135 131.0                  (4.0)                     
3745 138 133.7                  (4.3)                     
3850 141 137.2                  (3.8)                     
4042 148 144.5                  (3.5)                     
4143 151 148.3                  (2.7)                     
4245 154 152.8                  (1.2)                     
4348 160 160.0                  -                      
4402 163 162.5                  (0.5)                     
4445 165 163.2                  (1.8)                     
4582 171 168.4                  (2.6)                     
4845 180 178.5                  (1.5)                     



 (7.0)

 (6.0)

 (5.0)

 (4.0)

 (3.0)

 (2.0)

 (1.0)

 -
0 1000 2000 3000 4000 5000 6000

Sc
ou

r D
ep

th
, f

t

Cross Section Section Number

SCOUR DEPTH COMPARISON

Depth Depth
2014 2018



Post-Fire, Pre-Development
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HEC-RAS Model       Plan: Post-Fire - Pre-Development    4/27/2021 
Geom: Post Fire - w Remaining Bridges    Flow: Post-Fire Pre-Dev
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Label
Shear Chan 100-

yr Label Shear Chan 1-yr  Label
Shear Chan 2-

yr  Label Shear Chan 5-yr  Label
Shear Chan 10-

yr  Label
Shear Chan 

25-yr  Label
Shear Chan 

50-yr  
x y x y x y x y x y x y x y

0 2.134231329 0 0.946107924 0 1.173442125 0 1.467337132 0 1.726856947 0 1.841006279 0 1.929047346
77.6 2.703388453 77.6 1.141696811 77.6 1.368046522 77.6 1.680717111 77.6 1.987666726 77.6 2.314466 77.6 2.439956188

248.94 0.343714476 248.94 0.361240953 248.94 0.470368117 248.94 0.601264834 248.94 0.705022395 248.94 0.540111244 248.94 0.445672214
286.79 0.453210205 286.79 1.491343379 286.79 1.140955925 286.79 1.042088628 286.79 1.058745861 286.79 0.734351158 286.79 0.633240283
387.49 3.695083857 387.49 2.188152552 387.49 2.608703852 387.49 3.072193623 387.49 3.589620113 387.49 4.044895649 387.49 4.253977776
505.31 4.651733398 505.31 2.396822453 505.31 2.795744419 505.31 3.29976511 505.31 3.695736885 505.31 4.046444416 505.31 4.242692471
589.23 4.654993534 589.23 2.030388832 589.23 2.372887373 589.23 2.868565559 589.23 3.382663012 589.23 3.96236515 589.23 4.203422546
668.97 3.959862947 668.97 2.235546112 668.97 2.681573629 668.97 3.192373276 668.97 3.657744884 668.97 4.12434864 668.97 4.309940815
754.27 4.70284605 754.27 2.24826026 754.27 2.767726898 754.27 3.336613417 754.27 3.763040066 754.27 4.28907299 754.27 4.516798496

870.5 3.111606836 870.5 2.254004955 870.5 2.72761178 870.5 3.289911509 870.5 3.686351299 870.5 4.180016041 870.5 3.69786787
947.99 3.142518759 947.99 1.996211886 947.99 2.46566987 947.99 3.045657396 947.99 3.429419279 947.99 3.750015974 947.99 3.497653008

1044.84 3.350493193 1044.84 2.364188433 1044.84 2.876202345 1044.84 3.320783138 1044.84 2.675062656 1044.84 2.999514341 1044.84 3.23883152
1134.85 3.854235172 1134.85 2.196121454 1134.85 2.744570971 1134.85 3.087471724 1134.85 3.214880228 1134.85 3.40217638 1134.85 3.530450583
1251.18 3.490711451 1251.18 2.105843067 1251.18 2.568990469 1251.18 3.10763216 1251.18 3.480506659 1251.18 3.397166967 1251.18 3.418609142
1353.32 3.581417561 1353.32 1.642957091 1353.32 1.913918138 1353.32 2.164697409 1353.32 2.513470173 1353.32 2.959820271 1353.32 3.276737213

1425.6 3.995445728 1425.6 1.76584208 1425.6 2.047630548 1425.6 2.499600172 1425.6 2.886327028 1425.6 3.35095191 1425.6 3.700675964
1551.52 2.874196529 1551.52 2.297993183 1551.52 2.831849337 1551.52 3.29110837 1551.52 1.987472773 1551.52 2.335641861 1551.52 2.542364836
1645.89 3.000026941 1645.89 2.412563324 1645.89 2.992352247 1645.89 3.671649456 1645.89 4.107242107 1645.89 2.298070669 1645.89 2.597097397
1745.34 1.419588089 1745.34 1.271828771 1745.34 0.374024212 1745.34 0.612818122 1745.34 0.80493927 1745.34 1.045722723 1745.34 1.24345541
1846.79 3.173028469 1846.79 2.475396872 1846.79 3.100571156 1846.79 3.684305429 1846.79 4.030702114 1846.79 2.635053873 1846.79 2.861521482

