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1.0 Introduction

In September, 1998, the Flood Control District of Maricopa County (FCD) contracted with
Kimley-Horn and Associates, Inc., under FCD 98-16, to provide a spillway flow inundation
study pertinent to the Dreamy Draw Dam. Dreamy Draw Dam was constructed by the U.S.
Army Corps of Engineers in 1973 and is owned, operated, and maintained by the District. The
Dam is located in the Dreamy Draw Dam Recreational Area in the Phoenix Mountain Preserve.
Figure 1 is a Vicinity Map that provides the location of Dreamy Draw Dam, the principal and
emergency spillway, reservoir pool area, and the approximate study limits.

The study consists of the following flow scenarios:

1. Full probable maximum flood discharge through the emergency spillway of 6,000 cfs;
2. Two-thirds probable maximum flood discharge through the emergency spillway of

4,000 cfs;
3. One-third probable maximum flood discharge through the emergency spillway of
2,000 cfs;
2.0 Purpose

The primary purpose of the analyses was to determine the inundation limits of various
emergency spillway discharges at Dreamy Draw Dam. The study results will provide
information on velocities, depths of flow, and travel time for the various discharges. The data
will provide useful planning information for emergency management services, flood warning,
and floodplain management.

3.0 Data Collection

Data was collected from several sources including the District, City of Phoenix, Arizona
Department of Transportation (ADOT), and from a field reconnaissance trip. The data collected
from these sources provided the base of information needed to conduct this study. The majority
of the data regarding the dam was collected from the District. Information regarding State Route
51 bridge over Northern Avenue was collected from field surveys and obtaining record drawings
of the bridge from ADOT. Northern Avenue record drawings were obtained from the City of
Phoenix. A complete record inventory of the data collected for this study is provided in
Appendix A.

The field reconnaissance provided a project site overview and the base data used to develop
Manning’s roughness coefficients (“n” values) for the main channel of Dreamy Draw wash and
the overbank areas. Photographs representing the site conditions and vegetation are provided in
Appendix B.

Flood Control District FCD 98-16 June, 1999
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The District conducted a review of KHA’s draft field reconnaissance report and initial
Manning’s roughness coefficients. The District’s comments were reviewed with KHA and
incorporate into the final field reconnaissance report contained in Appendix B.

4.0 Mapping

Mapping was provided for this study by the FCD in the form of AutoCad Format digital files.
The original source of this mapping was the 1991 Arizona Canal Diversion Channel (ACDC)
Area Drainage Master Study conducted by Kaminski-Hubbard under contract FCD 90-19, The
original data was developed at a scale of 1-inch equals 400-feet with a contour interval of 2-feet,

5.0 Flow Discharges

The District provided flow discharges used in the analyses. The full probable maximum flood
spillway discharge is 5,900 cubic feet per second (cfs). For the purposes of this study and
development of inundation limits, the District and KHA rounded the full PMF outflow to 6,000
cfs. The two other flow discharges modeled in this study were the two-thirds PMF and the one-
third PMF, which is 4,000 cfs an 2,000 cfs, respectively.

6.0 Study Reach

The study reach is essentially Dreamy Draw Wash from the crest of the Dreamy Draw Dam
emergency spillway crest to the ACDC. Figure 1 show the location of Dreamy Draw Wash from
the dam to the ACDC.

7.0 Description of Inundation Area

The inundation area can be divided into two reaches. The upstream reach is the portion of
Dreamy Draw Wash upstream from the Squaw Peak Parkway. The downstream reach is the
portion of Dreamy Draw Wash downstream from the Squaw Peak Parkway. The upstream reach
is within the Phoenix Mountain Preserve. This area is fairly mountainous, consisting of rocky
slopes vegetated with desert shrubs and cacti. The wash channel within this reach is fairly well
defined.

The downstream reach is within a totally urbanized area that consists of local arterial streets,
private residences, apartments, condominiums, nursing home, office complexes, and strip malls.
A major resort, the Pointe at Squaw Peak, is located near the study area.

