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OVERVIEW

This report was prepared to provide design information for the existing Sand Creek -Center Tributary
Drainageway as part of the Solace Apartment development.  This document is the Channel Analysis
report for the Solace Apartments. The Sand Creek-Center Tributary Drainageway has been studied as
part of a Flood Insurance Study (FIS) for El Paso County Colorado, Volume 7 of 8, revised
December 7, 2018 and Sand Creek Drainage Basin Planning Study, dated January 1993.  Existing
flow rates from the Sand Creek Planning Study were used as the basis for the design of the existing
channel condition.

GENERAL LOCATION AND DESCRIPTION

Location
The proposed Solace Apartments, known as “Solace” from herein, is a parcel of land located in
Section 7, Township 14 South, Range 65 West of the 6th Principal Meridian in El Paso County,
Colorado. Solace is a 28.99 acre, urban, multifamily-development and is comprised of 16 apartment
buildings and associated infrastructure. Solace is bound by existing industrial developments to the
North and vacant land to the West. Galley Road bounds the property to the south and existing light
industrial businesses to the east. A vicinity map of the area is presented in Appendix A.

Description of Property
Solace is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling range land condition. In general, Solace slopes from
northwest to southeast. The existing conditions of the Sand Creek -Center Tributary Drainageway on
the site are heavily wooded for the length of the channel throughout the Solace site.

Per an NRCS web soil survey of the area, Solace is made up of Type B soils with a very small
percentage of Type A in the northwest corner of the property. This Type B soil is a blendon sandy
loam.  This soil type has a moderate infiltration rate when thoroughly wet.  It also consists of
moderately deep or deep, moderately well drained or well drained soil.  A soil survey map has been
presented in Appendix A.

Floodplain Statement
Based on the FEMA FIRM Map numbers 08041C0751G & 08041C0752G, dated December 7, 2018,
a portion of the existing drainageway lies within Zone AE and Zone X. Zone AE is defined as area
subject to inundation by the 1-percent-annual-chance flood event and is a flood hazard area. Zone X
is defined as area outside the Special Flood Hazard Area (SFHA) and higher than the elevation of the
0.2-percent-annual-chance (or 500-year) flood. The FIRM Map has been presented in Appendix A.
Currently a portion of the Solace site lies within Zone AE at the extension of Paonia Street to Galley
Road, as seen in FEMA FIRM Map number 08041C0752G.
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PREVIOUS SAND CREEK STUDIES

Solace lies within Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin Planning
Study” prepared by Kiowa Engineering in January 1993.

The Sand Creek Drainage Basin covers approximately 54 square miles in unincorporated El Paso
County, CO. The Sand Creek Drainage Basin is tributary to Fountain Creek. In its existing condition,
the basin is comprised of developed land with the exception of the Solace Parcel which is comprised
of rolling rangeland with fair to good vegetative cover associated with Colorado’s semi-arid climate.
The natural Drainageway within the site limits is typically deep and narrow with a well-defined flow
path in most areas. Anticipated land use for the Solace parcel includes multifamily residential and
open space.

As part of its drainage research, JR Engineering reviewed the following drainage studies, reports and
LOMRs:

Sand Creek Drainage Basin Planning Study prepared by Kiowa Engineering Corporation in
January 1993.
Flood Insurance Study– El Paso County, Colorado & Incorporated Areas Vol 7 of 8,
December 2018.
LOMR- Case No. 05-08-0368P Federal Emergency Management Agency, May 23, 2007.

The Sand Creek Drainage Basin Planning Study was used to establish a stormwater management
plan for the existing and future stormwater infrastructure needs within the Sand Creek Drainage
Basin. The Sand Creek Drainage Basin Planning Study conducted a hydrologic analysis using a
runoff model named the Soil Conservation Service (SCS) Computer Program for the Project
Formulation Hydrology (TR20). Based on provided drainage maps and analysis, in its existing
condition, the Sand Creek-Center Tributary Drainageway contains a 100-year flow of 720 cfs at
upstream station 1053 then jumps to 960 cfs at station 1030 in Sand Creek along Solace’s east
property line. The flow then changes again at station 1014, to a value of 956 cfs, where the flow from
the secondary drainageway on Paonia Street converges with the Sand Creek Drainageway, this flow
was based on JR Engineering analysis.  These flows were used in the model as they were depicted as
being the flows present in the project section of the Sand Creek Tributary Drainageway as called out
in Sand Creek Drainage Basin Planning Study. The major Sand Creek-Center Tributary
Drainageway conveys the stormwater south along the eastern property line where it ultimately
outfalls into the Fountain Creek.  JR Engineering also performed a hydrologic analysis to determine
the flows in the Sand Creek-Center Tributary Drainageway and arrived at similar results to those
shown in the Sand Creek Drainage Basin Planning Study, thus verifying the validity of these flows.
These basin calculations show that the 720-960 cfs, based on the Sand Creek Drainage Basin
Planning Study, are still valid for this existing condition, a summary table of the flows in the Sand
Creek Drainageway based on various studies can be found below.
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SOLACE APARTMENTS
Sand Creek Center Tributary Flow Summary Table

Report/Study Location Flow (cfs)
Sand Creek DBPS, Kiowa Engineering,

Rev. March 1996, Table III-2
DP 45, @ Galley Rd.

Crossing          1,340

Sand Creek DBPS, Kiowa Engineering,
Rev. March 1996, CTP-2 @ STA 125+00          960

Sand Creek DBPS, Kiowa Engineering,
Rev. March 1996, CTP-2 @ STA 132+30          720

Flood Insurance Study, El Paso
County, Rev. December 7, 2018 Section N, @ Galley Road          723

JR Engineering October 2019  @ Galley Road          956

FEMA prepared a revised FIS for El Paso County Colorado, Volume 7 of 8, dated December 7,
2018.  The effective floodplain for the site is shown on the FIRM 08041C0752G, revised to reflect
LOMR, dated May 23, 2007.  The study area of the FIS where the Sand Creek Drainageway crosses
Galley Road, was found to overtop the culverts and flow onto the road. According to the FIS, this
crossing has a 10% annual chance of flooding and is located in Zone AE of the FIRM.   This location
is a Special Flood Hazard Area (SFHA) inundated by the 100-year flood, Zone AE (base flood
elevations determined).  The Sand Creek Drainage Basin LOMR was executed on May 23, 2007. The
LOMR revised the flood zone or the area south of Galley Road. See FIRM Map Panel 08041C0752G
for limits of LOMR study and revised flood zones, presented in Appendix C.

To the west of the Sand Creek-Center Tributary Drainageway is a secondary Drainageway that
captures the flow coming from the west side of Paonia Street. This drainage way is located at the
proposed extension of Paonia Street to meet Galley Road. According to Sand Creek Drainage Basin
LOMR, the flow present in this secondary drainageway in a 1-percent-annual-chance flood event is
792 cfs. Offsite flows also contribute to this second drainageway.  In order to mitigate offsite flows
from coming onto the site, an inlet has been proposed at the northern property line to capture any
offsite flows coming from the northern developments along the existing Paonia Street. This inlet will
capture flows traveling down the west side of Paonia Street. Flows on the east side will be
transported to the Sand Creek Drainageway via and existing concrete channel located along the
northern property line of the site. The proposed inlet and storm sewer will convey the captured flows
directly to the Sand Creek Drainageway.  This outfall will incorporate an energy dissipation structure
that utilizes grouted boulders in order to reduce the velocities of the flows prior to entering the
drainageway. This energy dissipation structure will prevent erosion and any other negative impacts to
the drainageway.  A detail of this structure can be found in Appendix C.

Channel Deficiencies
The Sand Creek Drainage Basin Planning Study performed a hydraulic analysis of the Sand Creek-
Center Tributary Drainageway between Galley Road and Paonia Street, and an analysis of the
crossing structure for Sand Creek at Galley Road. For the crossing structure at Galley Road they

Daniel Torres
Callout
Please indicate that the northern developments and the secondary drainageway flows shall be captured. The inlet shall take into account the total flow from the secondary drainage way

Daniel Torres
Callout
There appears to be an issue with this design. Currently the grade downstream of the existing Paonia St appears to be higher allowing the offsite/secondary drainageway flow from the east side of the road to enter this existing concrete channel. In your proposed condition, it does not appear that the flow would enter this existing concrete channel as Paonia St. will be extended downstream at a descending grade. The majority of the secondary drainageways flow will bypass this existing concrete channel. Please identify how this flow will be diverted to the main channel to the east.
Hydraulics for the diversion of the secondary drainageway flow shall be provided with the final drainage report.

Daniel Torres
Highlight
. Flows on the east side will be
transported to the Sand Creek Drainageway via and existing concrete channel loca
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determined that the existing crossing structures were inadequate for the demands of the Drainageway
and would require improvements to expand the capacity of these structures. These results can be seen
in Table IV-1 Summary of Hydraulic Structures – Crossings: Sand Creek Drainage Basin Planning
Study shown below. The Study proposed improvements to the existing crossing structures by
replacing them with 3-8’Wx 5’H Concrete Box Culverts.

The study also found the existing channel for the Sand Creek-Center Tributary Drainageway
between Galley Road and Paonia Street to be inadequate for the given flow rate. The report says
that the existing channel has limited maintenance access, leading to the channel degrading and
being filled with obstructions. Those findings can be seen in Table IV-2 Summary of Hydraulic
Structures – Channels: Sand Creek Drainage Basin Planning Study. The Sand Creek Drainage
Basin Planning Study recommended improvements to the existing channel by lining the channel with
concrete.
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The GeoHecRas model results completed with this report contain similar findings to those in the
drainage basin planning study.  Average velocities of 10-12 fps for a majority of the channel
reach exceed allowable limits for an unprotected channel. The current Galley road crossing
structures lack of capacity also leads to overtopping of the road during these events.   This report
confirms that both this Sand Creek channel reach and Galley Road crossing structures are
inadequate for the 100-yr storm event.

Channel Improvement Recommendations
The Sand Creek Drainage Basin Planning Study
(DBPS) concluded that the Sand Creek-Center
Tributary Drainageway channel, in its current
state, is inadequate to handle the historical flows
tributary to the channel. This report falls in line,
indicating that improvements shall be made to
the channel in order to provide adequate capacity
and prevent erosion. In the DBPS improvements
are also designated for the crossing structures at
Galley Road to provide adequate capacity and
prevent overtopping of the
road. Upon further investigation, this report found that
overtopping of the Galley Road
appears to be addressed via the overflow structure and
associate downstream bank protections shown in
Figure 1. This weir was analyzed to determine the
effectiveness to safely pass overtopping flows.  From
the HEC-RAS model, it was determined that approximately 581 cfs overtops the roadway during a
100-year event.  The weir in its current configuration could only adequately pass approximately 40
cfs of this flow.  On the north side of the Galley road crossing, there is a section of roadway without
curb & gutter; this allows the water transported along the north half of galley road to directly flow
into the Sand Creek Center Tributary Drainageway. A picture of this curb opening is shown below in
figure 2.

Figure 2: Curb Opening on North Half of the Galley Road Crossing
(Looking to the North)

This analysis notes existing overtopping, further discussion with the county engineer to discuss
potential solutions is recommended. One possible solution is that the existing culverts be replaced to
prevent overtopping at Galley Road by upsizing to a larger culvert(s). Ultimately, culvert
improvements will be necessary when the County deems the historic overtopping of Galley Road

Figure 1: Existing Drainage Structures
at Galley Road (Viewed from South)

Daniel Torres
Callout
FYI: The developer may be required to construct the improvements identified in the DBPS to adequately convey the flow across Galley Rd if the development is exacerbating the situation at this location.
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above acceptable tolerance.  Currently, no adjacent structures are impacted by this overtopping. Weir
calculations can be found in the appendix.

Based upon the findings to the Sand Creek Drainage Basin Planning Study and the conforming
GeoHecRas modeling contained in this report, potential recommended channel improvements
include:

Widening of the channel west bank to reduce flow depth, thus corresponding velocities
Lining portions of the channel with riprap or other protective surfaces
Adding check structures and potentially drop structures to reduce channel grade
Replacing existing culverts at Galley Road to prevent roadway overtopping

CONCEPT COST ESTIMATE

Below is Conceptual Cost Estimate for the proposed channel improvements to the Sand Creek-
Center Tributary Drainageway.]

Table 3: Cost Opinion-Public Reimbursable
PUBLIC DRAINAGE FACILITIES

Item Quantity Unit Unit Price Extended
Cost

Clearing & Grubbing 2 AC $5,000.00 $10,000.00
Channel Widening Earthwork (Cut) 7000 CY $3.00 $21,000.00

Riprap Lining (Type M) 5100 CY $85.00 $433,500.00

Drop Structures 2 EA $20,000.00 $40,000.00

Sub-Total $504,500.00

10% Eng. And Contingency $50,450.00

Grand Total $554,950.00

DRAINAGE DESIGN CRITERIA

Development Criteria Reference
Storm drainage analysis techniques were taken from the “City of Colorado Spring/El Paso County
Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12, 1994, the “Urban
Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and Section 3.2.1 of
Chapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM), dated May 2014, as
adopted by El Paso County.
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Hydrologic Criteria
The hydrologic analysis for this project is based on the Sand Creek Drainage Basin Planning Study.
The flow rates for the 100-yr storm event were taken from sheets CTP-2 & CTP-3 of this study.  The
Baseline Flows from the Sand Creek Drainage Basin Planning Study are included in Appendix C.

Hydraulic Criteria
GeoHecRas was used as the primary analysis method for the site.  GeoHecRas was used to model
existing flows within the Sand Creek-Center Tributary Drainageway.  This model was used to verify
flood plains and analyze any overtopping that may occur within the project site.  The 100-year water
surface profiles for the model were analyzed form the north property line of the site to the area 100
feet south of the Galley Road Crossing.  Hydraulic computations for the models are contained in
Appendix B. In the model the value for the roughness coefficient (n) were based upon those shown in
Table 12-2 of the City of Colorado Springs Drainage Criteria Manual, Volume 1, assuming a value
of n = 0.05 for the sides of the channel, and a value of n = 0.025 for the bottom of the channel. The
flows of the channel were determined using the sheet CTP-2 of the Sand Creek Drainage Basin
Planning Study, with the flow 720 cfs being used at the upstream end of the channel till river station
1031 where the flow changes to 960 cfs,  and once again at the Galley Road crossing to 1340 cfs.
These can be seen in the GeoHecRas output table. Geometry of the channel and the crossing structure
at Galley Road was determined from survey conducted by JR Engineering’s internal survey
department. The Galley road crossing structure was modeled in the GeoHecRas model; its geometric
parameters were determined using survey obtained data to the crossing. The sizes of the 48” CMP
culverts in the crossing were also determined from survey data.

SUMMARY

This analysis of the Sand Creek-Center Tributary Drainageway remains consistent with previous
studies.  Velocities in the drainageway are of concern and require channel improvements, such as
widening and riprap lining to ensure the Sand Creek Drainageway remains stable during a 100-yr
event. This report meets the latest El Paso County Drainage Criteria requirements for this site. The
results of JR Engineering’s GeoHecRas model for the channel appear accurate as the water surface
elevations of the channel matchup very closely to the elevations called out in the FEMA FIS along
the channel. The overtopping elevation at Galley Road shown in the model matches the elevation
shown in the FEMA floodplain map of 6249, showing that the GeoHecRas model results are valid.

Daniel Torres
Callout
Review 1Comment: 
Add a narrative describing the parameters used for the GeoHecRas model such as:
- the manning's n value. Include a table with the manning's n values and it's respective characteristics.
- The boundary conditions used (upstream & downstream). 
Review 2: Unresolved
-Per the review 1 comment include a table with the respective characteristics of the manning's n values.  was the min, normal, or max coefficient value chosen? straight or winding channel? etc.
- identify the downstream boundary condition
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FIGURES AND EXHIBITS
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Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 373.7 35.4%

10 Blendon sandy loam, 0 
to 3 percent slopes

B 321.4 30.5%

11 Bresser sandy loam, 
cool, 0 to 3 percent 
slopes

B 31.9 3.0%

12 Bresser sandy loam, 
cool, 3 to 5 percent 
slopes

B 69.8 6.6%

13 Bresser sandy loam, 
cool, 5 to 9 percent 
slopes

B 41.4 3.9%

28 Ellicott loamy coarse 
sand, 0 to 5 percent 
slopes

A 96.1 9.1%

56 Nelson-Tassel fine 
sandy loams, 3 to 18 
percent slopes

B 3.7 0.3%

70 Pits, gravel A 10.3 1.0%

94 Travessilla-Rock outcrop 
complex, 8 to 90 
percent slopes

D 51.5 4.9%

95 Truckton loamy sand, 1 
to 9 percent slopes

A 35.7 3.4%

96 Truckton sandy loam, 0 
to 3 percent slopes

A 19.7 1.9%

Totals for Area of Interest 1,055.2 100.0%
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Web Soil Survey
National Cooperative Soil Survey

4/14/2020
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—El Paso County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/14/2020
Page 4 of 4
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Daniel Torres
Text Box
Review 1 comment:
Model both the existing condition and proposed condition

Proposed condition model to include the proposed check structure and  drop structures.

Provide a typical cross section detail for the proposed channel design.

Review 2: Unresolved.
At minimum, provide a statement in the narrative that a HEC-RAS model for the channel analysis for the proposed conditions shall be provided with the final drainage report.

Daniel Torres
Callout
The cross-sections labeled here do not correlate to the cross sections on the HEC-RAS model outputs. Please revise

Daniel Torres
Callout
Revise the cross sections so that they are not crossing, typical where it occurs.

Daniel Torres
PolyLine

Daniel Torres
Callout
Review 1 comment:The storage areas (detention ponds) needs to be included in the model.  Update the narrative accordingly.
Review 2
The storage areas will need to be included in the proposed conditions model with the final drainage report.

Daniel Torres
Callout
Review 1 comment:
The channel analysis and drainage report is unclear on the design intent for the flows from FEMA FIS X-Sections B and P.  

-If the intent is to divert Flows from XS B then channel analysis needs to account for this additional flow.

-If the intent is to convey the flow on Paonia St extension then this channel analysis shall include the street in the modeling to show the limits of the 100yr flow along Paonia St and at the intersection of Galley Rd.

Review 2:
It appears that the intent is to divert the flows from FEMA FIS X-sections B and P. THe proposed conditions channel analysis will need to account for this additional flow. Please also see comments provided  in the narrative. 
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Sand Creek Center Tributary Upstream of Gally Road.txt

  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.012)
  --------------------------------------------------------------

  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subcatchments ... 1
  Number of nodes ........... 1
  Number of links ........... 0
  Number of pollutants ...... 0
  Number of land uses ....... 0

  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval
  ------------------------------------------------------------------------
  100Year              100YR_24_Hour_Type_2           CUMULATIVE  15 min.