1943.2 4.424213886 1943.2 1.929999948 1943.2 2.319247484 1943.2 2.638061762 1943.2 2.466350794 1943.2 3.797864437 1943.2 4.189178467
2048.51 2.906226397 2048.51 2.219758034 2048.51 2.721997261 2048.51 3.277062654 2048.51 3.615992069 2048.51 3.951519012 2048.51 3.038144827

2147.4 3.096805096 2147.4 2.338124752 2147.4 2.920098305 2147.4 3.524108171 2147.4 3.914994478 2147.4 4.503354549 2147.4 4.235442162
2249.05 2.023352861 2249.05 2.468644142 2249.05 1.351000905 2249.05 0.803338289 2249.05 1.084716439 2249.05 1.456405997 2249.05 1.731252789
2348.05 4.287589073 2348.05 2.199077845 2348.05 2.69446826 2348.05 3.241208792 2348.05 3.631913662 2348.05 3.931488037 2348.05 4.022571087
2441.36 4.17590332 2441.36 2.436615467 2441.36 2.912823915 2441.36 2.525366068 2441.36 2.710033894 2441.36 3.258345127 2441.36 3.765317202
2544.08 3.952722549 2544.08 2.398552895 2544.08 2.789872885 2544.08 3.266804218 2544.08 2.940839052 2544.08 3.226047277 2544.08 3.616457224

2645.8 3.902448416 2645.8 1.875349641 2645.8 2.311301708 2645.8 2.831725121 2645.8 3.235344648 2645.8 3.77268362 2645.8 4.07990694
2742.83 3.176100731 2742.83 1.907185793 2742.83 2.338008165 2742.83 2.809354067 2742.83 2.973177433 2742.83 2.836844921 2742.83 3.029089212
2844.37 3.689989328 2844.37 2.273057699 2844.37 2.868818045 2844.37 3.189250708 2844.37 2.577575922 2844.37 2.855574369 2844.37 3.268930912

2935.8 4.241570473 2935.8 2.264400005 2935.8 2.769975424 2935.8 3.397620201 2935.8 3.842506647 2935.8 3.63887763 2935.8 3.985328674
3020.65 2.958565235 3020.65 2.306562185 3020.65 2.879511118 3020.65 3.676714897 3020.65 4.317813396 3020.65 4.958456993 3020.65 2.987204552
3133.22 2.892803431 3133.22 2.243953705 3133.22 2.830340862 3133.22 3.523970842 3133.22 3.412109375 3133.22 2.175982237 3133.22 2.707642078
3233.79 4.181791782 3233.79 1.936094165 3233.79 2.390562534 3233.79 3.02872324 3233.79 3.451993465 3233.79 3.861609697 3233.79 4.092702389

3327.3 4.782934666 3327.3 1.949944615 3327.3 2.437722445 3327.3 3.022139311 3327.3 3.476525068 3327.3 4.052227974 3327.3 4.429865837
3431.95 4.855642319 3431.95 2.171914577 3431.95 2.711390495 3431.95 3.325437546 3431.95 3.75248003 3431.95 4.201432705 3431.95 4.538480282
3530.69 5.427078724 3530.69 2.090618134 3530.69 2.672679901 3530.69 3.395678997 3530.69 3.948801994 3530.69 4.576802254 3530.69 5.019784451
3627.72 4.969460487 3627.72 2.290750265 3627.72 2.773071289 3627.72 3.330588341 3627.72 3.731995821 3627.72 4.267673492 3627.72 4.651538849
3732.61 4.610225677 3732.61 2.135167837 3732.61 2.639624119 3732.61 3.184592009 3732.61 3.612842798 3732.61 4.053394318 3732.61 4.373222351
3924.45 5.104465961 3924.45 2.359345436 3924.45 2.86768508 3924.45 3.303678274 3924.45 3.707674742 3924.45 4.294125557 3924.45 4.695009708
4025.42 5.150004864 4025.42 2.296461344 4025.42 2.75142622 4025.42 3.338035107 4025.42 3.798663616 4025.42 4.327486992 4025.42 4.752797604