Located just northwest of the SR 51 interchange at Northern Avenue is a small earthen fill dam
called the Little Dreamy Draw Dam. The dam, reservoir, and emergency spillway are located

within the Phoenix Mountain Preserve. Discussions with the Parks and Recreation Department
of the City of Phoenix indicate that the Soils Conservation Service (now the Natural Resources

Flood Control District FCD 98-16 June, 1999
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Conservation Service) probably constructed the dam. The Parks Department owns and maintains
the dam and they do not have design/record drawings of the structure. The dam appears not to
be an ADWR jurisdictional dam.

Dreamy Draw Wash generally parallels Northern Avenue until it reaches 15" Street where it
turns southwest and discharges in to the ACDC. A major channel improvement has been
constructed on the wash after the date of the aerial mapping for this project. This modification
was the construction a large reinforced concrete pipe arch culvert installed as part of the
development of the Cantera condominiums. Another significant improvement conducted within
the study area since the date of the aerial mapping was the completion of the ACDC between
Dreamy Draw Wash to 16" Street.

8.0 Hydraulic Analyses

The U. S. Army Corps of Engineers HEC-RAS, Version 2.2, with SNET 2.2.1,was used to
conduct the hydraulic modeling.

The version of HEC-RAS used for this project supports one-dimensional, steady flow, water
surface profile calculations. This version also supports only fixed channel bed conditions and
does not have sediment transport capabilities.

8.1 Calibration

Calibration of the HEC-RAS model with historical data is an important part of the model
development. The procedure involves adjusting the model parameters until a satisfactory
system simulating the observed physical process is obtained which also produces reliable
results. A common way in which HEC-RAS model can be calibrated is to use high water
marks as a control section for an observed event and adjust the Manning’s “n” values to
simulate the event. There has been no flow over the spillway since the dam has been
constructed and there are no high water marks for such events to calibrate with.

8.2 Cross Section Layout

Cross sections were oriented perpendicular to the anticipated flow paths. Spacing of the
cross sections was approximately every 500 feet except where topographical features
warranted a deviation of spacing and where bridge/culvert routines are applied. Cross-
sections where cut using BOSS-RMS.

8.3 Roughness Characteristies

Manning’s ‘n’ values were determined based on field observations using the “Estimated
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona™
manual developed by the U. S. Geological Survey for the District. A separate Manning’s ‘n’
value report is contained in Appendix B.

Flood Contro! District FCD 98-16 June, 1999
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. Characteristic vegetation in the floodplain in the upstream reach includes palo verde,
mesquite, and iron wood trees, creosote, and other annual grasses and forbs. Representative
photographs of the channel and vegetation for both the upstream and downstream reaches are
included in the Manning’s ‘n’ value report.

It is likely in the upstream reach that flow events such as modeled in this study could wash
out some of the channel vegetation and carry the debris downstream to the culvert crossing of
SR 51 or the Northern Avenue bridge. No investigation of the impacts of debris blockage on
the culvert was included as part of this study.

8.4 Main Channel Station Selection

Dreamy Draw Wash within the upstream reach is fairly well defined. In the downstream
reach, Dreamy Draw Wash is also well defined even through the lower portions toward the
ACDC. Main channel stationing was started at the crest of the emergency spillway of
Dreamy Draw Dam with a Station of 20.0 (in river miles). Stationing decreased in the
downstream direction toward the sill of the ACDC. Dreamy Draw Wash intercepts the
ACDC at Station 17.929. Channel stations were the same for all three flow discharges
modeled.

8.5 Ineffective Flow Areas

Horizontal ineffective flow areas were coded using the ineffective flow area option in HEC-
. RAS. This option was used to eliminate isolated low areas and to model the 1:1 contraction
and 4:1 expansion of flows in the vicinity of culverts or bridges.