  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage
Outlet

------------------------------------------------------------------------------------
-----------------------
  EX_SandCreekCenter       486.00  14000.00      2.00    2.0000 100Year
SCCT

  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow
  -------------------------------------------------------------------------------
  SCCT                 OUTFALL               0.00      0.00       0.0

  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,
  not just on results from each reporting time step.
  *********************************************************

  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... NO
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Sand Creek Center Tributary Upstream of Gally Road.txt
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Starting Date ............ 04/11/2019 00:00:00
  Ending Date .............. 04/12/2019 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00

  *********************
  Control Actions Taken
  *********************

  **************************        Volume         Depth
  Runoff Quantity Continuity     acre-feet        inches
  **************************     ---------       -------
  Total Precipitation ......       211.410         5.220
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........       169.021         4.173
  Surface Runoff ...........        42.648         1.053
  Final Storage ............         0.065         0.002
  Continuity Error (%) .....        -0.153

  **************************        Volume        Volume
  Flow Routing Continuity        acre-feet      10^6 gal
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......        42.646        13.897
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........        42.646        13.897
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000

  ***************************
  Subcatchment Runoff Summary
  ***************************

------------------------------------------------------------------------------------
--------------------
                            Total      Total      Total      Total      Total
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff
Runoff   Runoff   Coeff
  Subcatchment                 in         in         in         in         in
10^6 gal      CFS

------------------------------------------------------------------------------------
--------------------
  EX_SandCreekCenter         5.22       0.00       0.00       4.17       1.05
13.90   956.31   0.202
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Sand Creek Center Tributary Upstream of Gally Road.txt
  Analysis begun on:  Wed Oct 09 08:37:59 2019
  Analysis ended on:  Wed Oct 09 08:37:59 2019
  Total elapsed time: < 1 sec
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L Asmall Am A Z Am/A Z Am/A
9900 137.26 349.17 486.43 0.717822

W L+2L(1-Z)
15487.13

W = A/L
2140.292

Area in SQ MI
0.760047



A Westrian Company

SOLACE APARTMENTS
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HEC-RAS  Plan: Default Scenario   River: Channel 01   Reach: CH01    Profile: Sand Creek

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)

CH01 1053 Sand Creek 760.00 6265.00 6269.26 6269.26 6270.04 0.003762 8.51 179.27 110.42 0.77

CH01 1052 Sand Creek 760.00 6258.00 6262.11 6262.11 6263.78 0.005804 10.49 77.83 25.50 0.96

CH01 1051 Sand Creek 760.00 6257.00 6261.64 6261.64 6263.29 0.006883 10.30 74.47 24.12 0.98

CH01 1050 Sand Creek 760.00 6257.00 6261.55 6261.55 6263.17 0.005614 10.36 81.50 27.77 0.96

CH01 1049 Sand Creek 760.00 6257.00 6260.93 6260.93 6262.50 0.005917 10.15 80.51 28.71 0.97

CH01 1048 Sand Creek 760.00 6255.00 6259.52 6259.52 6261.19 0.005730 10.51 80.21 27.19 0.97

CH01 1047 Sand Creek 760.00 6254.00 6258.20 6258.20 6259.83 0.006013 10.34 79.30 27.50 0.98

CH01 1046 Sand Creek 760.00 6253.00 6257.62 6257.33 6258.86 0.004369 9.10 93.85 32.59 0.85

CH01 1045 Sand Creek 760.00 6253.00 6257.94 6258.62 0.002044 6.71 123.65 36.54 0.59

CH01 1044 Sand Creek 760.00 6252.00 6258.04 6258.47 0.000942 5.39 158.77 38.15 0.42

CH01 1043 Sand Creek 760.00 6252.00 6258.17 6258.40 0.000450 3.84 219.34 49.10 0.29

CH01 1042 Sand Creek 760.00 6252.00 6258.25 6258.35 0.000192 2.60 333.13 72.33 0.19

CH01 1041 Sand Creek 760.00 6251.00 6258.15 6254.86 6258.33 0.000342 3.46 250.00 54.53 0.26

CH01 1040 Sand Creek 760.00 6251.00 6257.48 6258.25 0.001509 7.34 129.48 31.17 0.53

CH01 1039 Sand Creek 720.00 6250.00 6256.03 6256.03 6258.09 0.005145 12.17 78.63 22.88 0.93

CH01 1038 Sand Creek 720.00 6250.00 6254.65 6254.65 6256.48 0.005632 11.04 74.30 23.99 0.96

CH01 1037 Sand Creek 720.00 6249.00 6254.26 6254.26 6256.12 0.005266 11.39 78.61 25.24 0.94

CH01 1036 Sand Creek 720.00 6249.00 6254.18 6253.87 6255.67 0.004153 10.16 86.85 27.64 0.84

CH01 1035 Sand Creek 720.00 6248.00 6254.49 6255.37 0.001997 8.12 123.42 33.33 0.60

CH01 1034 Sand Creek 720.00 6248.00 6253.87 6253.37 6255.23 0.003530 9.97 96.29 27.50 0.78

CH01 1033 Sand Creek 720.00 6248.00 6253.90 6253.27 6255.15 0.003218 9.54 100.27 28.48 0.75

CH01 1032 Sand Creek 720.00 6248.00 6254.02 6252.85 6254.99 0.002212 8.21 107.83 28.30 0.63

CH01 1031 Sand Creek 720.00 6247.00 6252.93 6252.93 6254.82 0.005902 11.67 81.05 24.65 0.92

CH01 1030 Sand Creek 960.00 6247.00 6253.53 6254.38 0.001956 8.14 169.51 45.64 0.61

CH01 1029 Sand Creek 960.00 6247.00 6253.61 6254.29 0.001452 7.08 180.40 43.93 0.52

CH01 1028 Sand Creek 960.00 6247.00 6253.63 6251.57 6254.24 0.001217 6.58 184.56 43.62 0.48

CH01 1027 Sand Creek 960.00 6247.00 6253.56 6254.17 0.001232 7.01 201.11 46.32 0.50

CH01 1026 Sand Creek 960.00 6247.00 6253.62 6254.11 0.000969 5.82 199.63 47.17 0.43

CH01 1025 Sand Creek 960.00 6247.00 6253.70 6250.88 6254.05 0.000644 4.85 227.01 48.43 0.35

CH01 1024 Sand Creek 960.00 6246.00 6253.67 6250.42 6254.02 0.000576 4.98 235.21 46.35 0.34

CH01 1023 Sand Creek 960.00 6246.00 6253.62 6250.47 6254.01 0.000626 5.21 225.63 43.80 0.35

CH01 1022 Sand Creek 960.00 6246.00 6253.61 6254.00 0.000607 5.19 221.85 41.91 0.35

CH01 1021 Sand Creek 960.00 6246.00 6253.17 6253.94 0.001350 7.37 164.92 36.16 0.51

CH01 1020 Sand Creek 960.00 6246.00 6252.32 6251.61 6253.82 0.003159 10.30 118.91 30.63 0.76

CH01 1019 Sand Creek 960.00 6246.00 6252.49 6251.34 6253.62 0.002313 9.03 140.23 36.35 0.66

CH01 1018 Sand Creek 960.00 6246.00 6251.44 6251.44 6253.45 0.004819 12.21 109.12 31.63 0.94

CH01 1017 Sand Creek 960.00 6245.00 6251.26 6250.03 6252.37 0.002324 8.73 133.16 32.49 0.65

CH01 1016 Sand Creek 960.00 6245.00 6250.14 6250.14 6252.15 0.005299 11.66 96.28 28.21 0.95

CH01 1015 Sand Creek 960.00 6244.00 6250.38 6248.09 6250.77 0.000839 5.11 215.92 53.82 0.39

CH01 1014 Sand Creek 956.00 6244.00 6250.35 6248.71 6250.72 0.000950 5.78 370.06 207.76 0.42

CH01 1013 Sand Creek 956.00 6244.00 6249.89 6249.89 6250.66 0.001931 8.21 274.84 196.01 0.61

CH01 1012 Sand Creek 956.00 6244.00 6248.95 6248.95 6251.16 0.005865 12.67 104.90 38.16 1.02

CH01 1011 Sand Creek 956.00 6244.00 6249.28 6249.28 6250.05 0.002387 8.46 279.17 203.66 0.66

CH01 1010 Sand Creek 956.00 6244.00 6249.16 6249.16 6249.97 0.002504 8.54 254.79 169.44 0.67

CH01 1009 Sand Creek 956.00 6242.00 6249.14 6247.90 6249.85 0.001612 7.93 276.71 166.57 0.55

CH01 1008 Sand Creek 956.00 6242.00 6247.80 6247.80 6249.73 0.004748 11.73 106.54 31.47 0.91

CH01 1007 Sand Creek 956.00 6242.00 6248.22 6247.39 6249.22 0.002263 9.17 222.13 127.82 0.66

CH01 1006 Sand Creek 956.00 6242.00 6248.59 6247.92 6249.01 0.001105 6.67 368.21 181.76 0.46

CH01 1005 Sand Creek 956.00 6242.00 6248.64 6246.43 6248.97 0.000738 5.28 352.19 168.51 0.38

CH01 1004 Sand Creek 956.00 6242.00 6248.76 6245.39 6248.91 0.000242 3.31 399.38 160.30 0.22

CH01 1003.56 Culvert

CH01 1003 Sand Creek 956.00 6239.00 6244.43 6242.22 6244.82 0.000233 4.99 191.73 160.51 0.40

CH01 1002 Sand Creek 956.00 6240.00 6243.32 6243.32 6244.68 0.001891 9.35 102.20 38.15 1.01

CH01 1001 Sand Creek 956.00 6239.00 6242.61 6242.61 6244.01 0.001806 9.51 100.52 34.95 0.99

CH01 1000 Sand Creek 956.00 6239.00 6242.44 6242.44 6243.85 0.001879 9.55 100.10 35.71 1.01



Solace (v2).rep

                         HEC-RAS Version 4.1.0 Jan 2010
                          U.S. Army Corps of Engineers
                         Hydrologic Engineering Center
                               609 Second Street
                               Davis, California

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

PROJECT DATA
Project Title: HEC-RAS Model
Project File : Solace (v2).prj
Run Date and Time: 4/29/2020 8:07:52 AM

Project in English units

Project Description:
CRS Info=<SpatialReference>  <CoordinateSystem Code="WGS84_Mercator"
Unit="Foot" AcadCode="" />  <Registration OffsetX="0" OffsetY="0" OffsetZ="0"
ScaleX="1" ScaleY="1" ScaleZ="1" /></SpatialReference>

PLAN DATA

Plan Title: Default Scenario
Plan File : X:\2510000.all\2517400\Drawings\Working Dwgs\JaredP\Solace (v2).p01

           Geometry Title: Default Geometry
           Geometry File : X:\2510000.all\2517400\Drawings\Working
Dwgs\JaredP\Solace (v2).g01

           Flow Title    : Default Steady Flow
           Flow File     : X:\2510000.all\2517400\Drawings\Working
Dwgs\JaredP\Solace (v2).f01

Plan Description:
Default Scenario

Plan Summary Information:
Number of:  Cross Sections =   54    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    0    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
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Solace (v2).rep
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: Default Steady Flow
Flow File : X:\2510000.all\2517400\Drawings\Working Dwgs\JaredP\Solace (v2).f01

Flow Data (cfs)

  River           Reach           RS             Sand Creek
  Channel 01      CH01            1053                  760
  Channel 01      CH01            1039                  720
  Channel 01      CH01            1030                  960
  Channel 01      CH01            1014                 1340

Boundary Conditions

  River           Reach           Profile                       Upstream
    Downstream

  Channel 01      CH01            Sand Creek              Normal S = 0.058173
      Critical

GEOMETRY DATA

Geometry Title: Default Geometry
Geometry File : X:\2510000.all\2517400\Drawings\Working Dwgs\JaredP\Solace (v2).g01

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1053

INPUT
Description:
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6275    2.69    6275    4.55    6274   34.15    6274   56.66    6274
   79.08    6273   83.52    6272   85.81    6271   88.09    6270    90.1    6269
   91.94    6268   93.76    6267   95.58    6266   97.43    6265   99.97    6265
  105.99    6265  107.76    6266  109.47    6267  111.16    6268  111.82    6268
  138.42    6268  192.47    6268     200    6268

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   93.76    .025  109.47     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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Solace (v2).rep
         93.76  109.47            61.74   61.74   61.74             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6270.04    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.78    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6269.26    Reach Len. (ft)            61.74      61.74
  61.74
  Crit W.S. (ft)           6269.26    Flow Area (sq ft)           4.66      59.80
 114.80
  E.G. Slope (ft/ft)      0.003762    Area (sq ft)                4.66      59.80
 114.80
  Q Total (cfs)             760.00    Flow (cfs)                  8.40     509.17
 242.43
  Top Width (ft)            110.42    Top Width (ft)              4.18      15.71
  90.53
  Vel Total (ft/s)            4.24    Avg. Vel. (ft/s)            1.80       8.51
   2.11
  Max Chl Dpth (ft)           4.26    Hydr. Depth (ft)            1.12       3.81
   1.27
  Conv. Total (cfs)        12391.2    Conv. (cfs)                136.9     8301.6
 3952.7
  Length Wtd. (ft)           61.74    Wetted Per. (ft)            4.75      16.75
  92.06
  Min Ch El (ft)           6265.00    Shear (lb/sq ft)            0.23       0.84
   0.29
  Alpha                       2.78    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.29    Cum Volume (acre-ft)        0.87       5.85
   2.16
  C & E Loss (ft)             0.09    Cum SA (acres)              0.58       1.22
   1.29

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 cross-section end points had to be extended vertically for the computed
water surface.
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: Channel 01
REACH: CH01               RS: 1052

INPUT
Description:
Station Elevation Data    num=      33
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Solace (v2).rep
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6273     8.5    6273   32.72    6273   58.42    6273   63.91    6273
   70.65    6273   75.07    6273   76.92    6272   78.43    6271   79.93    6270
   81.44    6269   82.94    6268   84.44    6267   85.95    6266   87.45    6265
   88.96    6264   90.46    6263   91.96    6262   93.47    6261   94.97    6260
   96.48    6259   97.98    6258  100.61    6258  107.94    6258  112.82    6259
  114.08    6260  115.61    6261  117.14    6262  118.67    6263   120.2    6264
  121.56    6265  127.83    6266     200    6266

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   94.97    .025  114.08     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         94.97  114.08               14      14      14             .1       .3
Left Levee      Station=   75.59      Elevation=    6273

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6263.78    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.68    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6262.11    Reach Len. (ft)            14.00      14.00
  14.00
  Crit W.S. (ft)           6262.11    Flow Area (sq ft)           3.33      71.11
   3.39
  E.G. Slope (ft/ft)      0.005804    Area (sq ft)                3.33      71.11
   3.39
  Q Total (cfs)             760.00    Flow (cfs)                  6.90     746.04
   7.06
  Top Width (ft)             25.50    Top Width (ft)              3.17      19.11
   3.22
  Vel Total (ft/s)            9.76    Avg. Vel. (ft/s)            2.07      10.49
   2.08
  Max Chl Dpth (ft)           4.11    Hydr. Depth (ft)            1.05       3.72
   1.05
  Conv. Total (cfs)         9975.8    Conv. (cfs)                 90.6     9792.5
   92.6
  Length Wtd. (ft)           14.00    Wetted Per. (ft)            3.80      20.16
   3.85
  Min Ch El (ft)           6258.00    Shear (lb/sq ft)            0.32       1.28
   0.32
  Alpha                       1.13    Stream Power (lb/ft s)    200.00      75.59
   0.00
  Frctn Loss (ft)             0.09    Cum Volume (acre-ft)        0.87       5.76
   2.08
  C & E Loss (ft)             0.01    Cum SA (acres)              0.58       1.19
   1.23

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: 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.
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CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1051

INPUT
Description:
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6271    72.2    6271   74.17    6270   76.15    6269   78.13    6268
   80.12    6267    82.1    6266   84.09    6265   86.07    6264   88.06    6263
   90.04    6262   92.03    6261   94.01    6260   95.94    6257  100.04    6257
  104.55    6257  112.05    6260  113.69    6261  115.54    6262  117.39    6263
  119.24    6264  121.09    6265  142.84    6266     200    6266

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   92.03    .025  113.69     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         92.03  113.69            16.76   16.76   16.76             .1       .3
Left Levee      Station=   71.68      Elevation=    6271

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6263.29    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.65    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6261.64    Reach Len. (ft)            16.76      16.76
  16.76
  Crit W.S. (ft)           6261.64    Flow Area (sq ft)           0.41      73.68
   0.38
  E.G. Slope (ft/ft)      0.006883    Area (sq ft)                0.41      73.68
   0.38
  Q Total (cfs)             760.00    Flow (cfs)                  0.44     759.16
   0.40
  Top Width (ft)             24.12    Top Width (ft)              1.27      21.66
   1.18
  Vel Total (ft/s)           10.21    Avg. Vel. (ft/s)            1.07      10.30
   1.06
  Max Chl Dpth (ft)           4.64    Hydr. Depth (ft)            0.32       3.40
   0.32
  Conv. Total (cfs)         9160.6    Conv. (cfs)                  5.2     9150.6
    4.8
  Length Wtd. (ft)           16.76    Wetted Per. (ft)            1.42      24.39
   1.35
  Min Ch El (ft)           6257.00    Shear (lb/sq ft)            0.12       1.30
   0.12
  Alpha                       1.02    Stream Power (lb/ft s)    200.00      71.68
   0.00
  Frctn Loss (ft)             0.10    Cum Volume (acre-ft)        0.87       5.73
   2.08
  C & E Loss (ft)             0.01    Cum SA (acres)              0.58       1.18
   1.23

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.
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CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1050

INPUT
Description:
Station Elevation Data    num=      28
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6271   37.48    6271   63.08    6270   71.73    6269   74.37    6268
   76.12    6267   77.86    6266   79.61    6265   81.45    6264   83.29    6263
   85.14    6262   86.99    6261   88.83    6260   90.68    6259   92.81    6258
   97.73    6257  100.21    6257   100.3    6257  103.19    6258  110.11    6259
  111.49    6260  112.88    6261  114.43    6262  116.28    6263  118.13    6264
  126.77    6265  195.06    6266     200    6266

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   90.68    .025  110.11     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         90.68  110.11            45.02   45.02   45.02             .1       .3
Left Levee      Station=   37.06      Elevation= 6271.12

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6263.17    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.62    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6261.55    Reach Len. (ft)            45.02      45.02
  45.02
  Crit W.S. (ft)           6261.55    Flow Area (sq ft)           6.01      70.96
   4.53
  E.G. Slope (ft/ft)      0.005614    Area (sq ft)                6.01      70.96
   4.53
  Q Total (cfs)             760.00    Flow (cfs)                 14.46     735.31
  10.23
  Top Width (ft)             27.77    Top Width (ft)              4.71      19.43
   3.63
  Vel Total (ft/s)            9.32    Avg. Vel. (ft/s)            2.40      10.36
   2.26
  Max Chl Dpth (ft)           4.55    Hydr. Depth (ft)            1.28       3.65
   1.25
  Conv. Total (cfs)        10143.0    Conv. (cfs)                193.0     9813.5
  136.5
  Length Wtd. (ft)           45.02    Wetted Per. (ft)            5.36      19.99
   4.43
  Min Ch El (ft)           6257.00    Shear (lb/sq ft)            0.39       1.24
   0.36
  Alpha                       1.20    Stream Power (lb/ft s)    200.00      37.06
   0.00
  Frctn Loss (ft)             0.26    Cum Volume (acre-ft)        0.86       5.71
   2.08
  C & E Loss (ft)             0.01    Cum SA (acres)              0.58       1.18
   1.23

Warning: The energy equation could not be balanced within the specified number of
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iterations.  The program used critical depth
         for the water surface and continued on with the calculations.
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: Channel 01
REACH: CH01               RS: 1049

INPUT
Description:
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6270   46.25    6270   54.98    6269   66.55    6268   75.83    6267
   77.89    6266   79.95    6265   82.02    6264   84.08    6263   86.14    6262
    88.2    6261   90.27    6260   92.33    6259   94.39    6258   96.33    6257
  100.06    6257  103.86    6257  112.05    6258  113.75    6259  115.46    6260
  117.17    6261  118.88    6262  120.59    6263  128.77    6264     200    6264

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   92.33    .025  113.75     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         92.33  113.75             32.7    32.7    32.7             .1       .3
Left Levee      Station=   45.99      Elevation= 6270.04

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6262.50    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.57    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6260.93    Reach Len. (ft)            32.70      32.70
  32.70
  Crit W.S. (ft)           6260.93    Flow Area (sq ft)           3.84      73.48
   3.19
  E.G. Slope (ft/ft)      0.005917    Area (sq ft)                3.84      73.48
   3.19
  Q Total (cfs)             760.00    Flow (cfs)                  7.99     745.56
   6.45
  Top Width (ft)             28.71    Top Width (ft)              3.99      21.42
   3.30
  Vel Total (ft/s)            9.44    Avg. Vel. (ft/s)            2.08      10.15
   2.02
  Max Chl Dpth (ft)           3.93    Hydr. Depth (ft)            0.96       3.43
   0.97
  Conv. Total (cfs)         9880.0    Conv. (cfs)                103.8     9692.3
   83.8
  Length Wtd. (ft)           32.70    Wetted Per. (ft)            4.43      22.23
   3.82
  Min Ch El (ft)           6257.00    Shear (lb/sq ft)            0.32       1.22
   0.31
  Alpha                       1.13    Stream Power (lb/ft s)    200.00      45.99
   0.00
  Frctn Loss (ft)             0.19    Cum Volume (acre-ft)        0.86       5.63
   2.07
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  C & E Loss (ft)             0.01    Cum SA (acres)              0.57       1.16
   1.22

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: Channel 01
REACH: CH01               RS: 1048