4127.4 5.145168304 4127.4 2.655558586 4127.4 3.156490803 4127.4 3.773305655 4127.4 4.09675312 4127.4 4.524348736 4127.4 4.935251713



4229.91 4.566906452 4229.91 2.015562773 4229.91 2.567733049 4229.91 3.21001935 4229.91 3.524240732 4229.91 4.057714462 4229.91 4.345502377
4284.28 1.850292563 4284.28 0.835739076 4284.28 1.321419001 4284.28 1.538870335 4284.28 1.673491478 4284.28 1.623676777 4284.28 1.823855042
4326.65 5.126880646 4326.65 2.066061497 4326.65 2.671705246 4326.65 3.263078928 4326.65 3.623650074 4326.65 4.260176182 4326.65 4.860029221
4463.44 4.583981037 4463.44 2.032129049 4463.44 2.640650034 4463.44 3.311764717 4463.44 3.70207262 4463.44 4.264324665 4463.44 4.463983536
4726.29 4.978009224 4726.29 2.45314455 4726.29 2.961586475 4726.29 3.413385868 4726.29 3.678003788 4726.29 4.18439579 4726.29 4.728346348
4892.65 5.157335281 4892.65 2.106929064 4892.65 2.709429502 4892.65 3.208475351 4892.65 3.641065598 4892.65 4.266853809 4892.65 4.945528984
5088.67 1.035732388 5088.67 1.74512291 5088.67 2.25167346 5088.67 2.758068085 5088.67 3.167146683 5088.67 0.896869123 5088.67 0.947973013
5215.89 4.320318699 5215.89 1.881455541 5215.89 2.438338757 5215.89 3.02119112 5215.89 3.390589952 5215.89 3.65149188 5215.89 4.127391338
5341.13 4.142439842 5341.13 2.136454821 5341.13 2.670197248 5341.13 3.278224468 5341.13 2.789589167 5341.13 3.273621798 5341.13 3.876837254



Post-Fire, Post-Development
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HEC-RAS Model       Plan: Post-Development    4/27/2021 
Geom: Post-Development    Flow: Post-Fire Pre-Dev

Main Channel Distance (ft)

Sh
ea

r C
ha

n 
(lb

/s
q 

ft)

Legend

Shear Chan 100-yr not bulke

Shear Chan 50-yr not bulked

Shear Chan 25-yr not bulked

Shear Chan 10-yr not bulked

Shear Chan 5-yr not bulked

Shear Chan 2-yr not bulked

Shear Chan 1-yr not bulked

Little Sycamore Lower Reach



Label
Shear Chan 100-

yr Label Shear Chan 1-yr  Label
Shear Chan 2-

yr  Label Shear Chan 5-yr  Label
Shear Chan 10-

yr  Label
Shear Chan 

25-yr  Label
Shear Chan 

50-yr  
x y x y x y x y x y x y x y

0 2.134231329 0 0.946107924 0 1.173442125 0 1.467337132 0 1.726856947 0 1.841006279 0 1.929047346
77.6 2.703388453 77.6 1.141696811 77.6 1.368046522 77.6 1.680717111 77.6 1.987666726 77.6 2.314466 77.6 2.439956188

248.94 0.818382263 248.94 1.813119888 248.94 2.181265354 248.94 0.60166049 248.94 0.704857647 248.94 0.815811217 248.94 0.818742573
286.79 1.172142148 286.79 1.734660506 286.79 2.073633909 286.79 1.042935371 286.79 1.05845511 286.79 1.076459289 286.79 1.106020093
387.49 4.589851379 387.49 2.188152552 387.49 2.608703852 387.49 3.072193623 387.49 3.589620113 387.49 4.044895649 387.49 4.253977776
505.31 2.339621305 505.31 1.525794387 505.31 1.724587321 505.31 1.954495549 505.31 2.074371099 505.31 2.182151079 505.31 2.229355335
589.23 4.176728725 589.23 1.88110733 589.23 2.196297884 589.23 2.66608882 589.23 3.118161917 589.23 3.577818394 589.23 3.791172504
668.97 3.530309916 668.97 1.575666308 668.97 1.890519023 668.97 2.311037779 668.97 2.68997097 668.97 3.066508293 668.97 3.214378834
754.27 4.513989449 754.27 2.096242428 754.27 2.541588545 754.27 3.061299086 754.27 3.471279621 754.27 3.936411619 754.27 4.18943119
829.94 5.092406273 829.94 1.533261538 829.94 1.972465038 829.94 2.610453606 829.94 3.166508198 829.94 3.925302744 829.94 4.580565929