A vertical ineffective flow area was identified for the small dam at the northwest corner of
the SR 51 Interchange. It is KHA’s opinion that any storm event that causes flow to
discharge from the emergency spillway of Dreamy Draw Dam will also cause the reservoir of
this other dam to be full. The watershed area of the smaller dam is adjacent to the watershed
for Dream Draw Dam. Therefore, we assumed that the reservoir of the small dam to be full
under all three modeling scenarios. The ineffective flow area option of HEC-RAS was used
to climinate vertical ineffective flow areas from the cross-sectional data.

8.6 Split Flow

A split flow condition occurs, under project conditions, at the location of Dreamy Draw
Wash just upstream of the State Route 51, or the Squaw Peak Parkway. The Arizona
Department of Transportation constructed a twin-barreled box culvert to cross flows in
Dreamy Draw Wash under the highway. This box culvert was analyzed and designed by
ADOT for the 100-year storm event. The culvert is not capable of handling the entire
discharge flow modeled in this study. Consequently, flow splits from Dreamy Draw Wash
on the upstream side of the culvert. The split flow breaks north toward the Northern Avenue
bridge, turns west under the bridge, passes under the bridge, and then spreads downstream of
the bridge. A portion of the split rejoins the main channel of the wash and the other portion
. flows toward the Little Dreamy Draw Dam.

Flood Control District FCD 98-16 June, 1999
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. The split flow was modeled using the HEC-RAS stream junction/looped flow procedure.
Junctions were located just upstream and downstream of the ADOT culvert. Creating a
separate flowpath for flows that pass under the bridge formed the loop. The loop starts at the
upstream junction and connects back to the mainstream of Dreamy Draw Wash at the
downstream junction. Cross-sections were developed for the loop using BOSS-RMS and a
bridge routine incorporated for the Northern Avenue bridge.

The procedure required numerous iterations of HEC-RAS. These iterations were based on
determination of the quantity of the flow that is split from the wash to pass under the bridge.
For each iteration, the upstream energy grade line (EGL) was reviewed to check if the EGL
of the split closely matched. In this fashion the flowrate of the split or looped flow could be
determined. This procedure was utilized for all three project discharges at this location. For
the purposes, assumptions, and limitations of this study, this procedure is valid.

The above modeling approach assumes that the ADOT SR 51 culvert remains unclogged and
the inlet free of debris during the passage of the study flow discharges. This assumption was
also made for the other culverts within the study reach {(e.g., Old Northern Avenue culvert,
Cantera culvert, 16™ Street culvert, and the 15 Street culvert). This impacts of this
assumption is discussed furthered in Section 10 of this report.

8.7 Dreamy Draw Wash Culverts

. Five culverts are located along the study reach for Dreamy Draw Wash. Discounting the
principal spillway for Dreamy Draw Dam, these five culverts are listed in Table 1 below.

Table 1. Dreamy Draw Wash Culverts.

T S i3 L Sira iy
Old Northern Avenue

Twin 14-ft diameter

Reinforced Concrete Box

B SR51 10-ft span x 4-fi rise
Twin barrels
Cantera Reinforced Concrete Pipe
C Condominiums Semi-Circular 6-ft rise

Single barrel
Reinforced Concrete Box

D 16" Street 10-ft span x 10-ft rise

Twin barrels

Corrugated Metal Pipe Arch
E 15" Street 12.8-ft span x 8.3-ft rise

Single barrel

Flood Control District FCD 98-16 June, 1999
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9.0 Arizona Canal Diversion Channel

The ACDC is the downstream limit of this study. Dreamy Draw Wash discharges into the
ACDC approximately 450-feet southwest of the wash crossing with 12™ Street. A discharge
structure consisting of a low flow dip section at the ACDC wall accommodates Dreamy Draw -
Wash discharges.

The scope of this study did not require hydrographs to be routed through the system. Therefore
storage conditions behind (north of) the ACDC were not taken into account nor were any taken
into account for all the residential block walls adjacent and parallel to the ACDC for the flows
modeled in this study.

10.0 Conclusions

Under all three flow discharges modeled, the inundation limits for the upstream portion of the
project is very well defined. Flows are fairly well contained within the wash. A split flow
condition occurs at SR51 as discussed in Section 8.6 above.