INPUT
Description:
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6270    1.46    6270   52.09    6269   59.97    6268   72.07    6267
   76.95    6266   78.67    6265   80.39    6264   82.11    6263   83.83    6262
   85.55    6261   87.27    6260   88.99    6259   90.71    6258   92.43    6257
   94.48    6256   99.96    6255  100.05    6255  100.12 6255.01   106.7    6256
  111.53    6257  113.02    6258   114.5    6259  115.99    6260  117.47    6261
  118.96    6262  120.44    6263  141.56    6264     200    6264

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   92.43    .025  111.53     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         92.43  111.53            22.36   22.36   22.36             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6261.19    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.66    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6259.52    Reach Len. (ft)            22.36      22.36
  22.36
  Crit W.S. (ft)           6259.52    Flow Area (sq ft)           5.47      70.01
   4.73
  E.G. Slope (ft/ft)      0.005730    Area (sq ft)                5.47      70.01
   4.73
  Q Total (cfs)             760.00    Flow (cfs)                 13.05     735.98
  10.98
  Top Width (ft)             27.19    Top Width (ft)              4.34      19.10
   3.75
  Vel Total (ft/s)            9.47    Avg. Vel. (ft/s)            2.38      10.51
   2.32
  Max Chl Dpth (ft)           4.52    Hydr. Depth (ft)            1.26       3.67
   1.26
  Conv. Total (cfs)        10040.3    Conv. (cfs)                172.4     9722.9
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  145.0
  Length Wtd. (ft)           22.36    Wetted Per. (ft)            5.02      19.60
   4.52
  Min Ch El (ft)           6255.00    Shear (lb/sq ft)            0.39       1.28
   0.37
  Alpha                       1.19    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.13    Cum Volume (acre-ft)        0.86       5.58
   2.07
  C & E Loss (ft)             0.01    Cum SA (acres)              0.57       1.14
   1.22

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: Channel 01
REACH: CH01               RS: 1047

INPUT
Description:
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6269   21.81    6269   45.48    6268   69.97    6267      72    6266
   74.03    6265   76.05    6264   78.08    6263   80.07    6262   81.79    6261
   83.82    6260   86.15    6259   88.47    6258    90.8    6257   93.13    6256
   95.45    6255   97.93    6254  100.01    6254  102.86    6254  108.69    6255
  113.96    6256  114.67    6257  115.37    6258  116.07    6259  116.77    6260
  117.55    6261  119.04    6262  132.35    6263  194.66    6264     200    6264

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   93.13    .025  113.96     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.13  113.96            23.82   23.82   23.82             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6259.83    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.63    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6258.20    Reach Len. (ft)            23.82      23.82
  23.82
  Crit W.S. (ft)           6258.20    Flow Area (sq ft)           5.64      71.95
   1.71
  E.G. Slope (ft/ft)      0.006013    Area (sq ft)                5.64      71.95
   1.71
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  Q Total (cfs)             760.00    Flow (cfs)                 13.09     743.99
   2.92
  Top Width (ft)             27.50    Top Width (ft)              5.12      20.83
   1.55
  Vel Total (ft/s)            9.58    Avg. Vel. (ft/s)            2.32      10.34
   1.70
  Max Chl Dpth (ft)           4.20    Hydr. Depth (ft)            1.10       3.45
   1.10
  Conv. Total (cfs)         9801.2    Conv. (cfs)                168.8     9594.8
   37.6
  Length Wtd. (ft)           23.82    Wetted Per. (ft)            5.58      21.41
   2.69
  Min Ch El (ft)           6254.00    Shear (lb/sq ft)            0.38       1.26
   0.24
  Alpha                       1.14    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.12    Cum Volume (acre-ft)        0.85       5.54
   2.07
  C & E Loss (ft)             0.12    Cum SA (acres)              0.57       1.13
   1.22

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: 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: Channel 01
REACH: CH01               RS: 1046

INPUT
Description:
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6269   13.89    6269   43.98    6268   63.69    6267   65.67    6266
   67.66    6265    69.4    6264   71.12    6263   72.83    6262   74.55    6261
   76.27    6260   77.98    6259    79.7    6258   81.56    6257   83.78    6256
      86    6255   94.58    6254   99.71    6253     100    6253  100.15    6253
  104.81    6254  108.39    6255  110.15    6256  111.91    6257  113.67    6258
  115.42    6259  121.98    6260  125.13    6261  126.48    6262  149.72    6263
     200    6263

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05      86    .025  108.39     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            86  108.39            24.71   24.71   24.71             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6258.86    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.24    Wt. n-Val.                 0.050      0.025
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  0.050
  W.S. Elev (ft)           6257.62    Reach Len. (ft)            24.71      24.71
  24.71
  Crit W.S. (ft)           6257.33    Flow Area (sq ft)           7.54      80.28
   6.03
  E.G. Slope (ft/ft)      0.004369    Area (sq ft)                7.54      80.28
   6.03
  Q Total (cfs)             760.00    Flow (cfs)                 16.93     730.15
  12.92
  Top Width (ft)             32.59    Top Width (ft)              5.59      22.39
   4.61
  Vel Total (ft/s)            8.10    Avg. Vel. (ft/s)            2.24       9.10
   2.14
  Max Chl Dpth (ft)           4.62    Hydr. Depth (ft)            1.35       3.59
   1.31
  Conv. Total (cfs)        11498.4    Conv. (cfs)                256.1    11046.8
  195.5
  Length Wtd. (ft)           24.71    Wetted Per. (ft)            6.18      22.79
   5.30
  Min Ch El (ft)           6253.00    Shear (lb/sq ft)            0.33       0.96
   0.31
  Alpha                       1.21    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.07    Cum Volume (acre-ft)        0.85       5.50
   2.07
  C & E Loss (ft)             0.17    Cum SA (acres)              0.56       1.12
   1.22

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: Channel 01
REACH: CH01               RS: 1045

INPUT
Description:
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6269     6.8    6269   44.04    6268   63.04    6267   64.67    6266
    66.3    6265   67.93    6264   69.56    6263   71.19    6262   72.82    6261
   74.45    6260   76.07    6259    77.7    6258   79.34    6257   81.06    6256
   82.78    6255   93.95    6254      99    6253   99.94    6253  101.33    6253
  108.77    6254  110.19    6255   111.6    6256  113.02    6257  114.43    6258
  115.84    6259  117.25    6260  118.66    6261  126.32    6262     200    6262

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   82.78    .025  110.19     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         82.78  110.19            51.49   51.49   51.49             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek
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  E.G. Elev (ft)           6258.62    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.68    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6257.94    Reach Len. (ft)            51.49      51.49
  51.49
  Crit W.S. (ft)                      Flow Area (sq ft)           7.38     110.18
   6.09
  E.G. Slope (ft/ft)      0.002044    Area (sq ft)                7.38     110.18
   6.09
  Q Total (cfs)             760.00    Flow (cfs)                 11.68     739.09
   9.24
  Top Width (ft)             36.54    Top Width (ft)              4.98      27.41
   4.15
  Vel Total (ft/s)            6.15    Avg. Vel. (ft/s)            1.58       6.71
   1.52
  Max Chl Dpth (ft)           4.94    Hydr. Depth (ft)            1.48       4.02
   1.47
  Conv. Total (cfs)        16809.9    Conv. (cfs)                258.2    16347.3
  204.3
  Length Wtd. (ft)           51.49    Wetted Per. (ft)            5.78      27.94
   5.08
  Min Ch El (ft)           6253.00    Shear (lb/sq ft)            0.16       0.50
   0.15
  Alpha                       1.16    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.07    Cum Volume (acre-ft)        0.84       5.44
   2.06
  C & E Loss (ft)             0.07    Cum SA (acres)              0.56       1.10
   1.21

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: Channel 01
REACH: CH01               RS: 1044

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6269   12.13    6269   30.16    6268    43.9    6267   57.73    6266
   60.05    6265   62.12    6264   64.13    6263   66.13    6262   68.13    6261
   70.13    6260   72.14    6259   74.14    6258   76.14    6257   78.15    6256
   80.15    6255   82.15    6254   91.38    6253   95.84    6252   99.94    6252
  101.63    6252  105.06    6253  108.35    6254  109.16    6255  109.97    6256
  110.81    6257  112.16    6258   113.5    6259  114.84    6260  116.19    6261
  117.53    6262     200    6262

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   82.15    .025  108.35     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         82.15  108.35            24.27   24.27   24.27             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek
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  E.G. Elev (ft)           6258.47    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.44    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6258.04    Reach Len. (ft)            24.27      24.27
  24.27
  Crit W.S. (ft)                      Flow Area (sq ft)          16.33     135.50
   6.94
  E.G. Slope (ft/ft)      0.000942    Area (sq ft)               16.33     135.50
   6.94
  Q Total (cfs)             760.00    Flow (cfs)                 22.09     730.62
   7.29
  Top Width (ft)             38.15    Top Width (ft)              8.09      26.20
   3.86
  Vel Total (ft/s)            4.79    Avg. Vel. (ft/s)            1.35       5.39
   1.05
  Max Chl Dpth (ft)           6.04    Hydr. Depth (ft)            2.02       5.17
   1.80
  Conv. Total (cfs)        24766.6    Conv. (cfs)                719.7    23809.3
  237.5
  Length Wtd. (ft)           24.27    Wetted Per. (ft)            9.04      26.66
   5.63
  Min Ch El (ft)           6252.00    Shear (lb/sq ft)            0.11       0.30
   0.07
  Alpha                       1.22    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.83       5.30
   2.06
  C & E Loss (ft)             0.06    Cum SA (acres)              0.55       1.07
   1.21

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: Channel 01
REACH: CH01               RS: 1043

INPUT
Description:
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6268   13.44    6268   30.38    6267   45.62    6266   49.55    6265
   51.61    6264   53.68    6263   55.75    6262   57.81    6261   60.16    6260
   62.52    6259   64.88    6258   67.25    6257   69.61    6256   71.97    6255
   74.33    6254    81.4    6253   92.62    6252   99.88    6252  100.99    6252
  102.43    6253  109.87    6254  110.68    6255  111.54    6256  112.47    6257
  113.41    6258  114.34    6259  115.28    6260  116.21    6261  117.15    6262
  135.85    6262     176    6262     200    6262

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   74.33    .025  109.87     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         74.33  109.87            39.09   39.09   39.09             .1       .3
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CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6258.40    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.22    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6258.17    Reach Len. (ft)            39.09      39.09
  39.09
  Crit W.S. (ft)                      Flow Area (sq ft)          20.56     191.31
   7.48
  E.G. Slope (ft/ft)      0.000450    Area (sq ft)               20.56     191.31
   7.48
  Q Total (cfs)             760.00    Flow (cfs)                 20.03     734.24
   5.73
  Top Width (ft)             49.10    Top Width (ft)              9.86      35.54
   3.70
  Vel Total (ft/s)            3.46    Avg. Vel. (ft/s)            0.97       3.84
   0.77
  Max Chl Dpth (ft)           6.17    Hydr. Depth (ft)            2.09       5.38
   2.02
  Conv. Total (cfs)        35817.4    Conv. (cfs)                943.9    34603.4
  270.1
  Length Wtd. (ft)           39.09    Wetted Per. (ft)           10.71      36.03
   5.58
  Min Ch El (ft)           6252.00    Shear (lb/sq ft)            0.05       0.15
   0.04
  Alpha                       1.19    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.01    Cum Volume (acre-ft)        0.82       5.21
   2.05
  C & E Loss (ft)             0.04    Cum SA (acres)              0.55       1.06
   1.21

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: Channel 01
REACH: CH01               RS: 1042

INPUT
Description:
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6268    4.33    6268   16.84    6267    31.1    6266   33.26    6265
   35.31    6264   37.36    6263   39.41    6262   41.53    6261   43.78    6260
   46.03    6259   48.28    6258   50.53    6257   52.78    6256   55.03    6255
   57.28    6254   65.64    6253   87.39    6252   98.85    6252  101.92    6252
  103.97    6253  106.02    6254  112.17    6255   114.6    6256  117.02    6257
  119.45    6258  121.87    6259   124.3    6260  126.34    6261  191.49    6261
     200    6261

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   57.28    .025  106.02     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         57.28  106.02            39.32   39.32   39.32             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6258.35    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.10    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6258.25    Reach Len. (ft)            39.32      39.32
  39.32
  Crit W.S. (ft)                      Flow Area (sq ft)          20.30     276.99
  35.84
  E.G. Slope (ft/ft)      0.000192    Area (sq ft)               20.30     276.99
  35.84
  Q Total (cfs)             760.00    Flow (cfs)                 12.99     720.36
  26.65
  Top Width (ft)             72.33    Top Width (ft)              9.56      48.74
  14.03
  Vel Total (ft/s)            2.28    Avg. Vel. (ft/s)            0.64       2.60
   0.74
  Max Chl Dpth (ft)           6.25    Hydr. Depth (ft)            2.12       5.68
   2.55
  Conv. Total (cfs)        54906.2    Conv. (cfs)                938.5    52042.5
 1925.2
  Length Wtd. (ft)           39.32    Wetted Per. (ft)           10.46      49.28
  14.75
  Min Ch El (ft)           6252.00    Shear (lb/sq ft)            0.02       0.07
   0.03
  Alpha                       1.24    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.01    Cum Volume (acre-ft)        0.80       5.00
   2.03
  C & E Loss (ft)             0.01    Cum SA (acres)              0.54       1.02
   1.20

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1041

INPUT
Description:
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6268    7.93    6268   22.65    6267   36.67    6266   44.41    6265
   46.63    6264   48.85    6263   51.08    6262    53.3    6261   55.53    6260
   57.75    6259   59.97    6258    62.2    6257   64.42    6256   66.67    6255
   68.91    6254   78.22    6253   95.05    6252   98.38    6251   99.61    6251
  101.25    6251  103.81    6252  105.83    6253  107.31    6254  108.96    6255
  110.61    6256  112.26    6257  113.91    6258  115.57    6259  117.22    6260
  118.87    6261  120.52    6262  130.26    6262  142.02    6261  144.73    6261
  150.81    6262  160.04    6263  176.22    6263  182.39    6262  186.13    6261
     200    6261

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   68.91    .025  105.83     .05
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         68.91  105.83            30.04   30.04   30.04             .1       .3
Right Levee     Station=  119.99      Elevation= 6262.12

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6258.33    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.18    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6258.15    Reach Len. (ft)            30.04      30.04
  30.04
  Crit W.S. (ft)           6254.86    Flow Area (sq ft)          19.30     209.59
  21.11
  E.G. Slope (ft/ft)      0.000342    Area (sq ft)               19.30     209.59
  21.11
  Q Total (cfs)             760.00    Flow (cfs)                 16.26     724.39
  19.35
  Top Width (ft)             54.53    Top Width (ft)              9.28      36.92
   8.33
  Vel Total (ft/s)            3.04    Avg. Vel. (ft/s)            0.84       3.46
   0.92
  Max Chl Dpth (ft)           7.15    Hydr. Depth (ft)            2.08       5.68
   2.53
  Conv. Total (cfs)        41108.1    Conv. (cfs)                879.6    39181.8
 1046.7
  Length Wtd. (ft)           30.04    Wetted Per. (ft)           10.17      37.57
   9.80
  Min Ch El (ft)           6251.00    Shear (lb/sq ft)            0.04       0.12
   0.05
  Alpha                       1.24    Stream Power (lb/ft s)    200.00       0.00
 119.99
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.78       4.78
   2.01
  C & E Loss (ft)             0.06    Cum SA (acres)              0.53       0.98
   1.19

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: Channel 01
REACH: CH01               RS: 1040

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6266   49.91    6266   72.29    6265   74.11    6264   75.93    6263
   77.75    6262   79.57    6261   81.32    6260   82.96    6259   84.61    6258
   86.26    6257    87.9    6256   89.55    6255    91.2    6254   92.85    6253
   94.49    6252   96.75    6251  100.07    6251  104.31    6251  106.93    6252
  108.71    6253  110.48    6254  112.25    6255  114.02    6256  115.79    6257
  117.56    6258  119.33    6259   121.5    6260  123.71    6261  153.94    6261
  163.11    6261     200    6261
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   92.85    .025  108.71     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         92.85  108.71            12.64   12.64   12.64             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6258.25    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.77    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6257.48    Reach Len. (ft)            12.64      12.64
  12.64
  Crit W.S. (ft)                      Flow Area (sq ft)          16.54      95.19
  17.75
  E.G. Slope (ft/ft)      0.001509    Area (sq ft)               16.54      95.19
  17.75
  Q Total (cfs)             760.00    Flow (cfs)                 29.46     698.55
  31.99
  Top Width (ft)             31.17    Top Width (ft)              7.38      15.86
   7.93
  Vel Total (ft/s)            5.87    Avg. Vel. (ft/s)            1.78       7.34
   1.80
  Max Chl Dpth (ft)           6.48    Hydr. Depth (ft)            2.24       6.00
   2.24
  Conv. Total (cfs)        19564.0    Conv. (cfs)                758.3    17982.2
  823.5
  Length Wtd. (ft)           12.64    Wetted Per. (ft)            8.63      16.80
   9.11
  Min Ch El (ft)           6251.00    Shear (lb/sq ft)            0.18       0.53
   0.18
  Alpha                       1.44    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.03    Cum Volume (acre-ft)        0.77       4.67
   1.99
  C & E Loss (ft)             0.13    Cum SA (acres)              0.53       0.96
   1.18

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: Channel 01
REACH: CH01               RS: 1039

INPUT
Description:
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6266   11.31    6266   70.12    6265   73.22    6264   75.04    6263
   76.86    6262   78.69    6261   80.51    6260   82.33    6259   84.15    6258
   85.97    6257   87.79    6256   89.61    6255   91.43    6254   93.26    6253
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   95.08    6252   96.86    6251   99.33    6250   99.54    6250  100.74    6250
  103.51    6251  105.09    6252  106.46    6253  107.83    6254  109.21    6255
  110.58    6256  111.95    6257  113.32    6258   114.7    6259  116.22    6260
  117.88    6261  145.88    6261  147.62    6261  149.56    6262  183.55    6262
  192.63    6261     200    6261

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   95.08    .025  105.09     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         95.08  105.09            28.44   28.44   28.44             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6258.09    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               2.06    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6256.03    Reach Len. (ft)            28.44      28.44
  28.44
  Crit W.S. (ft)           6256.03    Flow Area (sq ft)          14.80      52.69
  11.14
  E.G. Slope (ft/ft)      0.005145    Area (sq ft)               14.80      52.69
  11.14
  Q Total (cfs)             720.00    Flow (cfs)                 46.11     641.05
  32.85
  Top Width (ft)             22.88    Top Width (ft)              7.34      10.01
   5.53
  Vel Total (ft/s)            9.16    Avg. Vel. (ft/s)            3.12      12.17
   2.95
  Max Chl Dpth (ft)           6.03    Hydr. Depth (ft)            2.02       5.26
   2.01
  Conv. Total (cfs)        10037.9    Conv. (cfs)                642.8     8937.2
  457.9
  Length Wtd. (ft)           28.44    Wetted Per. (ft)            8.38      10.93
   6.84
  Min Ch El (ft)           6250.00    Shear (lb/sq ft)            0.57       1.55
   0.52
  Alpha                       1.58    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.15    Cum Volume (acre-ft)        0.77       4.65
   1.99
  C & E Loss (ft)             0.07    Cum SA (acres)              0.52       0.96
   1.18

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
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RIVER: Channel 01
REACH: CH01               RS: 1038

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6265     .89    6265    71.4    6264   73.07    6263   74.74    6262
   76.41    6261   78.08    6260   79.75    6259   81.42    6258   83.09    6257
   84.76    6256   86.44    6255   88.11    6254   89.78    6253   91.45    6252
    93.2    6251   96.75    6250  100.14    6250  102.56    6250     105    6251
  106.65    6252  108.29    6253  109.94    6254  111.58    6255  113.22    6256
  114.86    6257   116.5    6258  118.14    6259  119.78    6260  162.88    6261
  194.23    6261     200    6261