870.5 3.695412874 870.5 2.050345421 870.5 2.406298876 870.5 2.730717659 870.5 2.991778374 870.5 3.280050516 870.5 3.52248764
947.99 3.270717382 947.99 1.945144296 947.99 2.400224447 947.99 2.913832426 947.99 3.279509306 947.99 3.721509457 947.99 4.040867329

1044.84 3.341142893 1044.84 2.002196312 1044.84 2.415961504 1044.84 2.891813278 1044.84 3.222553492 1044.84 3.420023203 1044.84 3.322248697
1134.85 3.930010557 1134.85 1.740577579 1134.85 2.159100533 1134.85 2.626650333 1134.85 2.985991478 1134.85 3.412624121 1134.85 3.698951483
1186.13 4.251726151 1186.13 1.941067696 1186.13 2.684263229 1186.13 3.542742014 1186.13 3.997159481 1186.13 4.533449173 1186.13 4.39303875
1251.18 3.296373129 1251.18 2.114600658 1251.18 2.593178272 1251.18 2.605823755 1251.18 3.163478374 1251.18 3.061168432 1251.18 3.17055583
1353.32 3.482430935 1353.32 1.561947346 1353.32 1.918657541 1353.32 2.324704409 1353.32 2.617501497 1353.32 2.954262495 1353.32 3.194576263

1425.6 3.988613605 1425.6 1.7589463 1425.6 2.045609474 1425.6 2.472081423 1425.6 2.896196842 1425.6 3.366747618 1425.6 3.706145287
1551.52 2.842478752 1551.52 1.800990582 1551.52 1.930176497 1551.52 2.118559122 1551.52 2.281148672 1551.52 2.53412509 1551.52 2.646815062
1645.89 3.891829014 1645.89 2.31668067 1645.89 2.827485085 1645.89 2.290580988 1645.89 2.46901226 1645.89 3.024615288 1645.89 3.664481163
1745.34 0.538135886 1745.34 1.701598048 1745.34 2.069151163 1745.34 0.564451039 1745.34 2.674675226 1745.34 1.250567675 1745.34 0.954371393
1846.79 2.179247379 1846.79 1.831426859 1846.79 2.171171427 1846.79 2.547992229 1846.79 2.7947402 1846.79 3.148342133 1846.79 3.360514641

1943.2 4.321713448 1943.2 2.143776417 1943.2 2.509639263 1943.2 2.94651413 1943.2 3.27197504 1943.2 3.733614683 1943.2 4.047966003
2048.51 4.407795429 2048.51 1.950847983 2048.51 2.439461708 2048.51 2.953485489 2048.51 3.357496977 2048.51 3.851572514 2048.51 4.160010815

2147.4 4.109573364 2147.4 2.026242495 2147.4 2.441935301 2147.4 2.872155905 2147.4 3.198229074 2147.4 3.584641695 2147.4 3.837845564
2249.05 1.566898227 2249.05 2.074809313 2249.05 2.529220343 2249.05 3.061310053 2249.05 3.462342262 2249.05 2.075015545 2249.05 1.554825425
2348.05 3.327395201 2348.05 1.969970465 2348.05 2.430294275 2348.05 2.988370657 2348.05 3.350782871 2348.05 2.921376705 2348.05 3.063514948
2441.36 4.232916355 2441.36 2.242810726 2441.36 2.721218348 2441.36 3.26123333 2441.36 4.583899021 2441.36 3.248616695 2441.36 3.784754992
2544.08 3.834454298 2544.08 1.744105816 2544.08 2.133593798 2544.08 2.580547333 2544.08 2.747323513 2544.08 3.386411905 2544.08 3.662545443

2645.8 4.494993687 2645.8 1.878621101 2645.8 2.361494541 2645.8 2.933747768 2645.8 3.352637291 2645.8 3.88863039 2645.8 4.254697323
2742.83 0.757985353 2742.83 0.276474565 2742.83 0.397040039 2742.83 0.507766187 2742.83 0.570455849 2742.83 0.647778332 2742.83 0.709769368
2844.37 3.660311222 2844.37 1.737481475 2844.37 2.142537832 2844.37 2.621665716 2844.37 2.983970881 2844.37 3.307453156 2844.37 3.545269251