As flow continues past the SR51 bridge and culvert, the ground slope flattens out and the
inundation area widens relative to the upstream reach. It is noteworthy to point out that for the
one-third spillway discharge the computed water surface elevation just downstream of SR51 is at
the same elevation as the local ground topography for the south-to-west ramp of SR51. This is
important to state in that the profile of the ramp reflects a break-over point for flow to cross
Northern Avenue and continue into the Little Dreamy Draw Dam area. KHA mapped the
inundation limits, under this discharge scenario, to include portions of the Little Dreamy Draw
Dam and the downstream reach as though the flooding could occur in this area, even though the
modeling results indicate this may not occur. The justification for widening the mapping limits
is based on the fact that the field conditions modeled in the study reflect a point in time and does
not account for changes in hydraulic conditions in Dreamy Draw Wash over time or during flood
flow events (i.e., changes in Manning’s roughness values; effects of debris buildup on the
upstream face of the SR51 culvert, etc.). A sensitivity analysis based on varying Manning’s
coefficients was not conducted for this discharge scenario since the computed water surface
elevations were so close to the break over elevations that any incremental increases in Manning’s
roughness coefficients would increase the computed water surface. Since the purpose of the
study is to map the inundation limits and to use the results for emergency planning purposes it
was prudent and conservative to take this approach.

The hydraulic modeling approach for this study assumes that the culverts listed in Section 8.7
above are free of any type of debris and would not become partially or completely blocked with
debris during the release of emergency spillway discharges. It is likely, however, that some
degree of blockage to the culverts could occur during emergency spillway discharges. It is not
possible to predict the amount of blockage for each culvert during each flow event studied. It is,
however, qualitatively and quantitatively possible to predict the impact that blockage has on flow
patterns/paths, direction of flow, diversions, split flow, flow spreads, and water surface
elevations.

Flood Control District FCD 98-16 June, 1999
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A qualitative review of some of the potential consequences and impacts due to debris blockage
of culverts was conducted for the flow discharges studied. This review did not discern or predict
as to the degree of blockage at each culvert, only what the impacts would be if some degree of
blockage were to occur. This review was conducted by increasing the roughness coefficient for
each culvert, one at a time, except for the Old Northern Avenue culvert, and then examining the
resulting inundation limits for each discharge. For example, the roughness coefficient for the
15™ Street culvert was increased to 0.1 (to simulate blockage), the HEC-RAS model run for each
of the three discharges, and the resulting inundation limits compared against the original
inundation HEC-RAS limits. In general, the inundation limits did widen and spread on the
upstream side of the culverts. The widening tapered back to the original limits within 2 to 3
cross sections upstream of the culvert under examination.

Two culverts are located in the upstream reach of this study — Old Northern Avenue culvert and
the SR51 culvert. Section 7.0 briefly described the watershed characteristics for this upstream
reach. What is noteworthy is that the upper reach of Dreamy Draw Wash is lined, along it’s
banks, with live and dead stands of medium sized trees and shrubs. Along with wash sediment,
this vegetation would be the primary type of debris that could cause these two culverts to become
partially blocked to the passage of flow. The SR51 culvert would be more susceptible to debris
blockage than the Old Northern Avenue culvert given the differences in sizes of the culverts and
the type of debris anticipated. It is not likely that total blockage would occur for both culverts,
especially the Old Northern Avenue culvert.

The hydraulic results indicate that overtopping of the Old Northern Avenue culvert occurs for the
two-thirds and full spillway discharges (under non-blocked conditions). Some of the
overtopping flow, from examination of the local topography and computed water surfaces, has
the potential to break out from the wash and flow west on Northern Avenue toward the Squaw
Peak Parkway. The amount of flow split out from the overtopped flow was not determined as
part of this study. If the Old Northern Avenue culvert were to become partially blocked during a
spillway release, a greater amount of flow could be diverted from the overtopped conditions.
Depending on the degree of blockage and the amount of backwater, the one-third spillway
discharge flow may overtop the Old Northern Avenue culvert. In any result and condition
regarding overtopping, the diverted flow would rejoin with flows from Dreamy Draw Wash at
the upstream side of SR51.