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   91.45    .025  106.65     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         91.45  106.65            26.37   26.37   26.37             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6256.48    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.82    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6254.65    Reach Len. (ft)            26.37      26.37
  26.37
  Crit W.S. (ft)           6254.65    Flow Area (sq ft)           5.88      62.64
   5.78
  E.G. Slope (ft/ft)      0.005632    Area (sq ft)                5.88      62.64
   5.78
  Q Total (cfs)             720.00    Flow (cfs)                 14.29     691.69
  14.02
  Top Width (ft)             23.99    Top Width (ft)              4.43      15.20
   4.36
  Vel Total (ft/s)            9.69    Avg. Vel. (ft/s)            2.43      11.04
   2.42
  Max Chl Dpth (ft)           4.65    Hydr. Depth (ft)            1.33       4.12
   1.33
  Conv. Total (cfs)         9593.7    Conv. (cfs)                190.4     9216.5
  186.8
  Length Wtd. (ft)           26.37    Wetted Per. (ft)            5.16      16.08
   5.11
  Min Ch El (ft)           6250.00    Shear (lb/sq ft)            0.40       1.37
   0.40
  Alpha                       1.25    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.14    Cum Volume (acre-ft)        0.76       4.61
   1.98
  C & E Loss (ft)             0.00    Cum SA (acres)              0.52       0.95
   1.18

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: During the standard step iterations, when the assumed water surface was set
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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: Channel 01
REACH: CH01               RS: 1037

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6264    60.2    6264   69.23    6263   71.58    6262   73.93    6261
   76.01    6260   77.88    6259   79.75    6258   81.62    6257   83.49    6256
   85.36    6255   87.23    6254    89.1    6253   90.97    6252   92.84    6251
   94.71    6250   98.27    6249  100.12    6249   101.1    6249  103.64    6250
  105.61    6251  107.57    6252  109.53    6253  111.49    6254  113.45    6255
  115.37    6256  117.16    6257  118.95    6258  120.74    6259  122.53    6260
  152.83    6260     200    6260

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   92.84    .025  105.61     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         92.84  105.61            21.74   21.74   21.74             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6256.12    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.87    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6254.26    Reach Len. (ft)            21.74      21.74
  21.74
  Crit W.S. (ft)           6254.26    Flow Area (sq ft)           9.91      58.31
  10.39
  E.G. Slope (ft/ft)      0.005266    Area (sq ft)                9.91      58.31
  10.39
  Q Total (cfs)             720.00    Flow (cfs)                 27.20     664.10
  28.70
  Top Width (ft)             25.24    Top Width (ft)              6.09      12.77
   6.38
  Vel Total (ft/s)            9.16    Avg. Vel. (ft/s)            2.74      11.39
   2.76
  Max Chl Dpth (ft)           5.26    Hydr. Depth (ft)            1.63       4.57
   1.63
  Conv. Total (cfs)         9922.1    Conv. (cfs)                374.8     9151.7
  395.5
  Length Wtd. (ft)           21.74    Wetted Per. (ft)            6.90      13.59
   7.16
  Min Ch El (ft)           6249.00    Shear (lb/sq ft)            0.47       1.41
   0.48
  Alpha                       1.43    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.10    Cum Volume (acre-ft)        0.76       4.58
   1.98
  C & E Loss (ft)             0.11    Cum SA (acres)              0.52       0.94
   1.17
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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: 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: Channel 01
REACH: CH01               RS: 1036

INPUT
Description:
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6264   44.59    6264   64.98    6263   67.26    6262   69.54    6261
   71.82    6260    74.1    6259   76.39    6258   78.67    6257   80.95    6256
   83.23    6255   85.51    6254   87.79    6253   90.07    6252   92.36    6251
   94.55    6250   97.25    6249   99.84    6249  102.14    6249  104.91    6250
  106.78    6251  108.66    6252  110.53    6253  112.41    6254  114.28    6255
  116.15    6256  118.03    6257   119.9    6258  121.78    6259  174.79    6259
     200    6259

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   92.36    .025  106.78     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         92.36  106.78            41.42   41.42   41.42             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6255.67    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.50    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6254.18    Reach Len. (ft)            41.42      41.42
  41.42
  Crit W.S. (ft)           6253.87    Flow Area (sq ft)          11.54      65.84
   9.48
  E.G. Slope (ft/ft)      0.004153    Area (sq ft)               11.54      65.84
   9.48
  Q Total (cfs)             720.00    Flow (cfs)                 28.40     668.87
  22.74
  Top Width (ft)             27.64    Top Width (ft)              7.26      14.42
   5.96
  Vel Total (ft/s)            8.29    Avg. Vel. (ft/s)            2.46      10.16
   2.40
  Max Chl Dpth (ft)           5.18    Hydr. Depth (ft)            1.59       4.57
   1.59
  Conv. Total (cfs)        11172.3    Conv. (cfs)                440.7    10378.8
  352.8
  Length Wtd. (ft)           41.42    Wetted Per. (ft)            7.92      15.24
   6.76
  Min Ch El (ft)           6249.00    Shear (lb/sq ft)            0.38       1.12
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   0.36
  Alpha                       1.40    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.12    Cum Volume (acre-ft)        0.75       4.55
   1.97
  C & E Loss (ft)             0.18    Cum SA (acres)              0.51       0.93
   1.17

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: Channel 01
REACH: CH01               RS: 1035

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6264   19.09    6264   45.49    6263   65.15    6262   67.06    6261
   68.97    6260   70.88    6259   72.79    6258    74.7    6257   76.61    6256
    78.6    6255   80.69    6254   82.79    6253   84.88    6252   87.82    6251
   91.46    6250   95.09    6249    99.1    6248   99.27    6248  100.59    6248
     103    6249  104.83    6250  106.65    6251  108.47    6252  110.29    6253
  112.12    6254  113.94    6255  115.76    6256  117.58    6257   119.4    6258
  194.11    6258     200    6258

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   91.46    .025  104.83     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         91.46  104.83            36.85   36.85   36.85             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6255.37    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.88    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6254.49    Reach Len. (ft)            36.85      36.85
  36.85
  Crit W.S. (ft)                      Flow Area (sq ft)          29.77      75.33
  18.33
  E.G. Slope (ft/ft)      0.001997    Area (sq ft)               29.77      75.33
  18.33
  Q Total (cfs)             720.00    Flow (cfs)                 69.92     611.89
  38.19
  Top Width (ft)             33.33    Top Width (ft)             11.79      13.37
   8.18
  Vel Total (ft/s)            5.83    Avg. Vel. (ft/s)            2.35       8.12
   2.08
  Max Chl Dpth (ft)           6.49    Hydr. Depth (ft)            2.53       5.63
   2.24
  Conv. Total (cfs)        16113.6    Conv. (cfs)               1564.8    13694.1
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  854.7
  Length Wtd. (ft)           36.85    Wetted Per. (ft)           12.65      14.08
   9.33
  Min Ch El (ft)           6248.00    Shear (lb/sq ft)            0.29       0.67
   0.24
  Alpha                       1.67    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.10    Cum Volume (acre-ft)        0.73       4.48
   1.96
  C & E Loss (ft)             0.05    Cum SA (acres)              0.50       0.92
   1.16

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1034

INPUT
Description:
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6264    1.28    6264    39.1    6263   67.59    6262   72.81    6261
   74.65    6260    76.5    6259   78.08    6258   79.48    6257   80.87    6256
   82.27    6255   83.67    6254   85.06    6253   86.46    6252   89.27    6251
   93.21    6250   96.78    6249   99.21    6248   99.98    6248  101.55    6248
  104.18    6249  105.65    6250  107.12    6251   108.6    6252  110.07    6253
  111.55    6254  113.18    6255  114.91    6256  116.65    6257  118.38    6258
  120.12    6259  121.85    6260  134.74    6260  156.85    6259  181.92    6258
     200    6258

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   93.21    .025  105.65     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.21  105.65            13.77   13.77   13.77             .1       .3
Right Levee     Station=  121.38      Elevation= 6260.11

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6255.23    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.36    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.87    Reach Len. (ft)            13.77      13.77
  13.77
  Crit W.S. (ft)           6253.37    Flow Area (sq ft)          22.36      62.90
  11.02
  E.G. Slope (ft/ft)      0.003530    Area (sq ft)               22.36      62.90
  11.02
  Q Total (cfs)             720.00    Flow (cfs)                 66.39     626.99
  26.62
  Top Width (ft)             27.50    Top Width (ft)              9.36      12.44
   5.70
  Vel Total (ft/s)            7.48    Avg. Vel. (ft/s)            2.97       9.97
   2.41
  Max Chl Dpth (ft)           5.87    Hydr. Depth (ft)            2.39       5.06
   1.93
  Conv. Total (cfs)        12117.6    Conv. (cfs)               1117.4    10552.2
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  448.0
  Length Wtd. (ft)           13.77    Wetted Per. (ft)           10.25      13.27
   6.89
  Min Ch El (ft)           6248.00    Shear (lb/sq ft)            0.48       1.05
   0.35
  Alpha                       1.57    Stream Power (lb/ft s)    200.00       0.00
 121.38
  Frctn Loss (ft)             0.05    Cum Volume (acre-ft)        0.71       4.42
   1.95
  C & E Loss (ft)             0.03    Cum SA (acres)              0.50       0.91
   1.16

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1033

INPUT
Description:
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6263   12.39    6263   60.04    6262   74.96    6261   76.33    6260
   77.69    6259   79.06    6258   80.43    6257    81.8    6256   83.17    6255
   84.53    6254    85.9    6253   87.27    6252   89.32    6251   93.39    6250
   97.45    6249   99.11    6248   99.95    6248   101.9    6248  104.72    6249
  106.39    6250  108.11    6251  109.85    6252  111.59    6253  113.32    6254
  115.06    6255   116.8    6256  118.53    6257  120.27    6258  122.01    6259
  123.74    6260  149.65    6260  158.81    6259  187.69    6258     200    6258

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   93.39    .025  106.39     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.39  106.39            26.23   26.23   26.23             .1       .3
Right Levee     Station=   123.9      Elevation= 6260.08

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6255.15    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.25    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.90    Reach Len. (ft)            26.23      26.23
  26.23
  Crit W.S. (ft)           6253.27    Flow Area (sq ft)          21.23      65.87
  13.16
  E.G. Slope (ft/ft)      0.003218    Area (sq ft)               21.23      65.87
  13.16
  Q Total (cfs)             720.00    Flow (cfs)                 60.37     628.18
  31.45
  Top Width (ft)             28.48    Top Width (ft)              8.72      13.00
   6.76
  Vel Total (ft/s)            7.18    Avg. Vel. (ft/s)            2.84       9.54
   2.39
  Max Chl Dpth (ft)           5.90    Hydr. Depth (ft)            2.43       5.07
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   1.95
  Conv. Total (cfs)        12692.0    Conv. (cfs)               1064.3    11073.4
  554.4
  Length Wtd. (ft)           26.23    Wetted Per. (ft)            9.70      13.85
   7.80
  Min Ch El (ft)           6248.00    Shear (lb/sq ft)            0.44       0.96
   0.34
  Alpha                       1.56    Stream Power (lb/ft s)    200.00       0.00
 123.90
  Frctn Loss (ft)             0.07    Cum Volume (acre-ft)        0.70       4.40
   1.94
  C & E Loss (ft)             0.08    Cum SA (acres)              0.49       0.91
   1.16

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1032

INPUT
Description:
Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6262   43.18    6262   72.98    6261   75.05    6260   76.57    6259
    78.1    6258   79.63    6257   81.15    6256   82.68    6255   84.21    6254
   85.74    6253   87.26    6252   88.79    6251   90.83    6250   94.75    6249
   98.23    6248   99.95    6248  101.77    6248  104.57    6249  106.18    6250
  107.75    6251  109.33    6252  110.89    6253  112.45    6254     114    6255
  115.56    6256  117.12    6257  118.67    6258  120.26    6259  138.67    6260
  165.04    6260  171.83    6259  178.61    6258     200    6258

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   90.83    .025  106.18     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         90.83  106.18             25.6    25.6    25.6             .1       .3
Right Levee     Station=  138.69      Elevation= 6259.96

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.99    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.97    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6254.02    Reach Len. (ft)            25.60      25.60
  25.60
  Crit W.S. (ft)           6252.85    Flow Area (sq ft)          14.15      80.99
  12.70
  E.G. Slope (ft/ft)      0.002212    Area (sq ft)               14.15      80.99
  12.70
  Q Total (cfs)             720.00    Flow (cfs)                 29.45     665.29
  25.26
  Top Width (ft)             28.30    Top Width (ft)              6.65      15.35
   6.30
  Vel Total (ft/s)            6.68    Avg. Vel. (ft/s)            2.08       8.21
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   1.99
  Max Chl Dpth (ft)           6.02    Hydr. Depth (ft)            2.13       5.28
   2.01
  Conv. Total (cfs)        15309.9    Conv. (cfs)                626.2    14146.6
  537.1
  Length Wtd. (ft)           25.60    Wetted Per. (ft)            7.79      16.07
   7.48
  Min Ch El (ft)           6248.00    Shear (lb/sq ft)            0.25       0.70
   0.23
  Alpha                       1.41    Stream Power (lb/ft s)    200.00       0.00
 138.69
  Frctn Loss (ft)             0.09    Cum Volume (acre-ft)        0.69       4.36
   1.94
  C & E Loss (ft)             0.09    Cum SA (acres)              0.49       0.90
   1.15

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.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1031

INPUT
Description:
Station Elevation Data    num=      40
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6260    2.37    6260   14.77    6261   14.87    6261   15.95    6260
   32.14    6260   46.06    6261   65.58    6261   76.15    6260    77.7    6259
   79.16    6258   80.62    6257   82.09    6256   83.55    6255   85.01    6254
   86.48    6253   87.94    6252    89.4    6251   90.87    6250    92.4    6249
   95.98    6248   99.79    6247  100.08    6247  100.11 6247.02  101.63    6248
  101.66    6247  103.17    6249  104.87    6250  107.03    6251   109.2    6252
  111.37    6253  113.54    6254   115.7    6255  117.87    6256  120.04    6257
   122.2    6258   134.6    6259  168.47    6259  178.97    6258     200    6258

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05    92.4    .025  103.17     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          92.4  103.17            34.57   34.57   34.57             .1       .3
Right Levee     Station=  134.78      Elevation= 6259.04

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.82    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.88    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6252.93    Reach Len. (ft)            34.57      34.57
  34.57
  Crit W.S. (ft)           6252.93    Flow Area (sq ft)          11.56      54.33
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  15.15
  E.G. Slope (ft/ft)      0.005902    Area (sq ft)               11.56      54.33
  15.15
  Q Total (cfs)             720.00    Flow (cfs)                 36.79     634.14
  49.07
  Top Width (ft)             24.65    Top Width (ft)              5.82      10.77
   8.06
  Vel Total (ft/s)            8.88    Avg. Vel. (ft/s)            3.18      11.67
   3.24
  Max Chl Dpth (ft)           5.93    Hydr. Depth (ft)            1.99       5.04
   1.88
  Conv. Total (cfs)         9371.8    Conv. (cfs)                478.9     8254.2
  638.7
  Length Wtd. (ft)                    Wetted Per. (ft)            7.03      13.30
   8.97
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.61       1.51
   0.62
  Alpha                       1.54    Stream Power (lb/ft s)    200.00       0.00
 134.78
  Frctn Loss (ft)                     Cum Volume (acre-ft)        0.68       4.32
   1.93
  C & E Loss (ft)                     Cum SA (acres)              0.48       0.89
   1.15

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.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1030

INPUT
Description:
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6260     .33    6260    5.84    6261    7.54    6261   18.41    6260
   28.94    6259   42.14    6259   57.53    6259   60.15    6258   62.77    6257
   65.38    6256      68    6255   70.62    6254   73.12    6253    75.2    6252
   78.81    6251   84.64    6250   90.46    6249    95.4    6248   99.24 6247.06
    99.5    6247  100.54    6247  104.94    6248  107.65    6249  109.81    6250
  111.98    6251  114.14    6252  116.31    6253  118.47    6254  120.63    6255
  122.59    6256  124.17    6257  125.75    6258  155.42    6259  173.56    6259
  186.25    6258     200    6258

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   90.46    .025  107.65     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         90.46  107.65             24.7    24.7    24.7             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

Page 27



Solace (v2).rep

  E.G. Elev (ft)           6254.39    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.86    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.53    Reach Len. (ft)            24.70      24.70
  24.70
  Crit W.S. (ft)                      Flow Area (sq ft)          50.89      96.49
  22.18
  E.G. Slope (ft/ft)      0.001954    Area (sq ft)               50.89      96.49
  22.18
  Q Total (cfs)             960.00    Flow (cfs)                127.64     785.27
  47.09
  Top Width (ft)             45.65    Top Width (ft)             18.66      17.19
   9.80
  Vel Total (ft/s)            5.66    Avg. Vel. (ft/s)            2.51       8.14
   2.12
  Max Chl Dpth (ft)           6.53    Hydr. Depth (ft)            2.73       5.61
   2.26
  Conv. Total (cfs)        21714.7    Conv. (cfs)               2887.3    17762.4
 1065.1
  Length Wtd. (ft)           24.70    Wetted Per. (ft)           19.29      17.70
  10.79
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.32       0.67
   0.25
  Alpha                       1.72    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.66       4.26
   1.91
  C & E Loss (ft)             0.05    Cum SA (acres)              0.47       0.88
   1.14

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1029

INPUT
Description:
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6260     8.5    6260    21.1    6259   33.66    6259   53.13    6259
   56.47    6258   59.14    6257   61.26    6256   63.39    6255   65.51    6254
   67.63    6253   69.76    6252   71.88    6251   76.72    6250   82.86    6249
   90.04    6248   98.53    6247   99.37    6247  100.25    6247  101.68    6248
  103.25    6249  104.78    6250   106.3    6251  107.82    6252  109.34    6253
  110.86    6254  112.39    6255  113.91    6256  115.43    6257  116.95    6258
  175.74    6258  180.53    6257     200    6257

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   82.86    .025  103.25     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         82.86  103.25            24.82   24.82   24.82             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.29    Element                   Left OB    Channel
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Right OB
  Vel Head (ft)               0.68    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.61    Reach Len. (ft)            24.82      24.82
  24.82
  Crit W.S. (ft)                      Flow Area (sq ft)          47.53     116.71
  16.20
  E.G. Slope (ft/ft)      0.001452    Area (sq ft)               47.53     116.71
  16.20
  Q Total (cfs)             960.00    Flow (cfs)                105.61     825.97
  28.42
  Top Width (ft)             43.93    Top Width (ft)             16.52      20.39
   7.02
  Vel Total (ft/s)            5.32    Avg. Vel. (ft/s)            2.22       7.08
   1.75
  Max Chl Dpth (ft)           6.61    Hydr. Depth (ft)            2.88       5.72
   2.31
  Conv. Total (cfs)        25197.3    Conv. (cfs)               2772.0    21679.3
  746.0
  Length Wtd. (ft)           24.82    Wetted Per. (ft)           17.29      21.12
   8.40
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.25       0.50
   0.17
  Alpha                       1.54    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.03    Cum Volume (acre-ft)        0.63       4.20
   1.90
  C & E Loss (ft)             0.02    Cum SA (acres)              0.46       0.87
   1.14

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1028

INPUT
Description:
Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6261    4.63    6261    6.34    6261   16.21    6260   29.31    6259
   42.82    6259   57.07    6259   59.36    6258   61.65    6257   63.93    6256
   66.22    6255   68.51    6254   70.79    6253   73.08    6252   75.37    6251
   77.75    6250   82.74    6249   89.79    6248   98.12    6247   99.78    6247
  100.64    6247  103.47    6248   105.4    6249  107.04    6250  108.68    6251
  110.32    6252  111.96    6253   113.6    6254  115.24    6255  116.88    6256
  118.52    6257   147.5    6257  183.09    6256     200    6256

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   82.74    .025   105.4     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         82.74   105.4            50.43   50.43   50.43             .1       .3
Right Levee     Station=  118.31      Elevation= 6257.04

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.24    Element                   Left OB    Channel
Right OB
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  Vel Head (ft)               0.61    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.63    Reach Len. (ft)            50.43      50.43
  50.43
  Crit W.S. (ft)           6251.57    Flow Area (sq ft)          35.94     131.13
  17.56
  E.G. Slope (ft/ft)      0.001216    Area (sq ft)               35.94     131.13
  17.56
  Q Total (cfs)             960.00    Flow (cfs)                 69.08     862.27
  28.65
  Top Width (ft)             43.63    Top Width (ft)             13.38      22.66
   7.59
  Vel Total (ft/s)            5.20    Avg. Vel. (ft/s)            1.92       6.58
   1.63
  Max Chl Dpth (ft)           6.63    Hydr. Depth (ft)            2.69       5.79
   2.31
  Conv. Total (cfs)        27528.4    Conv. (cfs)               1981.0    24725.9
  821.5
  Length Wtd. (ft)           50.43    Wetted Per. (ft)           14.23      23.21
   8.89
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.19       0.43
   0.15
  Alpha                       1.45    Stream Power (lb/ft s)    200.00       0.00
 118.31
  Frctn Loss (ft)             0.06    Cum Volume (acre-ft)        0.61       4.13
   1.89
  C & E Loss (ft)             0.00    Cum SA (acres)              0.46       0.85
   1.13