2935.8 5.54168272 2935.8 2.178490877 2935.8 2.737053871 2935.8 3.405778408 2935.8 3.942078114 2935.8 4.604347706 2935.8 5.097040176
3020.65 2.909868717 3020.65 2.53184247 3020.65 3.058018446 3020.65 3.681459665 3020.65 4.218832016 3020.65 4.833191395 3020.65 2.858137608
3133.22 2.17925024 3133.22 2.258458614 3133.22 2.817173004 3133.22 5.171425343 3133.22 3.896897793 3133.22 4.520766258 3133.22 3.31910944
3233.79 3.229267597 3233.79 1.96869576 3233.79 2.443116903 3233.79 1.909534216 3233.79 1.404062986 3233.79 1.861769438 3233.79 2.576592445

3327.3 4.746603489 3327.3 1.976385117 3327.3 2.460542917 3327.3 3.023250103 3327.3 3.496150255 3327.3 4.025384903 3327.3 4.359009266
3431.95 4.787042141 3431.95 2.139727116 3431.95 2.648216248 3431.95 3.200370789 3431.95 3.62610817 3431.95 4.133219719 3431.95 4.470973969
3530.69 4.741533756 3530.69 2.091272831 3530.69 2.545295238 3530.69 3.121544361 3530.69 3.533170462 3530.69 4.05039978 3530.69 4.407945633
3627.72 4.452517986 3627.72 2.197816133 3627.72 2.635948896 3627.72 3.128293037 3627.72 3.482616425 3627.72 3.860357046 3627.72 4.131286621
3732.61 4.672281265 3732.61 2.176596165 3732.61 2.68512702 3732.61 3.268046618 3732.61 3.648741007 3732.61 4.108590603 3732.61 4.414248943
3924.45 4.491084576 3924.45 2.32625246 3924.45 2.778359175 3924.45 3.246356487 3924.45 3.574937105 3924.45 3.959542513 3924.45 4.218408108



4025.42 5.100600243 4025.42 2.238582373 4025.42 2.758176565 4025.42 3.350358486 4025.42 3.8073771 4025.42 4.357707024 4025.42 4.731964588
4127.4 4.825512886 4127.4 2.597528934 4127.4 3.105097055 4127.4 3.620461702 4127.4 3.854121447 4127.4 4.230101109 4127.4 4.640548229

4229.91 4.51708889 4229.91 2.010860443 4229.91 2.571186066 4229.91 3.194596529 4229.91 3.536028385 4229.91 4.024029255 4229.91 4.312310696
4284.28 2.017047405 4284.28 0.943041921 4284.28 1.179848909 4284.28 1.355609417 4284.28 1.516325474 4284.28 1.896381497 4284.28 1.971314549
4326.65 5.127000332 4326.65 2.065654039 4326.65 2.671665192 4326.65 3.261983156 4326.65 3.623684168 4326.65 4.260208607 4326.65 4.860124111
4463.44 4.603263855 4463.44 2.031263351 4463.44 2.650016785 4463.44 3.349256992 4463.44 3.748144388 4463.44 4.273152828 4463.44 4.513811588
4726.29 4.968895912 4726.29 2.454773426 4726.29 2.967579603 4726.29 3.421108484 4726.29 3.700984001 4726.29 4.195031643 4726.29 4.746049881
4892.65 5.157335281 4892.65 2.106929064 4892.65 2.709429502 4892.65 3.208475351 4892.65 3.641065598 4892.65 4.266853809 4892.65 4.945528984
5088.67 1.035732388 5088.67 1.74512291 5088.67 2.25167346 5088.67 2.758068085 5088.67 3.167146683 5088.67 0.896869123 5088.67 0.947973013
5215.89 4.320318699 5215.89 1.881455541 5215.89 2.438338757 5215.89 3.02119112 5215.89 3.390589952 5215.89 3.65149188 5215.89 4.127391338
5341.13 4.142439842 5341.13 2.136454821 5341.13 2.670197248 5341.13 3.278224468 5341.13 2.789589167 5341.13 3.273621798 5341.13 3.876837254



Post Development with Scour
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HEC-RAS Model       Plan: Post-Development Scoured    4/27/2021 
Geom: Post-Development Scoured    Flow: Post-Fire Pre-Dev

Main Channel Distance (ft)
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Legend

Shear Chan 100-yr not bulke

Shear Chan 50-yr not bulked

Shear Chan 25-yr not bulked

Shear Chan 10-yr not bulked

Shear Chan 5-yr not bulked

Shear Chan 2-yr not bulked

Shear Chan 1-yr not bulked

Little Sycamore Lower Reach



Label
Shear Chan 100-

yr Label Shear Chan 1-yr  Label
Shear Chan 2-

yr  Label Shear Chan 5-yr  Label
Shear Chan 10-

yr  Label
Shear Chan 

25-yr  Label
Shear Chan 

50-yr  
x y x y x y x y x y x y x y

0 2.134231329 0 0.946107924 0 1.173442125 0 1.467337132 0 1.726856947 0 1.841006279 0 1.929047346
77.6 2.800700665 77.6 0.450432092 77.6 0.810203433 77.6 1.488419414 77.6 2.067630529 77.6 2.361685276 77.6 2.533234119