The more likely culvert to become partially blocked with debris is the SR51 culvert. The reach
of Dreamy Draw Wash between SR51 and the Old Northern Avenue has a relatively higher
density of vegetation. Given the smaller size opening of the SR51 culvert and the size of the
vegetation, the potential exists for some degree of debris blockage to this culvert. The impact
would be to divert a greater amount of flow to the SR51/Northern Avenue bridge under the
blocked conditions than under the non-blocked flow conditions. The inundation limits would
increase as a result, depths of flow under the bridge would increase, and the amount of flow
through the culvert would decrease. The potential exists, on the downstream side of SR51, that a
greater amount of flow would cross over Northern Avenue and flow toward the Little Dreamy
Draw Dam and move the mapped inundation limits northward.

Flood Control District FCD 98-16 June, 1959
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The impact of blockage to the Cantera culvert would depend on the degree of blockage, the
discharge, and the resulting backwater effects. Should the resulting backwater be significant
enough, under the two-thirds and full spillway discharges, there is a potential for flow to break
out of the wash between cross sections 19.174 to 19.643. The flow that breaks out could be
diverted south most likely as shallow sheet flow. The quantity of flow that breaks out was not
determined as part of this study.

The impacts of debris blockage on the 16™ and 15 Street culverts are similar in effect. The
potential exists that for the flows that overtop these culverts, a portion could be diverted south
along the streets. The depths of flow would most likely be shallow and the spread of flow would
broaden the further south the flow goes toward the ACDC.

The potential and possibility exists that the street system, between 12" Street and 16™ Street,
could divert some flow to the south toward the ACDC. The street system for 12", 13™ 14% 15%
and 16™ streets is such that these streets are oriented north-south and are sloped generally
southward. Discharges that cross these streets in Dreamy Draw Wash could potentially have
some diverted flows. The quantity of these diverted flows were not determined as part of this
study. Flow arrows indicating potential diversions have been provided on the Exhibits in
Appendix D.

It is important to reiterate an important modeling assumption to clarify what the distribution of
flow reflects in the field. The study assumes that a single storm event produces the flow
discharges used on Dreamy Draw Wash also produces flow in the Little Dreamy Draw Dam
watershed because of the close proximity of the two watersheds to each other and the similar
watershed sizes and hydrologic characteristics. Although this study is not evaluating or
examining emergency spillway discharges from Little Dreamy Draw Dam and it’s impacts, the
study assumes that the reservoir of this dam is full of stormwater to the level of the dam crest and
there is no discharge from either the principal or emergency spillway. This assumption is valid
and conservative in that storage is being made unavailable in Little Dreamy Dam reservoir and
making the reservoir area ineffective to flow for hydraulic modeling purposes. Hence, for the
purposes of this study, there is more than likely to be some flow contributing to the project area
from the Little Dreamy Draw watershed and some flows to occur in the Little Dreamy Draw
Wash and it’s overbank areas. The study did not conduct, nor does the scope require, an
investigation of coincident events, peaks, or discharges from both watersheds.

An examination of the flow as it passes west under the SR 51 bridge indicates that the discharge
spreads out and flows (northwesterly) toward the Little Dreamy Draw Dam and flows
(southwesterly) back toward Dreamy Draw Wash. A high point in Northern Avenue west of the
bridge and the low exit ramp profile provide for this flow distribution. The field reconnaissance
walk confirmed the possibility of this flow distribution.

The cross section limits includes both the Little Dreamy Draw Wash and Little Dreamy Draw
Dam. Because of the flow spread of the spillway discharges from Dreamy Draw Dam and the
likelihood of contributing, but unknown quantity or distribution of, flow from Little Dreamy
Draw Dam, that the northern boundary of the study inundation limits to be Little Dreamy Draw
wash. The southern boundary of the study inundation limits is approximately Dreamy Draw

Flood Control District FCD 98-16 June, 1999
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wash. Each and every building structure and/or obstruction were not modeled as part of this
study. This approach is beyond the capabilities of the HEC-RAS model, nor would it gain much
more in accuracy regarding the hydraulic results.