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1027

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6259   29.22    6259   37.57    6258   41.84    6258   49.12    6259
   60.62    6259   62.62    6258   64.63    6257   66.63    6256   68.63    6255
   70.64    6254   72.64    6253   74.68    6252   77.07    6251   79.46    6250
   82.08    6249   89.38    6248   96.51    6247   99.74    6247  102.57    6247
   106.7    6248  108.71    6249  110.72    6250  112.72    6251  114.73    6252
  116.74    6253  118.74    6254  120.75    6255  122.65    6256  152.35    6256
  186.37    6255     200    6255

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   89.38    .025   106.7     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         89.38   106.7            25.05   25.05   25.05             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.18    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.62    Wt. n-Val.                 0.050      0.025
  0.050
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  W.S. Elev (ft)           6253.56    Reach Len. (ft)            25.05      25.05
  25.05
  Crit W.S. (ft)                      Flow Area (sq ft)          62.23     107.93
  31.00
  E.G. Slope (ft/ft)      0.001232    Area (sq ft)               62.23     107.93
  31.00
  Q Total (cfs)             960.00    Flow (cfs)                143.78     756.86
  59.36
  Top Width (ft)             46.33    Top Width (ft)             17.85      17.32
  11.15
  Vel Total (ft/s)            4.77    Avg. Vel. (ft/s)            2.31       7.01
   1.91
  Max Chl Dpth (ft)           6.56    Hydr. Depth (ft)            3.49       6.23
   2.78
  Conv. Total (cfs)        27355.4    Conv. (cfs)               4097.1    21567.0
 1691.3
  Length Wtd. (ft)           25.05    Wetted Per. (ft)           18.87      17.51
  12.46
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.25       0.47
   0.19
  Alpha                       1.75    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.03    Cum Volume (acre-ft)        0.55       3.99
   1.87
  C & E Loss (ft)             0.04    Cum SA (acres)              0.44       0.83
   1.12

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1026

INPUT
Description:
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6259    1.86    6259    3.56    6259   24.55    6258   41.74    6258
   59.89    6258   62.23    6257   64.57    6256    67.1    6255   69.63    6254
   72.16    6253    74.7    6252   77.23    6251   79.76    6250   82.25    6249
   94.31    6248   98.06    6247  100.12    6247  102.86    6247  107.23    6248
  109.11    6249  110.98    6250  112.86    6251  114.73    6252  116.61    6253
  118.48    6254  120.35    6255  122.23    6256  145.89    6256  178.65    6255
     200    6255

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   82.25    .025  109.11     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         82.25  109.11            27.07   27.07   27.07             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.11    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.49    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.62    Reach Len. (ft)            27.07      27.07
  27.07
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  Crit W.S. (ft)                      Flow Area (sq ft)          26.84     152.83
  20.00
  E.G. Slope (ft/ft)      0.000968    Area (sq ft)               26.84     152.83
  20.00
  Q Total (cfs)             960.00    Flow (cfs)                 41.23     889.06
  29.72
  Top Width (ft)             47.18    Top Width (ft)             11.66      26.86
   8.66
  Vel Total (ft/s)            4.81    Avg. Vel. (ft/s)            1.54       5.82
   1.49
  Max Chl Dpth (ft)           6.62    Hydr. Depth (ft)            2.30       5.69
   2.31
  Conv. Total (cfs)        30854.2    Conv. (cfs)               1325.0    28574.1
  955.1
  Length Wtd. (ft)           27.07    Wetted Per. (ft)           12.54      27.39
   9.81
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.13       0.34
   0.12
  Alpha                       1.36    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.52       3.91
   1.85
  C & E Loss (ft)             0.04    Cum SA (acres)              0.43       0.82
   1.12

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1025

INPUT
Description:
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6259     .25    6259   19.85    6258   37.45    6258   54.65    6258
   56.95    6257   59.25    6256   61.55    6255   63.85    6254   66.15    6253
   68.45    6252   70.75    6251   73.08    6250   75.51    6249   88.48    6248
    94.3    6247   99.96    6247  103.22    6247  106.22    6248  107.41    6249
  108.59    6250  109.78    6251  110.97    6252  112.15    6253  113.34    6254
  114.59    6255     116    6256  121.62    6256  153.28    6255  191.19    6254
     200    6254

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   75.51    .025  107.41     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         75.51  107.41            31.34   31.34   31.34             .1       .3
Right Levee     Station=  116.08      Elevation= 6256.08

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.05    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.35    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.70    Reach Len. (ft)            31.34      31.34
  31.34
  Crit W.S. (ft)           6250.88    Flow Area (sq ft)          26.01     187.98
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  13.07
  E.G. Slope (ft/ft)      0.000644    Area (sq ft)               26.01     187.98
  13.07
  Q Total (cfs)             960.00    Flow (cfs)                 32.98     912.47
  14.55
  Top Width (ft)             48.43    Top Width (ft)             10.96      31.90
   5.57
  Vel Total (ft/s)            4.23    Avg. Vel. (ft/s)            1.27       4.85
   1.11
  Max Chl Dpth (ft)           6.70    Hydr. Depth (ft)            2.37       5.89
   2.35
  Conv. Total (cfs)        37836.8    Conv. (cfs)               1299.9    35963.3
  573.6
  Length Wtd. (ft)           31.34    Wetted Per. (ft)           11.93      32.55
   7.29
  Min Ch El (ft)           6247.00    Shear (lb/sq ft)            0.09       0.23
   0.07
  Alpha                       1.26    Stream Power (lb/ft s)    200.00       0.00
 116.08
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.51       3.81
   1.84
  C & E Loss (ft)             0.00    Cum SA (acres)              0.42       0.80
   1.11

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1024

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6258   18.72    6258    32.3    6257   35.38    6257   45.25    6258
   50.06    6258   62.78    6257   64.75    6256   66.72    6255   68.69    6254
   70.66    6253   72.63    6252    74.6    6251   76.57    6250   78.42    6249
   81.18    6248    95.1    6247   97.98    6246  100.32    6246  103.02    6246
  106.31    6247  107.72    6248  109.12    6249  110.53    6250  111.94    6251
  113.35    6252  114.76    6253  116.17    6254  117.57    6255  147.16    6255
  182.38    6254     200    6254

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   81.18    .025  107.72     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         81.18  107.72            16.62   16.62   16.62             .1       .3
Right Levee     Station=  117.47      Elevation= 6255.01

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.02    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.36    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.67    Reach Len. (ft)            16.62      16.62
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  16.62
  Crit W.S. (ft)           6250.42    Flow Area (sq ft)          35.23     177.43
  22.60
  E.G. Slope (ft/ft)      0.000576    Area (sq ft)               35.23     177.43
  22.60
  Q Total (cfs)             960.00    Flow (cfs)                 48.48     883.37
  28.15
  Top Width (ft)             46.36    Top Width (ft)             11.84      26.54
   7.98
  Vel Total (ft/s)            4.08    Avg. Vel. (ft/s)            1.38       4.98
   1.25
  Max Chl Dpth (ft)           7.67    Hydr. Depth (ft)            2.98       6.69
   2.83
  Conv. Total (cfs)        39999.1    Conv. (cfs)               2020.1    36806.2
 1172.9
  Length Wtd. (ft)           16.62    Wetted Per. (ft)           13.14      27.21
   9.79
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.10       0.23
   0.08
  Alpha                       1.38    Stream Power (lb/ft s)    200.00       0.00
 117.47
  Frctn Loss (ft)             0.01    Cum Volume (acre-ft)        0.49       3.68
   1.83
  C & E Loss (ft)             0.00    Cum SA (acres)              0.41       0.78
   1.11

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1023

INPUT
Description:
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6258   13.96    6258   28.53    6257   36.96    6257   64.82    6257
   66.66    6256   68.35    6255   70.04    6254   71.73    6253   73.42    6252
   75.11    6251    76.8    6250   78.49    6249      82    6248   93.01    6247
   98.14    6246   99.91    6246  102.84    6246  105.81    6247  107.12    6248
  108.43    6249  109.74    6250  111.05    6251  112.36    6252  113.67    6253
  114.98    6254  116.32    6255  136.81    6255  171.48    6254     200    6254

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05      82    .025  107.12     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            82  107.12            20.93   20.93   20.93             .1       .3
Right Levee     Station=  116.64      Elevation= 6255.01

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.01    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.39    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.62    Reach Len. (ft)            20.93      20.93
  20.93
  Crit W.S. (ft)           6250.47    Flow Area (sq ft)          36.03     168.94
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  20.70
  E.G. Slope (ft/ft)      0.000626    Area (sq ft)               36.03     168.94
  20.70
  Q Total (cfs)             960.00    Flow (cfs)                 53.61     880.08
  26.31
  Top Width (ft)             43.81    Top Width (ft)             11.32      25.12
   7.36
  Vel Total (ft/s)            4.25    Avg. Vel. (ft/s)            1.49       5.21
   1.27
  Max Chl Dpth (ft)           7.62    Hydr. Depth (ft)            3.18       6.73
   2.81
  Conv. Total (cfs)        38371.2    Conv. (cfs)               2143.0    35176.6
 1051.6
  Length Wtd. (ft)           20.93    Wetted Per. (ft)           12.73      25.76
   9.27
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.11       0.26
   0.09
  Alpha                       1.38    Stream Power (lb/ft s)    200.00       0.00
 116.64
  Frctn Loss (ft)             0.01    Cum Volume (acre-ft)        0.47       3.61
   1.82
  C & E Loss (ft)             0.00    Cum SA (acres)              0.41       0.77
   1.10

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1022

INPUT
Description:
Station Elevation Data    num=      28
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6258   10.36    6258   24.98    6257   37.67    6257   64.69    6257
   67.95    6256   69.47    6255      71    6254   72.52    6253   74.04    6252
   75.56    6251   77.09    6250   78.61    6249   81.27    6248   89.74    6247
   96.26    6246   99.86    6246  102.35    6246  105.21    6247  106.47    6248
  107.72    6249  108.98    6250  110.24    6251  111.49    6252  112.75    6253
     114    6254  152.25    6254     200    6254

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   81.27    .025  106.47     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         81.27  106.47            26.45   26.45   26.45             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6254.00    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.39    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.61    Reach Len. (ft)            26.45      26.45
  26.45
  Crit W.S. (ft)                      Flow Area (sq ft)          29.75     172.41

Page 35



Solace (v2).rep
  19.73
  E.G. Slope (ft/ft)      0.000606    Area (sq ft)               29.75     172.41
  19.73
  Q Total (cfs)             960.00    Flow (cfs)                 41.66     893.97
  24.37
  Top Width (ft)             41.91    Top Width (ft)              9.67      25.20
   7.04
  Vel Total (ft/s)            4.33    Avg. Vel. (ft/s)            1.40       5.19
   1.24
  Max Chl Dpth (ft)           7.61    Hydr. Depth (ft)            3.08       6.84
   2.80
  Conv. Total (cfs)        38987.8    Conv. (cfs)               1692.1    36306.1
  989.7
  Length Wtd. (ft)           26.45    Wetted Per. (ft)           11.23      25.85
   9.00
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.10       0.25
   0.08
  Alpha                       1.34    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.46       3.53
   1.81
  C & E Loss (ft)             0.04    Cum SA (acres)              0.40       0.76
   1.10

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: Channel 01
REACH: CH01               RS: 1021

INPUT
Description:
Station Elevation Data    num=      27
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6257   15.61    6257   29.13    6256   34.39    6256   74.02    6256
   75.78    6255   77.54    6254    79.3    6253   81.06    6252   82.81    6251
   84.57    6250   86.33    6249   88.23    6248   93.25    6247    97.8    6246
  100.19    6246  101.69    6246  105.02    6247  106.71    6248   108.4    6249
  110.09    6250  111.78    6251  113.47    6252  114.96    6253  116.21    6254
   139.8    6254     200    6254

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   88.23    .025  106.71     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         88.23  106.71            19.84   19.84   19.84             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6253.94    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.77    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6253.17    Reach Len. (ft)            19.84      19.84
  19.84
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  Crit W.S. (ft)                      Flow Area (sq ft)          24.12     118.42
  22.41
  E.G. Slope (ft/ft)      0.001349    Area (sq ft)               24.12     118.42
  22.41
  Q Total (cfs)             960.00    Flow (cfs)                 45.63     872.23
  42.13
  Top Width (ft)             36.16    Top Width (ft)              9.22      18.48
   8.46
  Vel Total (ft/s)            5.82    Avg. Vel. (ft/s)            1.89       7.37
   1.88
  Max Chl Dpth (ft)           7.17    Hydr. Depth (ft)            2.62       6.41
   2.65
  Conv. Total (cfs)        26138.4    Conv. (cfs)               1242.5    23748.8
 1147.2
  Length Wtd. (ft)           19.84    Wetted Per. (ft)           10.57      19.11
   9.92
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.19       0.52
   0.19
  Alpha                       1.46    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.44       3.44
   1.80
  C & E Loss (ft)             0.07    Cum SA (acres)              0.40       0.74
   1.10

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: Channel 01
REACH: CH01               RS: 1020

INPUT
Description:
Station Elevation Data    num=      28
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6257     8.1    6257   26.17    6256   33.88    6256   74.06    6256
   75.87    6255   77.71    6254   79.85    6253   81.99    6252   84.13    6251
   86.27    6250   88.41    6249   90.55    6248   92.69    6247   96.99    6246
   99.59    6246  101.62    6246   103.8    6247  105.35    6248  106.88    6249
  108.41    6250  109.93    6251  111.46    6252  112.99    6253  114.51    6254
  121.27    6254  160.95    6253     200    6253

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   90.55    .025  105.35     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         90.55  105.35            32.65   32.65   32.65             .1       .3
Right Levee     Station=  114.96      Elevation= 6253.95

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6253.83    Element                   Left OB    Channel
Right OB
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  Vel Head (ft)               1.51    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6252.32    Reach Len. (ft)            32.65      32.65
  32.65
  Crit W.S. (ft)           6251.61    Flow Area (sq ft)          19.96      84.74
  14.25
  E.G. Slope (ft/ft)      0.003156    Area (sq ft)               19.96      84.74
  14.25
  Q Total (cfs)             960.00    Flow (cfs)                 52.12     872.58
  35.30
  Top Width (ft)             30.64    Top Width (ft)              9.24      14.80
   6.60
  Vel Total (ft/s)            8.07    Avg. Vel. (ft/s)            2.61      10.30
   2.48
  Max Chl Dpth (ft)           6.32    Hydr. Depth (ft)            2.16       5.73
   2.16
  Conv. Total (cfs)        17088.2    Conv. (cfs)                927.8    15532.1
  628.4
  Length Wtd. (ft)           32.65    Wetted Per. (ft)           10.20      15.65
   7.89
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.39       1.07
   0.36
  Alpha                       1.49    Stream Power (lb/ft s)    200.00       0.00
 114.96
  Frctn Loss (ft)             0.09    Cum Volume (acre-ft)        0.43       3.39
   1.79
  C & E Loss (ft)             0.11    Cum SA (acres)              0.39       0.74
   1.09

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1019

INPUT
Description:
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6256   20.93    6256   43.29    6256   72.59    6256   74.92    6255
   77.24    6254   79.56    6253   81.88    6252    84.2    6251   86.52    6250
   88.85    6249   91.17    6248   93.49    6247   95.54    6246   99.84    6246
  102.02    6246  104.98    6247  107.19    6248   109.4    6249  111.61    6250
  113.82    6251  116.03    6252  118.24    6253  144.28    6253     200    6253

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   91.17    .025  107.19     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         91.17  107.19            27.27   27.27   27.27             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6253.62    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.14    Wt. n-Val.                 0.050      0.025
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  0.050
  W.S. Elev (ft)           6252.49    Reach Len. (ft)            27.27      27.27
  27.27
  Crit W.S. (ft)           6251.34    Flow Area (sq ft)          23.38      94.62
  22.25
  E.G. Slope (ft/ft)      0.002312    Area (sq ft)               23.38      94.62
  22.25
  Q Total (cfs)             960.00    Flow (cfs)                 54.11     854.69
  51.19
  Top Width (ft)             36.36    Top Width (ft)             10.42      16.02
   9.92
  Vel Total (ft/s)            6.85    Avg. Vel. (ft/s)            2.31       9.03
   2.30
  Max Chl Dpth (ft)           6.49    Hydr. Depth (ft)            2.24       5.91
   2.24
  Conv. Total (cfs)        19966.2    Conv. (cfs)               1125.4    17776.1
 1064.7
  Length Wtd. (ft)           27.27    Wetted Per. (ft)           11.34      16.84
  10.88
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.30       0.81
   0.29
  Alpha                       1.56    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.09    Cum Volume (acre-ft)        0.41       3.33
   1.77
  C & E Loss (ft)             0.09    Cum SA (acres)              0.39       0.73
   1.09

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: Channel 01
REACH: CH01               RS: 1018

INPUT
Description:
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6254     2.3    6254   16.19    6254   28.88    6253   43.79    6253
   50.18    6254   55.28    6255   79.19    6255    81.1    6254   83.01    6253
   84.91    6252   86.82    6251   88.73    6250   90.63    6249   92.54    6248
   94.45    6247   96.52    6246   99.68    6246  104.44    6246   107.3    6247
  109.62    6248  111.94    6249  114.27    6250  116.59    6251  118.91    6252
  121.24    6253  131.69    6253  194.67    6252     200    6252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   94.45    .025   107.3     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         94.45   107.3            36.97   36.97   36.97             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek
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  E.G. Elev (ft)           6253.45    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               2.01    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6251.44    Reach Len. (ft)            36.97      36.97
  36.97
  Crit W.S. (ft)           6251.44    Flow Area (sq ft)          18.80      67.43
  22.88
  E.G. Slope (ft/ft)      0.004819    Area (sq ft)               18.80      67.43
  22.88
  Q Total (cfs)             960.00    Flow (cfs)                 60.88     823.23
  75.89
  Top Width (ft)             31.63    Top Width (ft)              8.47      12.85
  10.31
  Vel Total (ft/s)            8.80    Avg. Vel. (ft/s)            3.24      12.21
   3.32
  Max Chl Dpth (ft)           5.44    Hydr. Depth (ft)            2.22       5.25
   2.22
  Conv. Total (cfs)        13829.3    Conv. (cfs)                877.0    11859.1
 1093.2
  Length Wtd. (ft)           36.97    Wetted Per. (ft)            9.56      13.25
  11.22
  Min Ch El (ft)           6246.00    Shear (lb/sq ft)            0.59       1.53
   0.61
  Alpha                       1.67    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.12    Cum Volume (acre-ft)        0.40       3.28
   1.76
  C & E Loss (ft)             0.27    Cum SA (acres)              0.38       0.72
   1.08

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: Channel 01
REACH: CH01               RS: 1017

INPUT
Description:
Station Elevation Data    num=      28
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6255   13.47    6255    23.7    6254   34.32    6253   44.94    6252
   46.33    6252   52.92    6253   81.23    6253   82.38    6252   83.53    6251
   84.67    6250   85.82    6249   86.97    6248   88.29    6247   89.34    6247
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    89.8    6246   97.38    6245  100.07    6245  101.13    6245  104.31    6246
  106.48    6247  108.65    6248  110.82    6249  112.99    6250  115.16    6251
  117.33    6252  164.82    6252     200    6252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   88.29    .025  106.48     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         88.29  106.48            35.86   35.86   35.86             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6252.37    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.10    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6251.27    Reach Len. (ft)            35.86      35.86
  35.86
  Crit W.S. (ft)                      Flow Area (sq ft)          11.13     102.69
  19.81
  E.G. Slope (ft/ft)      0.002303    Area (sq ft)               11.13     102.69
  19.81
  Q Total (cfs)             960.00    Flow (cfs)                 22.42     893.62
  43.96
  Top Width (ft)             32.54    Top Width (ft)              5.07      18.19
   9.27
  Vel Total (ft/s)            7.18    Avg. Vel. (ft/s)            2.01       8.70
   2.22
  Max Chl Dpth (ft)           6.27    Hydr. Depth (ft)            2.19       5.65
   2.14
  Conv. Total (cfs)        20004.9    Conv. (cfs)                467.2    18621.6
  916.1
  Length Wtd. (ft)           35.86    Wetted Per. (ft)            6.64      19.27
  10.21
  Min Ch El (ft)           6245.00    Shear (lb/sq ft)            0.24       0.77
   0.28
  Alpha                       1.37    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.10    Cum Volume (acre-ft)        0.39       3.20
   1.74
  C & E Loss (ft)             0.05    Cum SA (acres)              0.38       0.70
   1.07