248.94 0.61399895 248.94 0.510533929 248.94 0.660030603 248.94 0.834961295 248.94 0.930115759 248.94 0.998967588 248.94 1.031199574
286.79 0.90568912 286.79 2.343175888 286.79 2.905864716 286.79 2.806242228 286.79 1.958188772 286.79 1.672083497 286.79 1.610926151
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Camp Hess Kramer – Little Sycamore Creek  
Restoration Project Description 
April 2021 
 
The purpose of the proposed restoration project on Little Sycamore Creek is:  

1. To address post-flood impacts and conditions in Little Sycamore Creek to enhance and stabilize 
creek functions such as improved geomorphic processes including channel and bank stability, 
floodplain connectivity, expansion of the riparian corridor for overall habitat connectivity and 
resilience, integrated stormwater and water quality protection, flood conveyance capacity and site 
aesthetics in Little Sycamore Creek at Camp Hess Kramer.  

Within Camp Hess Kramer, the Little Sycamore Creek restoration project includes holistic enhancement 
and stabilization of 4,329 linear feet of creek channel and expansion of the riparian corridor. 

1. The three (3) primary objectives of the restoration work in Little Sycamore Creek are to: 
1) remove of flood-deposited sediment and debris to restore an open, stable and resilient channel 
for conveying creek flows and sediment; 2) revegetate the channel corridor to restore riparian 
ecological functions and enhanced landscape connectivity, and 3) integrate the restored creek 
channel and riparian corridor with the overall site plan and camp programming. 

See the Geomorphic Conditions Update and Basis of Design for Little Sycamore Creek, Camp Hess 
Kramer (ESA, April 2021) report for more detailed discussion of site conditions, basis of design and 
design recommendations. 

Little Sycamore Creek Restoration 

The purpose of the creek restoration component of the rebuild of Camp Hess Kramer is to restore the 
channel functions of Little Sycamore Creek through the removal of flood-deposited sediments and debris 
to re-establish pre-flood conditions and topography and to implement a suite of channel and bank 
improvements in order to stabilize the channel and riparian corridor within the camp. The creek has 
experienced a range of impacts from decades of land-use and maintenance actions including construction 
of undersized bridges and ad hoc bank and channel stabilization structures. In November 2018 the 
Woolsey Fire burned much of the Camp and the creek’s watershed. When seasonal rains started in the 
weeks following the fire, the site experienced destructive flooding in the mainstem and a tributary on the 
east side of the creek, as well a landslide from Yerba Buena Road, debris flows from the valley sides, and 
channel erosion. Sediment from these processes deposited in the channel, completely blocking several 
bridge openings and causing flooding throughout parts of the lower camp. The Camp arranged an 
emergency response and performed work under emergency permits (Ventura County # PL19-0005 and 
USACE #SPL-2019-00052-GLH) which included removal of 14,000 (approximately) cubic yards of 
sediment and debris from the creek channel, as well as actions to temporarily stabilize the creek and 
reduce the vulnerability of the Camp to further flows, erosion and deposition.  

Approximately 4,329 linear feet of Little Sycamore Creek would be restored by excavating and removing 
remaining flood-deposited sediment and debris from the channel and adjacent areas; re-establishing 
channel floodplain connections; laying back, stabilizing and revegetating banks; installing a series of 
channel grade control structures based on natural analogs; preserving mature trees, integrating stormwater 
measures; replacing undersized bridges and planting native riparian vegetation within the expanded 
riparian corridor. 
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TABLE 2-1 
CONSTRUCTION ACTIVITIES FOR PROPOSED ACTIONS 

Location Construction Activity Construction Area 

Depth of Excavation / 
Quantity of Excavation 
and Fill 

Construction 
Duration 

CREEK CHANNEL AND RIPARIAN RESTORATION AND ENHANCEMENT (EARTHWORK)  
Lower Camp 
Little Sycamore 
Creek 
Sta. 0+00 to Sta. 
25+00 

• Excavation and removal of flood-
deposited sediment and debris 

• Clear and grub; remove invasive 
plant species 

• Tree protection 
• Reconstruct 289 linear feet of 

eroding banks utilizing 
biotechnical measures 

• Layback and stabilize 3,468 linear 
feet of oversteepened banks 

• Construct 615 linear feet of 
boulder toe protection (vegetated 
rock slope) including at bridges 

• Install 8 boulder weirs 
• Construct 4 stormwater 

outlet/energy dissipation 
structures  

Construction Area: 
1.92 acres 
 
OHW Work Area 
(estimate): 
0.44 acres 
 
Total Footprint: 
1.92 acres 

Depth: 0’ to 7’ 
 
Earthwork:  
Sediment/Debris 
Removal (Cut):  
• 7,029 CY 
 
Bank Reconstruction 
(Fill): 
• 196 CY 
 
Net Cut: 6,833 
 

20 weeks 

Middle Camp 
Little Sycamore 
Creek  
Sta. 25+00 to Sta. 
43+29 

• Excavation and removal of flood-
deposited sediment and debris 

• Clear and grub; remove invasive 
plant species 

• Tree protection 
• Layback and stabilize 1,726 linear 

feet of oversteepened banks 
• Construct 410 linear feet of toe 

protection (vegetated rock slope) 
including at bridges 

• Install 4 boulder weirs 
• Construct 3 stormwater 

outlet/energy dissipation 
structures  

Construction Area: 
0.95 acres 
 
OHW Work Area 
(estimate): 
0.22 acres 
 
Total Footprint: 
0.95 acres 

Depth: 0’ to 9’ 
 
Earthwork:  
Sediment/Debris 
Removal (Cut):  
• 5,341 CY 
 
Bank Reconstruction 
(Fill): 
• 37 CY 
 
Net Cut: 5,304 
 

20 weeks 

RIPARIAN HABITAT RESTORATION (PLANTING) 
Creek Corridor 
Little Sycamore 
Creek 
Sta. 0+00 to Sta. 
43+69 

• Remove invasive plant species 
• 0 trees removed 
• Plant trees 
• Plant riparian vegetation 

Construction Area:  
 
Lower Camp: 
1.92 acres 
 
Middle Camp: 
0.95 acres 
 
Total Footprint: 
2.87 acres 

No excavation or fill 
would take place for 
revegetation or tree 
planting 

8 – 10 weeks 

 
Restoration and Enhancement Details 

Creek restoration and enhancement activities include removal of flood-deposited sediment and debris from 
the channel and adjacent areas; channel widening and floodplain grading; laying back, stabilizing and 
revegetating banks; installing a series of channel grade control structures based on natural analogs; 
preserving mature trees, integrating stormwater measures; replacing undersized bridges and planting 
native riparian vegetation within the expanded riparian corridor. Construction of the restored creek channel 
would require removal of fill, most of which would be transferred and placed at locations within the camp. 



The creek restoration design approach uses fundamental concepts in fluvial geomorphology and 
engineering principles to create a dynamically stable creek. The Geomorphic Conditions Update and 
Basis of Design for Little Sycamore Creek, Camp Hess Kramer (ESA, April 2021) report is provided 
under a separate attachment. The creek would be restored and stabilized as a cobble/boulder channel 
characterized by step-pool and plane-bed features that would incorporate a mix of roughened ramps, step-
pool and boulder weir structures. The spacing of the in-channel structures is based on the location of 
previously documented knickpoints and channel incision as well as the slope and hydraulic characteristics 
of the channel.  

The intent of this design is to achieve a stable and self-maintaining creek that requires a low level of 
adaptive management and maintenance practices. This would allow the creek to exist in a state of dynamic 
equilibrium, where is it properly transporting both water and sediment in a balanced manner, neither leading 
to excessive erosion nor deposition throughout the restored creek channel. 

The overall creek restoration would include the restoration of approximately 2.87 acres of riparian habitat 
through channel enhancement and stabilization, grading, and planting. For project creek channel 
restoration components, including channel and floodplain grading and revegetation, typical excavation 
depths range from one foot to four feet (1’ – 4’) below the post-flood ground surface, but would extend to 
approximately nine (9) feet in some locations. 

Construction Activities 

Creek restoration activities would involve: 1) excavating approximately 11,137 cubic yards (CY) of 
flood-deposited sediment and debris to reestablish and widen the channel and floodplains; 2) placing 
excavated material at designated locations on the site; 3) grading and laying back oversteepened banks; 
4) constructing in-stream channel grade control structures; and 5) bank reconstruction including 
installation of biotechnical stabilization measures.  