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1016

INPUT
Description:
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6253    2.12    6253    9.81    6253   39.24    6252   60.68    6252
   79.62    6252   81.02    6251   83.13    6250   85.23    6249   87.34    6248
   89.44    6247   91.55    6246   93.65    6245   95.87    6245  100.13    6245
  102.93    6245   104.5    6246  106.07    6247  107.63    6248   109.2    6249
  110.77    6250  112.63    6251  167.97    6251     200    6251
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   89.44    .025  106.07     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         89.44  106.07            34.77   34.77   34.77             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6252.23    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.58    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6250.64    Reach Len. (ft)            34.77      34.77
  34.77
  Crit W.S. (ft)           6250.14    Flow Area (sq ft)          13.95      86.46
  10.44
  E.G. Slope (ft/ft)      0.003691    Area (sq ft)               13.95      86.46
  10.44
  Q Total (cfs)             960.00    Flow (cfs)                 35.08     900.16
  24.76
  Top Width (ft)             30.19    Top Width (ft)              7.66      16.63
   5.89
  Vel Total (ft/s)            8.66    Avg. Vel. (ft/s)            2.51      10.41
   2.37
  Max Chl Dpth (ft)           5.64    Hydr. Depth (ft)            1.82       5.20
   1.77
  Conv. Total (cfs)        15801.0    Conv. (cfs)                577.3    14816.0
  407.6
  Length Wtd. (ft)           34.77    Wetted Per. (ft)            8.48      17.66
   6.93
  Min Ch El (ft)           6245.00    Shear (lb/sq ft)            0.38       1.13
   0.35
  Alpha                       1.36    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.03    Cum Volume (acre-ft)        0.38       3.13
   1.73
  C & E Loss (ft)             0.41    Cum SA (acres)              0.37       0.69
   1.07

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: Channel 01
REACH: CH01               RS: 1015

INPUT
Description:
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6252   41.71    6252   51.52    6252   63.57    6251   66.13    6250
   68.69    6249   71.25    6248   77.31    6247   81.67    6247   88.83    6246
   93.38    6245   97.77    6244  100.13    6244  110.29    6244  111.77    6245
  112.57    6246  113.37    6247  114.17    6248  114.97    6249  115.77    6250
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  124.24    6251  135.02    6251  196.06    6250     200    6250

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   77.31    .025  111.77     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         77.31  111.77            47.17   47.17   47.17             .1       .3
Right Levee     Station=   123.9      Elevation= 6250.97

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6251.79    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.21    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6251.58    Reach Len. (ft)            47.17      47.17
  47.17
  Crit W.S. (ft)           6248.09    Flow Area (sq ft)          42.62     220.28
 103.40
  E.G. Slope (ft/ft)      0.000370    Area (sq ft)               42.62     220.28
 103.40
  Q Total (cfs)             960.00    Flow (cfs)                 38.64     857.60
  63.76
  Top Width (ft)            143.36    Top Width (ft)             20.67      34.46
  88.23
  Vel Total (ft/s)            2.62    Avg. Vel. (ft/s)            0.91       3.89
   0.62
  Max Chl Dpth (ft)           7.57    Hydr. Depth (ft)            2.06       6.39
   1.17
  Conv. Total (cfs)        49907.6    Conv. (cfs)               2008.7    44584.2
 3314.7
  Length Wtd. (ft)           47.17    Wetted Per. (ft)           21.34      35.06
  92.30
  Min Ch El (ft)           6244.00    Shear (lb/sq ft)            0.05       0.15
   0.03
  Alpha                       1.98    Stream Power (lb/ft s)    200.00       0.00
 123.90
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.36       3.00
   1.68
  C & E Loss (ft)             0.00    Cum SA (acres)              0.36       0.67
   1.03

Warning: The cross-section end points had to be extended vertically for the computed
water surface.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1014

INPUT
Description:
Station Elevation Data    num=      27
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6251   54.91    6251   71.51    6252    80.1    6252   82.12    6251
   84.14    6250   86.15    6249   88.17    6248   90.18    6247    92.2    6246
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   94.21    6245   97.46    6244  100.05    6244  105.84    6244  109.03    6245
  112.22    6246  115.41    6247   118.6    6248   121.5    6249     198    6249
  259.42    6249  283.96    6250  304.67    6251  307.36    6252  311.65    6252
  323.64    6252  327.17    6252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05    92.2    .025  112.22     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          92.2  112.22            18.03   18.03   18.03             .1       .3
Left Levee      Station=   80.62      Elevation=    6252

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6251.76    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.23    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6251.53    Reach Len. (ft)            18.03      18.03
  18.03
  Crit W.S. (ft)           6250.19    Flow Area (sq ft)          30.85     139.78
 458.58
  E.G. Slope (ft/ft)      0.000583    Area (sq ft)               30.85     139.78
 458.58
  Q Total (cfs)            1340.00    Flow (cfs)                 40.54     716.45
 583.01
  Top Width (ft)            225.06    Top Width (ft)             11.16      20.02
 193.88
  Vel Total (ft/s)            2.13    Avg. Vel. (ft/s)            1.31       5.13
   1.27
  Max Chl Dpth (ft)           7.53    Hydr. Depth (ft)            2.77       6.98
   2.37
  Conv. Total (cfs)        55489.9    Conv. (cfs)               1678.8    29668.6
24142.5
  Length Wtd. (ft)           18.03    Wetted Per. (ft)           12.45      20.71
 194.50
  Min Ch El (ft)           6244.00    Shear (lb/sq ft)            0.09       0.25
   0.09
  Alpha                       3.26    Stream Power (lb/ft s)    327.17      80.62
   0.00
  Frctn Loss (ft)             0.01    Cum Volume (acre-ft)        0.32       2.81
   1.38
  C & E Loss (ft)             0.00    Cum SA (acres)              0.34       0.64
   0.88

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1013

INPUT
Description:
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6250    53.3    6250   70.52    6251    77.1    6252   80.96    6252
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    82.9    6251   84.84    6250   86.78    6249   88.69    6248    90.6    6247
    92.5    6246   94.41    6245   96.46    6244   99.82    6244  105.95    6244
  109.14    6245  112.24    6246  114.95    6247  117.67    6248  120.38    6249
  182.02    6249   261.2    6249  283.42    6250  312.44    6251  315.01    6252
     329    6252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   94.41    .025  109.14     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         94.41  109.14            18.13   18.13   18.13             .1       .3
Left Levee      Station=   81.18      Elevation= 6252.02

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6251.75    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.26    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6251.49    Reach Len. (ft)            18.13      18.13
  18.13
  Crit W.S. (ft)           6250.36    Flow Area (sq ft)          40.25     107.68
 474.59
  E.G. Slope (ft/ft)      0.000697    Area (sq ft)               40.25     107.68
 474.59
  Q Total (cfs)            1340.00    Flow (cfs)                 63.69     625.56
 650.75
  Top Width (ft)            231.74    Top Width (ft)             12.46      14.73
 204.55
  Vel Total (ft/s)            2.15    Avg. Vel. (ft/s)            1.58       5.81
   1.37
  Max Chl Dpth (ft)           7.49    Hydr. Depth (ft)            3.23       7.31
   2.32
  Conv. Total (cfs)        50763.2    Conv. (cfs)               2412.9    23697.9
24652.4
  Length Wtd. (ft)           18.13    Wetted Per. (ft)           14.05      15.11
 205.38
  Min Ch El (ft)           6244.00    Shear (lb/sq ft)            0.12       0.31
   0.10
  Alpha                       3.62    Stream Power (lb/ft s)    329.00      81.18
   0.00
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.30       2.76
   1.19
  C & E Loss (ft)             0.09    Cum SA (acres)              0.34       0.63
   0.79

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.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1012
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INPUT
Description:
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6250   69.89    6250   75.34    6251   83.66    6251   85.48    6250
    87.3    6249   89.12    6248   90.94    6247   92.76    6246   94.58    6245
    96.4    6244   99.02    6244   99.89    6244  102.32    6244  105.72    6244
  108.45    6245  111.18    6246   113.9    6247  116.63    6248  126.01    6249
  178.22    6249     200    6249

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   94.58    .025  108.45     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         94.58  108.45            38.75   38.75   38.75             .1       .3
Left Levee      Station=   83.13      Elevation= 6251.05

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6251.64    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.18    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6250.46    Reach Len. (ft)            38.75      38.75
  38.75
  Crit W.S. (ft)           6250.46    Flow Area (sq ft)          27.12      87.31
 158.71
  E.G. Slope (ft/ft)      0.002765    Area (sq ft)               27.12      87.31
 158.71
  Q Total (cfs)            1340.00    Flow (cfs)                 75.81     911.49
 352.71
  Top Width (ft)            115.36    Top Width (ft)              9.94      13.87
  91.55
  Vel Total (ft/s)            4.91    Avg. Vel. (ft/s)            2.80      10.44
   2.22
  Max Chl Dpth (ft)           6.46    Hydr. Depth (ft)            2.73       6.29
   1.73
  Conv. Total (cfs)        25481.2    Conv. (cfs)               1441.5    17332.7
 6707.0
  Length Wtd. (ft)           38.75    Wetted Per. (ft)           11.34      14.30
  93.59
  Min Ch El (ft)           6244.00    Shear (lb/sq ft)            0.41       1.05
   0.29
  Alpha                       3.15    Stream Power (lb/ft s)    200.00      83.13
   0.00
  Frctn Loss (ft)             0.08    Cum Volume (acre-ft)        0.29       2.72
   1.06
  C & E Loss (ft)             0.19    Cum SA (acres)              0.33       0.63
   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 cross-section end points had to be extended vertically for the computed
water surface.
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 cross section had to be extended vertically during the critical depth
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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, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1011

INPUT
Description:
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6249   15.65    6249   46.18    6249   47.93    6249   71.04    6249
    73.6    6249   79.56    6250   85.53    6251   86.79    6251   88.06    6250
   89.33    6249   90.59    6248   91.86    6247   93.13    6246    94.4    6245
   95.73    6244   99.92    6244  106.62    6244  109.26    6245   111.9    6246
  114.54    6247  117.18    6248  192.85    6248  282.84    6249  317.41    6250
  334.44    6251

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05    94.4    .025  109.26     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          94.4  109.26            22.91   22.91   22.91             .1       .3
Left Levee      Station=   85.92      Elevation=    6251

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6250.61    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.55    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6250.07    Reach Len. (ft)            22.91      22.91
  22.91
  Crit W.S. (ft)           6249.74    Flow Area (sq ft)          16.28      88.16
 345.19
  E.G. Slope (ft/ft)      0.001770    Area (sq ft)               16.28      88.16
 345.19
  Q Total (cfs)            1340.00    Flow (cfs)                 32.22     706.30
 601.49
  Top Width (ft)            230.57    Top Width (ft)              6.42      14.86
 209.28
  Vel Total (ft/s)            2.98    Avg. Vel. (ft/s)            1.98       8.01
   1.74
  Max Chl Dpth (ft)           6.07    Hydr. Depth (ft)            2.53       5.93
   1.65
  Conv. Total (cfs)        31846.3    Conv. (cfs)                765.7    16785.7
14294.9
  Length Wtd. (ft)           22.91    Wetted Per. (ft)            8.18      15.38
 209.85
  Min Ch El (ft)           6244.00    Shear (lb/sq ft)            0.22       0.63
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   0.18
  Alpha                       3.97    Stream Power (lb/ft s)    334.44      85.92
   0.00
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.27       2.64
   0.83
  C & E Loss (ft)             0.03    Cum SA (acres)              0.33       0.61
   0.60

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1010

INPUT
Description:
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6249   10.53    6249   19.32    6249   67.86    6249   76.69    6250
   87.83    6250   89.13    6249   90.43    6248   91.74    6247   93.04    6246
   94.34    6245   95.64    6244   99.69    6244  107.05    6244  109.94    6245
  112.82    6246  115.71    6247  118.44    6248  185.16    6248   224.2    6248
  253.66    6249  283.19    6250  319.46    6251  331.72    6251

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   94.34    .025  109.94     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         94.34  109.94            20.32   20.32   20.32             .1       .3
Left Levee      Station=   87.32      Elevation=    6250

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6250.55    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.46    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6250.09    Reach Len. (ft)            20.32      20.32
  20.32
  Crit W.S. (ft)           6249.66    Flow Area (sq ft)          96.93      92.89
 315.91
  E.G. Slope (ft/ft)      0.001514    Area (sq ft)               96.93      92.89
 315.91
  Q Total (cfs)            1340.00    Flow (cfs)                111.88     690.74
 537.38
  Top Width (ft)            286.41    Top Width (ft)             94.34      15.60
 176.47
  Vel Total (ft/s)            2.65    Avg. Vel. (ft/s)            1.15       7.44
   1.70
  Max Chl Dpth (ft)           6.09    Hydr. Depth (ft)            1.03       5.95
   1.79
  Conv. Total (cfs)        34443.6    Conv. (cfs)               2875.8    17754.8
13813.0
  Length Wtd. (ft)           20.32    Wetted Per. (ft)           97.18      16.11
 177.02
  Min Ch El (ft)           6244.00    Shear (lb/sq ft)            0.09       0.54
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   0.17
  Alpha                       4.24    Stream Power (lb/ft s)    331.72      87.32
   0.00
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.24       2.59
   0.66
  C & E Loss (ft)             0.05    Cum SA (acres)              0.30       0.61
   0.50

Warning: Multiple water surfaces were found that could balance the energy equation.
The program selected the water surface
         whose main channel velocity head was the closest to the previously computed
cross section.
Warning: The cross-section end points had to be extended vertically for the computed
water surface.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1009

INPUT
Description:
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6248     .03    6248   62.69    6249   71.41    6250   80.61    6251
    82.6    6251   84.21    6250   85.83    6249   87.45    6248   89.07    6247
   90.68    6246    92.3    6245   93.92    6244   95.53    6243   99.36    6242
  100.04    6242  100.53    6242  105.02    6243  107.63    6244  110.25    6245
  112.73    6246  114.76    6247  116.78    6248  159.88    6248  225.22    6248
  248.79    6249  273.98    6250  318.25    6251  328.32    6252

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   93.92    .025  107.63     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         93.92  107.63            20.61   20.61   20.61             .1       .3
Left Levee      Station=   82.57      Elevation=    6251

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6250.46    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.96    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6249.50    Reach Len. (ft)            20.61      20.61
  20.61
  Crit W.S. (ft)           6249.50    Flow Area (sq ft)          24.49      92.36
 222.75
  E.G. Slope (ft/ft)      0.002186    Area (sq ft)               24.49      92.36
 222.75
  Q Total (cfs)            1340.00    Flow (cfs)                 59.97     885.27
 394.76
  Top Width (ft)            176.40    Top Width (ft)              8.90      13.71
 153.79
  Vel Total (ft/s)            3.95    Avg. Vel. (ft/s)            2.45       9.59
   1.77
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  Max Chl Dpth (ft)           7.50    Hydr. Depth (ft)            2.75       6.74
   1.45
  Conv. Total (cfs)        28657.3    Conv. (cfs)               1282.5    18932.4
 8442.4
  Length Wtd. (ft)           20.61    Wetted Per. (ft)           10.47      14.42
 154.67
  Min Ch El (ft)           6242.00    Shear (lb/sq ft)            0.32       0.87
   0.20
  Alpha                       3.98    Stream Power (lb/ft s)    328.32      82.57
   0.00
  Frctn Loss (ft)             0.03    Cum Volume (acre-ft)        0.21       2.55
   0.53
  C & E Loss (ft)             0.15    Cum SA (acres)              0.27       0.60
   0.42

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: 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: Channel 01
REACH: CH01               RS: 1008

INPUT
Description:
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6248     1.8    6248    72.8    6249   78.62    6249   81.28    6248
   83.94    6247    86.6    6246   89.27    6245   91.93    6244   94.59    6243
      98    6242   99.79    6242  101.91    6242  104.19    6243   106.2    6244
  108.21    6245  110.22    6246  112.23    6247  114.24    6248  129.68    6248
  153.86    6247  170.71    6247   229.2    6248  246.25    6249  259.55    6250
  322.79    6251

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   91.93    .025   106.2     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         91.93   106.2            27.23   27.23   27.23             .1       .3
Left Levee      Station=   78.66      Elevation= 6249.02
Right Levee     Station=  113.29      Elevation= 6248.04

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6250.04    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.46    Wt. n-Val.                 0.050      0.025
  0.050
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  W.S. Elev (ft)           6249.59    Reach Len. (ft)            27.23      27.23
  27.23
  Crit W.S. (ft)           6249.19    Flow Area (sq ft)         124.36      98.39
 289.99
  E.G. Slope (ft/ft)      0.001226    Area (sq ft)              124.36      98.39
 289.99
  Q Total (cfs)            1340.00    Flow (cfs)                155.38     716.12
 468.50
  Top Width (ft)            254.03    Top Width (ft)             91.93      14.27
 147.83
  Vel Total (ft/s)            2.61    Avg. Vel. (ft/s)            1.25       7.28
   1.62
  Max Chl Dpth (ft)           7.58    Hydr. Depth (ft)            1.35       6.89
   1.96
  Conv. Total (cfs)        38274.2    Conv. (cfs)               4438.2    20454.5
13381.6
  Length Wtd. (ft)           27.23    Wetted Per. (ft)           94.50      15.04
 149.88
  Min Ch El (ft)           6242.00    Shear (lb/sq ft)            0.10       0.50
   0.15
  Alpha                       4.31    Stream Power (lb/ft s)    322.79      78.66
 113.29
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.17       2.50
   0.41
  C & E Loss (ft)             0.03    Cum SA (acres)              0.25       0.59
   0.35

Warning: The cross-section end points had to be extended vertically for the computed
water surface.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1007

INPUT
Description:
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  -62.09    6248  -34.14    6249   -3.95    6249   79.16    6248   81.62    6247
   84.07    6246   86.52    6245   88.97    6244   91.61    6243   94.54    6242
   99.87    6242  102.91    6242   104.7    6243  106.49    6244  108.27    6245
  110.06    6246  111.84    6247  113.63    6248  114.91    6248  130.21    6247
  142.27    6246  149.74    6246  176.96    6248  233.57    6249   253.9    6250
  316.75    6251

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  -62.09     .05   91.61    .025   104.7     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         91.61   104.7            21.84   21.84   21.84             .1       .3
Left Levee      Station=   -4.59      Elevation= 6249.04
Right Levee     Station=  113.56      Elevation=    6248

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6249.98    Element                   Left OB    Channel
Right OB
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  Vel Head (ft)               0.72    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6249.26    Reach Len. (ft)            21.84      21.84
  21.84
  Crit W.S. (ft)           6249.26    Flow Area (sq ft)         139.09      92.64
 224.69
  E.G. Slope (ft/ft)      0.001644    Area (sq ft)              139.09      92.64
 224.69
  Q Total (cfs)            1340.00    Flow (cfs)                155.25     805.70
 379.05
  Top Width (ft)            300.90    Top Width (ft)            153.70      13.09
 134.11
  Vel Total (ft/s)            2.94    Avg. Vel. (ft/s)            1.12       8.70
   1.69
  Max Chl Dpth (ft)           7.26    Hydr. Depth (ft)            0.90       7.08
   1.68
  Conv. Total (cfs)        33045.8    Conv. (cfs)               3828.7    19869.4
 9347.7
  Length Wtd. (ft)           21.84    Wetted Per. (ft)          156.03      13.52
 135.66
  Min Ch El (ft)           6242.00    Shear (lb/sq ft)            0.09       0.70
   0.17
  Alpha                       5.39    Stream Power (lb/ft s)    316.75      -4.59
 113.56
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.09       2.44
   0.25
  C & E Loss (ft)             0.02    Cum SA (acres)              0.17       0.58
   0.26

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 cross-section end points had to be extended vertically for the computed
water surface.
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: Channel 01
REACH: CH01               RS: 1006