Existing structures and ad hoc construction debris and other deleterious materials encountered within the 
creek channel would be demolished and removed. Existing structures and materials include 
approximately 200 linear feet of failed retaining wall (multiple sections), concrete and asphalt rubble, 
buried fire and flood damaged materials and old tires. In addition, miscellaneous abandoned storm drains 
and drain inlets would also be demolished and removed from the site.  

The graded creek banks would be laid back to more stable profiles ranging from 2:1 to 6:1 
(horizontal:vertical) slopes, except where space limitations require a steeper slope. These banks will 
receive bank stabilization ranging from biotechnical bank stabilization measures to erosion control fabric 
and seeding depending on hydraulic conditions and geomorphic setting. Biotechnical bank stabilization 
measures, which include vegetated soil lifts, vegetated rock slope, and brush mats, would be employed in 
areas where banks are 2:1 or steeper and in bank reconstruction areas. In areas where toe scour and/or 
active erosion has been identified construction of vegetated rock slope protection will occur in lower bank 
zones to protect against future erosion and bank failure. 

Heavy construction equipment is anticipated to complete the earthwork phases of the creek restoration 
activities include tracked excavators and small bulldozers, rubber-tired loaders and dump trucks. 
Construction of channel and bank stabilization structures will include small and large tracked excavators 



and rubber-tired loaders combined with labor forces using hand tools and light mechanical equipment. 
Implementation of the creek revegetation plan will involve small tracked excavators, rubber-tired loaders 
and dump trucks, bobcats, crew trucks combined with labor forces using hand tools and light mechanical 
equipment. 

The creek restoration project will require equipment to access the channel in order to effectively complete 
the sediment removal, channel and bank grading and construction of channel and bank stabilization 
structures. A temporary dewatering and water control plan will be developed to support in-channel 
construction activities. The plan will be submitted for review and approval to appropriate regulatory 
agencies including California Department of Fish & Wildlife (CDFW), the Regional Water Quality 
Control Board (RWQCB) and Ventura County. 

Vegetation Disturbance during Construction 

During the excavation work, plant material containing predominantly non-native plant species would be 
removed and later replaced with native riparian vegetation. The creek and fill areas would be cleared and 
grubbed of surface and sub-surface deleterious matter, including vegetation and ad hoc construction 
materials (concrete, asphalt, etc). These materials would be removed from the site. 

The post-flood conditions in Little Sycamore Creek are characterized by highly variable topography 
(stockpiled sediment and debris, sloughing banks, etc) and disturbed vegetation cover. Trees within the 
corridor are comprised primarily of native Sycamores and Oaks and non-native Eucalyptus. During the 
sediment removal, excavation for construction of channel and bank structures plant material containing 
predominantly non-native plant species would be removed from the project area. Trees within the grading 
and work areas will be protected. 

Construction activities for restoration of Little Sycamore Creek would occur over a 2.87-acre area and 
would require removal of approximately 1.5 acres of existing vegetation to complete the 4,329 linear feet 
of restoration work. No trees are anticipated to be removed from the riparian corridor as a result of creek 
restoration project. 

Ground Surface Protection during Construction 

During construction, disturbed areas would be protected with specified erosion control measures (e.g., 
jute, straw, coconut fiber erosion control fabric, coir logs, straw, silt fencing, etc.) throughout the 
approximately 4,329 linear feet of creek restoration areas. 

Riparian Revegetation 

The restoration plantings would be installed in two (2) general zones within the expanded and enhanced 
riparian area: floodplain and riparian bank. The floodplain would be established adjacent to the active 
channel and include willows (Salix sp.) and other instream wetland species such as sedges and rushes. 
The riparian bank would be planted from the bank toe up to top of bank and would include a variety of 
riparian and wetland species such as California sycamore (Platanus racemosa), Coast live oak (Quercus 
agrifolia), willows (Salix sp.), mule fat (Baccharis salicifolia), California mugwort (Artemisia 
douglasiana), California blackberry (Rubus ursinus) and California wild rose (Rosa californica). The 
provisional plant list is provided in the Geomorphic Conditions Update and Basis of Design for Little 



Sycamore Creek, Camp Hess Kramer (ESA, April 2021). The revegetation plan is integral to the overall 
creek restoration plan to support goals for bank stability, habitat complexity and connectivity and fuel 
modification. 

A temporary irrigation system will be installed and maintained over a period of three to five years to 
support successful establishment of the native riparian plantings. 
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THIS MAP, AND THE SURVEY IT REPRESENTS, WAS PREPARED BY ME OR UNDER MY
DIRECT SUPERVISION.

DANIEL B. EISENGART, PLS                                         DATE: 04/20/2021             
SURVEYOR, PLS L8961
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