INPUT
Description:
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  -53.69    6249  -34.86    6249    -.99    6249   44.19    6249   70.07    6249
   75.81    6248    79.8    6247    83.8    6246    87.8    6245   91.07    6244
   94.29    6243    97.4    6242    99.9    6242  105.66    6242  107.22    6243
  108.78    6244  110.34    6245   111.9    6246  113.57    6247  113.84    6247
   117.5    6247  120.43    6246   128.3    6246  129.92    6247  131.66    6247
  150.43    6247  187.95    6247  219.78    6247  241.12    6248  263.06    6249
   279.7    6250  309.42    6251

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
  -53.69     .05   94.29    .025  107.22     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         94.29  107.22            12.29   12.29   12.29             .1       .3
Right Levee     Station=  113.29      Elevation=    6247

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6249.47    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.64    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6248.83    Reach Len. (ft)            12.29      12.29
  12.29
  Crit W.S. (ft)           6248.45    Flow Area (sq ft)          61.12      85.91
 263.80
  E.G. Slope (ft/ft)      0.001726    Area (sq ft)               61.12      85.91
 263.80
  Q Total (cfs)            1340.00    Flow (cfs)                140.90     732.79
 466.31
  Top Width (ft)            188.14    Top Width (ft)             23.21      12.93
 151.99
  Vel Total (ft/s)            3.26    Avg. Vel. (ft/s)            2.31       8.53
   1.77
  Max Chl Dpth (ft)           6.82    Hydr. Depth (ft)            2.63       6.64
   1.74
  Conv. Total (cfs)        32255.8    Conv. (cfs)               3391.7    17639.3
11224.8
  Length Wtd. (ft)           12.29    Wetted Per. (ft)           23.96      13.38
 153.98
  Min Ch El (ft)           6242.00    Shear (lb/sq ft)            0.27       0.69
   0.18
  Alpha                       3.89    Stream Power (lb/ft s)    309.42       0.00
 113.29
  Frctn Loss (ft)             0.02    Cum Volume (acre-ft)        0.04       2.40
   0.13
  C & E Loss (ft)             0.03    Cum SA (acres)              0.13       0.58
   0.19

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1005

INPUT
Description:
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  -78.74    6248  -55.76    6248  -33.18    6248    4.16    6248   32.39    6249
   67.57    6249   71.58    6248   75.58    6247   79.59    6246   83.59    6245
    87.6    6244    91.6    6243   95.61    6242     100    6242  105.59    6242
  108.06    6243  110.29    6244  112.53    6245  113.13    6245   117.1    6245
   120.4    6246  123.04    6247  125.68    6248     129    6248  172.53    6247
  183.96    6247  201.04    6247  220.75    6248  247.05    6249  270.77    6250
   412.8    6251

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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  -78.74     .05    87.6    .025  110.29     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          87.6  110.29            18.04   18.04   18.04             .1       .3
Left Levee      Station=   67.77      Elevation= 6249.02
Right Levee     Station=  125.29      Elevation= 6248.02

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6249.42    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.54    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6248.88    Reach Len. (ft)            18.04      18.04
  18.04
  Crit W.S. (ft)           6247.28    Flow Area (sq ft)          47.63     143.44
 202.13
  E.G. Slope (ft/ft)      0.001181    Area (sq ft)               47.63     143.44
 202.13
  Q Total (cfs)            1340.00    Flow (cfs)                 86.37     982.95
 270.67
  Top Width (ft)            175.74    Top Width (ft)             19.53      22.69
 133.51
  Vel Total (ft/s)            3.41    Avg. Vel. (ft/s)            1.81       6.85
   1.34
  Max Chl Dpth (ft)           6.88    Hydr. Depth (ft)            2.44       6.32
   1.51
  Conv. Total (cfs)        38990.8    Conv. (cfs)               2513.2    28601.7
 7876.0
  Length Wtd. (ft)           18.04    Wetted Per. (ft)           20.13      23.34
 134.63
  Min Ch El (ft)           6242.00    Shear (lb/sq ft)            0.17       0.45
   0.11
  Alpha                       3.02    Stream Power (lb/ft s)    412.80      67.77
 125.29
  Frctn Loss (ft)             0.01    Cum Volume (acre-ft)        0.03       2.37
   0.06
  C & E Loss (ft)             0.08    Cum SA (acres)              0.12       0.57
   0.15

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.
Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, energy was used.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1004

INPUT
Description:
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6248    7.73    6248   31.32    6249   59.21    6249   63.93    6248
   68.66    6247   73.38    6246   80.37    6242   84.72    6242   88.86    6242
   94.06    6242    99.1    6242  105.34    6242  109.25    6242   112.6    6242
  114.73    6242  116.96    6242  119.57    6242  122.19    6245  124.81    6247

Page 54



Solace (v2).rep
  134.25    6249  149.68    6248     200    6248

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   80.37    .025  119.57     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         80.37  119.57           111.48  111.48  111.48             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   67.58   81.09 6247.14       F
   99.48  111.11 6246.96       F
Left Levee      Station=   58.84      Elevation=    6249
Right Levee     Station=  134.23      Elevation=    6249

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6249.33    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.28    Wt. n-Val.                 0.050      0.025
  0.050
  W.S. Elev (ft)           6249.05    Reach Len. (ft)           111.48     111.48
 111.48
  Crit W.S. (ft)           6246.26    Flow Area (sq ft)          79.38     276.18
  93.40
  E.G. Slope (ft/ft)      0.000417    Area (sq ft)               79.38     276.18
  93.40
  Q Total (cfs)            1340.00    Flow (cfs)                 46.84    1232.20
  60.96
  Top Width (ft)            200.00    Top Width (ft)             80.37      39.20
  80.43
  Vel Total (ft/s)            2.98    Avg. Vel. (ft/s)            0.59       4.46
   0.65
  Max Chl Dpth (ft)           7.05    Hydr. Depth (ft)            0.99       7.05
   1.16
  Conv. Total (cfs)        65605.8    Conv. (cfs)               2293.3    60327.9
 2984.5
  Length Wtd. (ft)          111.48    Wetted Per. (ft)           82.81      39.20
  83.77
  Min Ch El (ft)           6242.00    Shear (lb/sq ft)            0.02       0.18
   0.03
  Alpha                       2.06    Stream Power (lb/ft s)    200.00      58.84
 134.23
  Frctn Loss (ft)                     Cum Volume (acre-ft)                   2.28

  C & E Loss (ft)                     Cum SA (acres)              0.10       0.56
   0.10

Note:    Multiple critical depths were found at this location.  The critical depth
with the lowest, valid, water surface was used.

CULVERT

RIVER: Channel 01
REACH: CH01               RS: 1003.56

INPUT
Description:
Distance from Upstream XS =       6
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Deck/Roadway Width        =      56
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     8.3    6247       0  177.68    6247       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  6249.5   63.93    6248   68.66    6247   73.38    6246   80.37    6242
   84.72    6242   88.86    6242   94.06    6242    99.1    6242  105.34    6242
  109.25    6242   112.6    6242  114.73    6242  116.96    6242  119.57    6242
  122.19    6245  124.81    6247  134.25    6248     400    6250

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05   80.37    .025  119.57     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
         80.37  119.57             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
   67.58   81.09 6247.14       F
   99.48  111.11 6246.96       F
Left Levee      Station=   58.84      Elevation=    6249
Right Levee     Station=  134.23      Elevation=    6249

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
  -17.03    6247       0     300    6247       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  6248.5    21.8    6248   32.35    6247   40.76    6246   42.97    6245
    45.2    6244   47.41    6243   49.66    6242   51.91    6241   54.17    6240
   73.76    6239  184.57    6240  190.47    6241  195.17    6242  199.34    6243
  203.17    6244   206.8    6245  210.31    6247     400  6249.5

Manning's n Values        num=       2
     Sta   n Val     Sta   n Val
       0    .013     400     .05

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0     400             .1       .3
Ineffective Flow     num=       3
   Sta L   Sta R    Elev  Permanent
   32.52   51.28    6247       F
    73.8  116.58    6247       F
  133.46  279.06    6247       F

Upstream Embankment side slope              =       3 horiz. to 1.0 vertical
Downstream Embankment side slope            =       3 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 =  3
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Culvert Name     Shape      Rise    Span
Culvert #1      Circular       4
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 3 - Pipe projecting from fill
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef
Exit Loss Coef
                 10     100     .024     .024        0                   .5
     .5
Upstream   Elevation =  6241.91
           Centerline Station =  116.96
Downstream Elevation =  6240.16
           Centerline Station =  122.87

Culvert Name     Shape      Rise    Span
Culvert #2      Circular       4
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 3 - Pipe projecting from fill
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef
Exit Loss Coef
                 20      80     .024     .024        0                   .5
     .5
Upstream   Elevation =  6242.06
           Centerline Station =  94.06
Downstream Elevation =  6239.73
           Centerline Station =  69.23

Culvert Name     Shape      Rise    Span
Culvert #3      Circular       4
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 3 - Pipe projecting from fill
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef
Exit Loss Coef
                 20      80     .024     .024        0                   .5
     .5
Upstream   Elevation =  6242.32
           Centerline Station =  81.95
Downstream Elevation =  6240.7
           Centerline Station =  56.1

CULVERT OUTPUT  Profile #Sand Creek  Culv Group:  Culvert #1

  Q Culv Group (cfs)        119.88    Culv Full Len (ft)        100.00
  # Barrels                      1    Culv Vel US (ft/s)          9.54
  Q Barrel (cfs)            119.88    Culv Vel DS (ft/s)          9.54
  E.G. US. (ft)            6249.33    Culv Inv El Up (ft)      6241.91
  W.S. US. (ft)            6249.05    Culv Inv El Dn (ft)      6240.16
  E.G. DS (ft)             6245.83    Culv Frctn Ls (ft)          2.37
  W.S. DS (ft)             6245.27    Culv Exit Loss (ft)         0.43
  Delta EG (ft)               3.51    Culv Entr Loss (ft)         0.71
  Delta WS (ft)               3.77    Q Weir (cfs)              963.91
  E.G. IC (ft)             6249.07    Weir Sta Lft (ft)           6.24
  E.G. OC (ft)             6249.34    Weir Sta Rgt (ft)         314.10
  Culvert Control           Outlet    Weir Submerg                0.00
  Culv WS Inlet (ft)       6245.91    Weir Max Depth (ft)         2.35
  Culv WS Outlet (ft)      6244.16    Weir Avg Depth (ft)         1.04
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)    319.17
  Culv Crt Depth (ft)         3.30    Min El Weir Flow (ft)    6247.01

CULVERT OUTPUT  Profile #Sand Creek  Culv Group:  Culvert #2
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  Q Culv Group (cfs)        128.12    Culv Full Len (ft)         80.00
  # Barrels                      1    Culv Vel US (ft/s)         10.20
  Q Barrel (cfs)            128.12    Culv Vel DS (ft/s)         10.20
  E.G. US. (ft)            6249.33    Culv Inv El Up (ft)      6242.06
  W.S. US. (ft)            6249.05    Culv Inv El Dn (ft)      6239.73
  E.G. DS (ft)             6245.83    Culv Frctn Ls (ft)          2.17
  W.S. DS (ft)             6245.27    Culv Exit Loss (ft)         0.53
  Delta EG (ft)               3.51    Culv Entr Loss (ft)         0.81
  Delta WS (ft)               3.77    Q Weir (cfs)              963.91
  E.G. IC (ft)             6249.91    Weir Sta Lft (ft)           6.24
  E.G. OC (ft)             6249.33    Weir Sta Rgt (ft)         314.10
  Culvert Control           Outlet    Weir Submerg                0.00
  Culv WS Inlet (ft)       6246.06    Weir Max Depth (ft)         2.35
  Culv WS Outlet (ft)      6243.73    Weir Avg Depth (ft)         1.04
  Culv Nml Depth (ft)         3.15    Weir Flow Area (sq ft)    319.17
  Culv Crt Depth (ft)         3.39    Min El Weir Flow (ft)    6247.01

Note:    During the supercritical calculations a hydraulic jump occurred inside of
the culvert.
Note:    The culvert inlet is submerged and the culvert flows full over part or all
of its length.  Therefore, the culvert inlet
         equations are not valid and the supercritical result has been discarded.
The outlet answer will be used.

CULVERT OUTPUT  Profile #Sand Creek  Culv Group:  Culvert #3

  Q Culv Group (cfs)        128.09    Culv Full Len (ft)         80.00
  # Barrels                      1    Culv Vel US (ft/s)         10.19
  Q Barrel (cfs)            128.09    Culv Vel DS (ft/s)         10.19
  E.G. US. (ft)            6249.33    Culv Inv El Up (ft)      6242.32
  W.S. US. (ft)            6249.05    Culv Inv El Dn (ft)      6240.70
  E.G. DS (ft)             6245.83    Culv Frctn Ls (ft)          2.17
  W.S. DS (ft)             6245.27    Culv Exit Loss (ft)         0.53
  Delta EG (ft)               3.51    Culv Entr Loss (ft)         0.81
  Delta WS (ft)               3.77    Q Weir (cfs)              963.91
  E.G. IC (ft)             6250.19    Weir Sta Lft (ft)           6.24
  E.G. OC (ft)             6249.33    Weir Sta Rgt (ft)         314.10
  Culvert Control           Outlet    Weir Submerg                0.00
  Culv WS Inlet (ft)       6246.32    Weir Max Depth (ft)         2.35
  Culv WS Outlet (ft)      6244.70    Weir Avg Depth (ft)         1.04
  Culv Nml Depth (ft)         4.00    Weir Flow Area (sq ft)    319.17
  Culv Crt Depth (ft)         3.39    Min El Weir Flow (ft)    6247.01

Note:    The normal depth exceeds the height of the culvert.  The program assumes
that the normal depth is equal to the height
         of the culvert.
Note:    During supercritical analysis, the culvert direct step method went to
critical depth.  The program then assumed critical
         depth at the outlet.
Note:    During the supercritical calculations a hydraulic jump occurred inside of
the culvert.
Note:    The culvert inlet is submerged and the culvert flows full over part or all
of its length.  Therefore, the culvert inlet
         equations are not valid and the supercritical result has been discarded.
The outlet answer will be used.

CROSS SECTION

RIVER: Channel 01
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REACH: CH01               RS: 1003

INPUT
Description:
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6248    21.8    6248   32.35    6247   40.76    6246   42.97    6245
    45.2    6244   47.41    6243   49.66    6242   51.91    6241   54.17    6240
   73.76    6239  184.57    6240  190.47    6241  195.17    6242  199.34    6243
  203.17    6244   206.8    6245  210.31    6246  224.76    6246  253.74    6246
   271.6    6246     280    6246

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .013       0    .013     280     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     280            87.73   87.73   87.73             .1       .3
Ineffective Flow     num=       3
   Sta L   Sta R    Elev  Permanent
   32.52   51.28    6247       F
    73.8  116.58    6247       F
  133.46  279.06    6247       F

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6245.83    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               0.55    Wt. n-Val.                            0.013

  W.S. Elev (ft)           6245.27    Reach Len. (ft)            87.73      87.73
  87.73
  Crit W.S. (ft)           6242.88    Flow Area (sq ft)                    224.85

  E.G. Slope (ft/ft)      0.000269    Area (sq ft)                         851.39

  Q Total (cfs)            1340.00    Flow (cfs)                          1340.00

  Top Width (ft)            165.40    Top Width (ft)                       165.40

  Vel Total (ft/s)            5.96    Avg. Vel. (ft/s)                       5.96

  Max Chl Dpth (ft)           6.27    Hydr. Depth (ft)                       5.71

  Conv. Total (cfs)        81667.5    Conv. (cfs)                         81667.5

  Length Wtd. (ft)           87.73    Wetted Per. (ft)                      39.70

  Min Ch El (ft)           6239.00    Shear (lb/sq ft)                       0.10

  Alpha                       1.00    Stream Power (lb/ft s)    280.00       0.00
   0.00
  Frctn Loss (ft)             0.05    Cum Volume (acre-ft)                   1.29

  C & E Loss (ft)             0.11    Cum SA (acres)                         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)
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is less than 0.7 or greater than 1.4.
          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.

CROSS SECTION

RIVER: Channel 01
REACH: CH01               RS: 1002

INPUT
Description:
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6247    69.1    6247    73.6    6246   75.65    6245   77.68    6244
   79.67    6243   81.66    6242   83.64    6241   85.63    6240   100.5    6240
  108.93    6240  111.47    6241     114    6242  116.54    6243  118.57    6244
  120.46    6245  123.16    6246  126.21    6247  134.04    6247   136.7    6247
  188.78    6247  189.12    6247     200    6247

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05       0    .013     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     200             55.7    55.7    55.7             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6245.67    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.62    Wt. n-Val.                            0.013

  W.S. Elev (ft)           6244.05    Reach Len. (ft)            55.70      55.70
  55.70
  Crit W.S. (ft)           6244.05    Flow Area (sq ft)                    131.22

  E.G. Slope (ft/ft)      0.001796    Area (sq ft)                         131.22

  Q Total (cfs)            1340.00    Flow (cfs)                          1340.00

  Top Width (ft)             41.09    Top Width (ft)                        41.09

  Vel Total (ft/s)           10.21    Avg. Vel. (ft/s)                      10.21

  Max Chl Dpth (ft)           4.05    Hydr. Depth (ft)                       3.19

  Conv. Total (cfs)        31619.7    Conv. (cfs)                         31619.7

  Length Wtd. (ft)           55.70    Wetted Per. (ft)                      42.87

  Min Ch El (ft)           6240.00    Shear (lb/sq ft)                       0.34

  Alpha                       1.00    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)             0.10    Cum Volume (acre-ft)                   0.30

  C & E Loss (ft)             0.00    Cum SA (acres)                         0.09
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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: 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: Channel 01
REACH: CH01               RS: 1001

INPUT
Description:
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6247   65.79    6247   74.92    6246   76.87    6245   78.82    6244
   80.77    6243   82.71    6242   84.65    6241   86.58    6240   88.52    6239
  100.37    6239  109.32    6239   111.3    6240  113.29    6241  115.28    6242
  117.27    6243  119.25    6244  121.23    6245  123.21    6246   130.1    6247
  155.95    6248   162.6    6248  172.56 6247.64     200 6247.64

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05       0    .013     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     200            43.68   43.68   43.68             .1       .3
Right Levee     Station=  130.04      Elevation= 6246.94

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6245.06    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.66    Wt. n-Val.                            0.013

  W.S. Elev (ft)           6243.40    Reach Len. (ft)            43.68      43.68
  43.68
  Crit W.S. (ft)           6243.40    Flow Area (sq ft)                    129.49

  E.G. Slope (ft/ft)      0.001722    Area (sq ft)                         129.49

  Q Total (cfs)            1340.00    Flow (cfs)                          1340.00

  Top Width (ft)             38.07    Top Width (ft)                        38.07

  Vel Total (ft/s)           10.35    Avg. Vel. (ft/s)                      10.35

  Max Chl Dpth (ft)           4.40    Hydr. Depth (ft)                       3.40

  Conv. Total (cfs)        32290.7    Conv. (cfs)                         32290.7

  Length Wtd. (ft)           43.68    Wetted Per. (ft)                      40.18

  Min Ch El (ft)           6239.00    Shear (lb/sq ft)                       0.35

  Alpha                       1.00    Stream Power (lb/ft s)    200.00       0.00
 130.04
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  Frctn Loss (ft)             0.08    Cum Volume (acre-ft)                   0.13

  C & E Loss (ft)             0.00    Cum SA (acres)                         0.04

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: 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: Channel 01
REACH: CH01               RS: 1000

INPUT
Description:
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    6248   66.41    6248   67.11    6248   71.69    6248   71.94    6248
   76.05    6247   77.77    6246   79.49    6245   81.24    6244   82.98    6243
   84.73    6242   86.47    6241   88.22    6240   89.96    6239  112.41    6239
  114.55    6240   116.7    6241  118.84    6242  120.74    6243  122.56    6244
  124.38    6245   126.2    6246  150.86 6246.68     200 6246.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05       0    .013     200     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     200                0       0       0             .1       .3

CROSS SECTION OUTPUT  Profile #Sand Creek

  E.G. Elev (ft)           6244.89    Element                   Left OB    Channel
Right OB
  Vel Head (ft)               1.69    Wt. n-Val.                            0.013

  W.S. Elev (ft)           6243.20    Reach Len. (ft)

  Crit W.S. (ft)           6243.20    Flow Area (sq ft)                    128.39

  E.G. Slope (ft/ft)      0.001794    Area (sq ft)                         128.39

  Q Total (cfs)            1340.00    Flow (cfs)                          1340.00

  Top Width (ft)             38.47    Top Width (ft)                        38.47

  Vel Total (ft/s)           10.44    Avg. Vel. (ft/s)                      10.44

  Max Chl Dpth (ft)           4.20    Hydr. Depth (ft)                       3.34

  Conv. Total (cfs)        31640.1    Conv. (cfs)                         31640.1
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  Length Wtd. (ft)                    Wetted Per. (ft)                      40.55

  Min Ch El (ft)           6239.00    Shear (lb/sq ft)                       0.35

  Alpha                       1.00    Stream Power (lb/ft s)    200.00       0.00
   0.00
  Frctn Loss (ft)                     Cum Volume (acre-ft)

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

SUMMARY OF MANNING'S N VALUES

River:Channel 01

      Reach          River Sta.       n1        n2        n3

 CH01                 1053               .05      .025       .05
 CH01                 1052               .05      .025       .05
 CH01                 1051               .05      .025       .05
 CH01                 1050               .05      .025       .05
 CH01                 1049               .05      .025       .05
 CH01                 1048               .05      .025       .05
 CH01                 1047               .05      .025       .05
 CH01                 1046               .05      .025       .05
 CH01                 1045               .05      .025       .05
 CH01                 1044               .05      .025       .05
 CH01                 1043               .05      .025       .05
 CH01                 1042               .05      .025       .05
 CH01                 1041               .05      .025       .05
 CH01                 1040               .05      .025       .05
 CH01                 1039               .05      .025       .05
 CH01                 1038               .05      .025       .05
 CH01                 1037               .05      .025       .05
 CH01                 1036               .05      .025       .05
 CH01                 1035               .05      .025       .05
 CH01                 1034               .05      .025       .05
 CH01                 1033               .05      .025       .05
 CH01                 1032               .05      .025       .05
 CH01                 1031               .05      .025       .05
 CH01                 1030               .05      .025       .05
 CH01                 1029               .05      .025       .05
 CH01                 1028               .05      .025       .05
 CH01                 1027               .05      .025       .05
 CH01                 1026               .05      .025       .05
 CH01                 1025               .05      .025       .05
 CH01                 1024               .05      .025       .05
 CH01                 1023               .05      .025       .05
 CH01                 1022               .05      .025       .05
 CH01                 1021               .05      .025       .05
 CH01                 1020               .05      .025       .05
 CH01                 1019               .05      .025       .05
 CH01                 1018               .05      .025       .05
 CH01                 1017               .05      .025       .05
 CH01                 1016               .05      .025       .05
 CH01                 1015               .05      .025       .05
 CH01                 1014               .05      .025       .05
 CH01                 1013               .05      .025       .05
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 CH01                 1012               .05      .025       .05
 CH01                 1011               .05      .025       .05
 CH01                 1010               .05      .025       .05
 CH01                 1009               .05      .025       .05
 CH01                 1008               .05      .025       .05
 CH01                 1007               .05      .025       .05
 CH01                 1006               .05      .025       .05
 CH01                 1005               .05      .025       .05
 CH01                 1004               .05      .025       .05
 CH01                 1003.56      Culvert
 CH01                 1003              .013      .013       .05
 CH01                 1002               .05      .013       .05
 CH01                 1001               .05      .013       .05
 CH01                 1000               .05      .013       .05

SUMMARY OF REACH LENGTHS

River: Channel 01

      Reach          River Sta.      Left     Channel    Right

 CH01                 1053             61.74     61.74     61.74
 CH01                 1052                14        14        14
 CH01                 1051             16.76     16.76     16.76
 CH01                 1050             45.02     45.02     45.02
 CH01                 1049              32.7      32.7      32.7
 CH01                 1048             22.36     22.36     22.36
 CH01                 1047             23.82     23.82     23.82
 CH01                 1046             24.71     24.71     24.71
 CH01                 1045             51.49     51.49     51.49
 CH01                 1044             24.27     24.27     24.27
 CH01                 1043             39.09     39.09     39.09
 CH01                 1042             39.32     39.32     39.32
 CH01                 1041             30.04     30.04     30.04
 CH01                 1040             12.64     12.64     12.64
 CH01                 1039             28.44     28.44     28.44
 CH01                 1038             26.37     26.37     26.37
 CH01                 1037             21.74     21.74     21.74
 CH01                 1036             41.42     41.42     41.42
 CH01                 1035             36.85     36.85     36.85
 CH01                 1034             13.77     13.77     13.77
 CH01                 1033             26.23     26.23     26.23
 CH01                 1032              25.6      25.6      25.6
 CH01                 1031             34.57     34.57     34.57
 CH01                 1030              24.7      24.7      24.7
 CH01                 1029             24.82     24.82     24.82
 CH01                 1028             50.43     50.43     50.43
 CH01                 1027             25.05     25.05     25.05
 CH01                 1026             27.07     27.07     27.07
 CH01                 1025             31.34     31.34     31.34
 CH01                 1024             16.62     16.62     16.62
 CH01                 1023             20.93     20.93     20.93
 CH01                 1022             26.45     26.45     26.45
 CH01                 1021             19.84     19.84     19.84
 CH01                 1020             32.65     32.65     32.65
 CH01                 1019             27.27     27.27     27.27
 CH01                 1018             36.97     36.97     36.97
 CH01                 1017             35.86     35.86     35.86
 CH01                 1016             34.77     34.77     34.77
 CH01                 1015             47.17     47.17     47.17
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 CH01                 1014             18.03     18.03     18.03
 CH01                 1013             18.13     18.13     18.13
 CH01                 1012             38.75     38.75     38.75
 CH01                 1011             22.91     22.91     22.91
 CH01                 1010             20.32     20.32     20.32
 CH01                 1009             20.61     20.61     20.61
 CH01                 1008             27.23     27.23     27.23
 CH01                 1007             21.84     21.84     21.84
 CH01                 1006             12.29     12.29     12.29
 CH01                 1005             18.04     18.04     18.04
 CH01                 1004            111.48    111.48    111.48
 CH01                 1003.56      Culvert
 CH01                 1003             87.73     87.73     87.73
 CH01                 1002              55.7      55.7      55.7
 CH01                 1001             43.68     43.68     43.68
 CH01                 1000                 0         0         0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Channel 01

      Reach          River Sta.     Contr.    Expan.

 CH01                 1053            .1        .3
 CH01                 1052            .1        .3
 CH01                 1051            .1        .3
 CH01                 1050            .1        .3
 CH01                 1049            .1        .3
 CH01                 1048            .1        .3
 CH01                 1047            .1        .3
 CH01                 1046            .1        .3
 CH01                 1045            .1        .3
 CH01                 1044            .1        .3
 CH01                 1043            .1        .3
 CH01                 1042            .1        .3
 CH01                 1041            .1        .3
 CH01                 1040            .1        .3
 CH01                 1039            .1        .3
 CH01                 1038            .1        .3
 CH01                 1037            .1        .3
 CH01                 1036            .1        .3
 CH01                 1035            .1        .3
 CH01                 1034            .1        .3
 CH01                 1033            .1        .3
 CH01                 1032            .1        .3
 CH01                 1031            .1        .3
 CH01                 1030            .1        .3
 CH01                 1029            .1        .3
 CH01                 1028            .1        .3
 CH01                 1027            .1        .3
 CH01                 1026            .1        .3
 CH01                 1025            .1        .3
 CH01                 1024            .1        .3
 CH01                 1023            .1        .3
 CH01                 1022            .1        .3
 CH01                 1021            .1        .3
 CH01                 1020            .1        .3
 CH01                 1019            .1        .3
 CH01                 1018            .1        .3
 CH01                 1017            .1        .3
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 CH01                 1016            .1        .3
 CH01                 1015            .1        .3
 CH01                 1014            .1        .3
 CH01                 1013            .1        .3
 CH01                 1012            .1        .3
 CH01                 1011            .1        .3
 CH01                 1010            .1        .3
 CH01                 1009            .1        .3
 CH01                 1008            .1        .3
 CH01                 1007            .1        .3
 CH01                 1006            .1        .3
 CH01                 1005            .1        .3
 CH01                 1004            .1        .3
 CH01                 1003.56  Culvert
 CH01                 1003            .1        .3
 CH01                 1002            .1        .3
 CH01                 1001            .1        .3
 CH01                 1000            .1        .3
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Project Description

Solve For Discharge

Input Data

Headwater Elevation 0.50 ft

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Weir Coefficient 3.10 US

Crest Length 4.00 ft

Number Of Contractions 0

Results

Discharge 4.38 ft³/s

Headwater Height Above Crest 0.50 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 2.00 ft²

Velocity 2.19 ft/s

Wetted Perimeter 5.00 ft

Top Width 4.00 ft

Worksheet for Rectangular Weir - 4' Openings (10)

4/29/2020 9:25:06 AM
Bentley Systems, Inc.  Haestad Methods Solution Center Bentley FlowMaster  [08.01.071.00]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



APPENDIX C

REFERENCE MATERIALS





















CS
Rectangle
Sections adjacent to solace site


CS
Rectangle
sections adjacent to solace site


CS
Callout
Flow rate = 822 cfs

CS
Callout
Flow rate = 792 cfs

















































NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have established
repositories of flood hazard data for floodplain management and flood insurance purposes.
This Flood Insurance Study (FIS) report may not contain all data available within the
repository.  It is advisable to contact the community repository for any additional data.

Part or all of this FIS report may be revised and republished at any time. In addition, part of
this FIS report may be revised by the Letter of Map Revision process, which does not involve
republication or redistribution of the FIS report. It is, therefore, the responsibility of the user
to consult with community officials and to check the community repository to obtain the most
current FIS report components.

This FIS report was revised on December 7, 2018. Users should refer to Section
10.0, Revisions Description, for further information. Section 10.0 is intended to present
the most up-to-date information for specific portions of this FIS report. Therefore, users of
this report should be aware that the information presented in Section 10.0 superseded infor-
mation in Sections 1.0 through 9.0 of this FIS report.

Initial Countywide FIS Report Effective Date: March 17, 1997

First Revised Countywide FIS Report Effective Date:  August 23, 1999

Second Revised Countywide FIS Report Effective Date: December 7, 2018
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There appears to be an issue with this design.
Currently the grade downstream of the existing
Paonia St appears to be higher allowing the
offsite/secondary drainageway flow from the east
side of the road to enter this existing concrete
channel. In your proposed condition, it does not
appear that the flow would enter this existing
concrete channel as Paonia St. will be extended
downstream at a descending grade. The majority
of the secondary drainageways flow will bypass
this existing concrete channel. Please identify how
this flow will be diverted to the main channel to the
east.
Hydraulics for the diversion of the secondary
drainageway flow shall be provided with the final
drainage report.
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FYI: The developer may be required to construct
the improvements identified in the DBPS to
adequately convey the flow across Galley Rd if the
development is exacerbating the situation at this
location.

SOLACE APARTMENTS
Sand Creek Center Tributary Flow Summary Table

Report/Study Location Flow (cfs)
Sand Creek DBPS, Kiowa Engineering,

Rev. March 1996, Table III-2
DP 45, @ Galley Rd.

Crossing          1,340

Sand Creek DBPS, Kiowa Engineering,
Rev. March 1996, CTP-2 @ STA 125+00          960

Sand Creek DBPS, Kiowa Engineering,
Rev. March 1996, CTP-2 @ STA 132+30          720

Flood Insurance Study, El Paso
County, Rev. December 7, 2018 Section N, @ Galley Road          723

JR Engineering October 2019  @ Galley Road          956

FEMA prepared a revised FIS for El Paso County Colorado, Volume 7 of 8, dated December 7,
2018.  The effective floodplain for the site is shown on the FIRM 08041C0752G, revised to reflect
LOMR, dated May 23, 2007.  The study area of the FIS where the Sand Creek Drainageway crosses
Galley Road, was found to overtop the culverts and flow onto the road. According to the FIS, this
crossing has a 10% annual chance of flooding and is located in Zone AE of the FIRM.   This location
is a Special Flood Hazard Area (SFHA) inundated by the 100-year flood, Zone AE (base flood
elevations determined).  The Sand Creek Drainage Basin LOMR was executed on May 23, 2007. The
LOMR revised the flood zone or the area south of Galley Road. See FIRM Map Panel 08041C0752G
for limits of LOMR study and revised flood zones, presented in Appendix C.

To the west of the Sand Creek-Center Tributary Drainageway is a secondary Drainageway that
captures the flow coming from the west side of Paonia Street. This drainage way is located at the
proposed extension of Paonia Street to meet Galley Road. According to Sand Creek Drainage Basin
LOMR, the flow present in this secondary drainageway in a 1-percent-annual-chance flood event is
792 cfs. Offsite flows also contribute to this second drainageway.  In order to mitigate offsite flows
from coming onto the site, an inlet has been proposed at the northern property line to capture any
offsite flows coming from the northern developments along the existing Paonia Street. This inlet will
capture flows traveling down the west side of Paonia Street. Flows on the east side will be
transported to the Sand Creek Drainageway via and existing concrete channel located along the
northern property line of the site. The proposed inlet and storm sewer will convey the captured flows
directly to the Sand Creek Drainageway.  This outfall will incorporate an energy dissipation structure
that utilizes grouted boulders in order to reduce the velocities of the flows prior to entering the
drainageway. This energy dissipation structure will prevent erosion and any other negative impacts to
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capture flows traveling down the west side of Paonia Street. Flows on the east side will be
transported to the Sand Creek Drainageway via and existing concrete channel located along the
northern property line of the site. The proposed inlet and storm sewer will convey the captured flows
directly to the Sand Creek Drainageway.  This outfall will incorporate an energy dissipation structure
that utilizes grouted boulders in order to reduce the velocities of the flows prior to entering the
drainageway. This energy dissipation structure will prevent erosion and any other negative impacts to
the drainageway.  A detail of this structure can be found in Appendix C.

Channel Deficiencies
The Sand Creek Drainage Basin Planning Study performed a hydraulic analysis of the Sand Creek-
Center Tributary Drainageway between Galley Road and Paonia Street, and an analysis of the
crossing structure for Sand Creek at Galley Road. For the crossing structure at Galley Road they
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descending grade. The majority of the secondary drainageways flow will bypass
this existing concrete channel. Please identify how this flow will be diverted to the
main channel to the east.
Hydraulics for the diversion of the secondary drainageway flow shall be provided
with the final drainage report.
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offsite flows coming from the northern developments along the existing Paonia Street. This inlet will
capture flows traveling down the west side of Paonia Street. Flows on the east side will be
transported to the Sand Creek Drainageway via and existing concrete channel located along the
northern property line of the site. The proposed inlet and storm sewer will convey the captured flows
directly to the Sand Creek Drainageway.  This outfall will incorporate an energy dissipation structure
that utilizes grouted boulders in order to reduce the velocities of the flows prior to entering the
drainageway. This energy dissipation structure will prevent erosion and any other negative impacts to
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The Sand Creek Drainage Basin Planning Study performed a hydraulic analysis of the Sand Creek-
Center Tributary Drainageway between Galley Road and Paonia Street, and an analysis of the
crossing structure for Sand Creek at Galley Road. For the crossing structure at Galley Road they
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Figure 2: Curb Opening on North Half of the Galley Road Crossing
(Looking to the North)

 notes existing overtopping, further discussion with the county engineer to discuss
tions is recommended. One possible solution is that the existing culverts be replaced to
opping at Galley Road by upsizing to a larger culvert(s). Ultimately, culvert
s will be necessary when the County deems the historic overtopping of Galley Road

FYI: The developer may be required to construct the
improvements identified in the DBPS to adequately
convey the flow across Galley Rd if the development
is exacerbating the situation at this location.
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Review 1Comment: 
Add a narrative describing the parameters used for
the GeoHecRas model such as:
- the manning's n value. Include a table with the
manning's n values and it's respective
characteristics.
- The boundary conditions used (upstream &
downstream). 
Review 2: Unresolved
-Per the review 1 comment include a table with the
respective characteristics of the manning's n
values.  was the min, normal, or max coefficient
value chosen? straight or winding channel? etc.
- identify the downstream boundary condition

Page Label: 19
Subject: Text Box
Lock: Locked
Author: Daniel Torres
Date: 6/11/2020 8:42:59 PM
Status: 
Color: 
Layer: 
Space: 

Review 1 comment:
Model both the existing condition and proposed
condition

Proposed condition model to include the proposed
check structure and  drop structures.

Provide a typical cross section detail for the
proposed channel design.

Review 2: Unresolved.
At minimum, provide a statement in the narrative
that a HEC-RAS model for the channel analysis for
the proposed conditions shall be provided with the
final drainage report.
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existing flows within the Sand Creek-Center Tributary Drainageway.  This model was used to verify
flood plains and analyze any overtopping that may occur within the project site.  The 100-year water
surface profiles for the model were analyzed form the north property line of the site to the area 100
feet south of the Galley Road Crossing.  Hydraulic computations for the models are contained in
Appendix B. In the model the value for the roughness coefficient (n) were based upon those shown in
Table 12-2 of the City of Colorado Springs Drainage Criteria Manual, Volume 1, assuming a value
of n = 0.05 for the sides of the channel, and a value of n = 0.025 for the bottom of the channel. The
flows of the channel were determined using the sheet CTP-2 of the Sand Creek Drainage Basin
Planning Study, with the flow 720 cfs being used at the upstream end of the channel till river station
1031 where the flow changes to 960 cfs,  and once again at the Galley Road crossing to 1340 cfs.
These can be seen in the GeoHecRas output table. Geometry of the channel and the crossing structure
at Galley Road was determined from survey conducted by JR Engineering’s internal survey
department. The Galley road crossing structure was modeled in the GeoHecRas model; its geometric
parameters were determined using survey obtained data to the crossing. The sizes of the 48” CMP
culverts in the crossing were also determined from survey data.

SUMMARY

This analysis of the Sand Creek-Center Tributary Drainageway remains consistent with previous
studies.  Velocities in the drainageway are of concern and require channel improvements, such as
widening and riprap lining to ensure the Sand Creek Drainageway remains stable during a 100-yr
event. This report meets the latest El Paso County Drainage Criteria requirements for this site. The
results of JR Engineering’s GeoHecRas model for the channel appear accurate as the water surface
elevations of the channel matchup very closely to the elevations called out in the FEMA FIS along
the channel. The overtopping elevation at Galley Road shown in the model matches the elevation
shown in the FEMA floodplain map of 6249, showing that the GeoHecRas model results are valid.
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Review 1 comment:The storage areas (detention
ponds) needs to be included in the model.  Update
the narrative accordingly.
Review 2
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report.
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Review 1 comment:
The channel analysis and drainage report is
unclear on the design intent for the flows from
FEMA FIS X-Sections B and P.  

-If the intent is to divert Flows from XS B then
channel analysis needs to account for this
additional flow.

-If the intent is to convey the flow on Paonia St
extension then this channel analysis shall include
the street in the modeling to show the limits of the
100yr flow along Paonia St and at the intersection
of Galley Rd.
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It appears that the intent is to divert the flows from
FEMA FIS X-sections B and P. THe proposed
conditions channel analysis will need to account
for this additional flow. Please also see comments
provided  in the narrative.
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Review 1 comment:The storage areas
(detention ponds) needs to be included
in the model.  Update the narrative
accordingly.
Review 2
The storage areas will need to be
included in the proposed conditions
model with the final drainage report.

Review 1 comment:
The channel analysis and drainage report is unclear on the design intent for the
flows from FEMA FIS X-Sections B and P.  

-If the intent is to divert Flows from XS B then channel analysis needs to account
for this additional flow.

-If the intent is to convey the flow on Paonia St extension then this channel
analysis shall include the street in the modeling to show the limits of the 100yr flow
along Paonia St and at the intersection of Galley Rd.

Review 2 :
It appears that the intent is to divert the flows from FEMA FIS X-sections B and P.
THe proposed conditions channel analysis will need to account for this additional
flow. Please also see comments provided  in the narrative.

00 150 200

n: Default Scenario    5/1/2020
RS = 1053

Legend

EG Sand Creek

WS Sand Creek

Crit Sand Creek

Ground

Bank Sta

.
0
2
5

.05

0 50 100 150 200
6258

6260

6262

6264

6266

6268

6270

6272

6274

HEC-RAS Model       Plan: Default Scenario    5/1/2020
   RS = 1052

El
ev

at
io

n 
(ft

)

Leg

EG San

WS San

Crit San

Gro

Le

Ban

.05 .025 .05

Extend the cross section further out. The hydraulics does not
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