During the initial hydraulic modeling of Dreamy Draw Wash, an observation of the HEC-RAS
output for the 15" Street culvert revealed that as discharge increased in the wash (from the one-
third, two-thirds, and full PMF), the flow discharge through the culvert decreased. The flow
through the culvert decreased to zero under the full PMF discharge. The expectation would be
that the discharge through the culvert would increase as the discharge in the wash, or the head on
_ the culvert, increased. Upon discussions with the District and a review of the cross-section on

the upstream side of the culvert under all three flow conditions, more flow was being carried in
the cross-section overbanks as the total flow increased, thus reducing the remaining flow to the
culvert. KHA revised the cross-section upstream of the 15™ Street culvert to reduce flow in the
left overbank at cross-section 18.503. This revision resulted in flow through the 15" Street
culvert of 1179 cfs, 940 cfs, and 773 cfs for the one-third, two-thirds, and full PMF discharge,
respectively. Although flow in the culvert occurs under all three study discharges, the pattern as
explained above, still remains. This may indicate that flow is being carried in the right overbank
as discharge increases, as opposed to being carried in Dreamy Draw Wash proper.

The inundation limits for all of the flow scenarios have been plotted on Exhibits 1 through 3 in
Appendix D.
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Data Collection Summary Sheet

am, . 8. y Corps o Flood Con
Arizona, Dreamy Draw, Dam, Qutlet Works Engineers, Los Angeles District of
and Spillway, Periodic Inspection Report Maricopa
No.4, December 1976 County
2 Dreamy Draw Dam, Gila River Basin, Inspection Report U. 8. Army Corps of Flood Control | Report 9/30/98
Arizona, Dreamy Draw, Dam, Outlet Works Engineers, Los Angeles District of
and Spillway, Periodic Inspection Report Maricopa
No.3, October 1975 County
3 Dreamy Draw Dam, Gila River Basin, Inspection Report U. S. Army Corps of Flood Control | Report 9/30/98
Arizona, Dreamy Draw, Dam, Outlet Works Engineers, Los Angeles District of
and Spillway, Periodic Inspection Report Maricopa
No.2, November 1974 County
4 Dreamy Draw Dam, Gila River Basin, inspection Report U. S. Army Comps of Flood Control | Report 9/30/98
Arizona, Dreamy Draw, Dam, Outlet Works Engineers, Los Angeles District of
and Spillway, Periodic Inspection Report Maricopa
No.I, February 1974 County
5 Operation and Maintenance Manual for Gila Operation and Maintenance Manual U. §. Army Corps of Flood Control | Report 9/30/98
River Basin, Dreamy Draw Dam, Flood Engineers, Los Angeles District of
Controi Improvement, Dreamy Draw Wash, Maricopa
Phoenix Arizona, June 1977 County
6 Gila River Basin, New River and Phoenix City | Final Environment Statement, U. S. Army Corps of Flood Control | Report 9/30/98
Streams, Arizona, Final Environment Engineers, Los Angeles District of
Statement, Dreamy Draw Diam, Maricopa = Maricopa
county, Arizona, March 1972 County
7 Delineation of Spillway Flows for Cave Butes | Example of Inundation map Michael Baker Jr,, Inc. Flood Control | Plan (1 of 1) 9/17/98
Dram, Two-Thirds Spillway Design Discharge District of
(67,067 cfs), October 1996 Maricopa
County
8 Squaw Peak Highway Salvage Plan, August Vegetation Salvage Plan Shuler Inc. Flood Control | Plan (3-12 of 13} | 9/17/98
1990 District of
Maricopa
County
9 Arizona department of Transportation, Northern Overpass Bridge Plan ? Flood Control | Plan (1,5,14 of 9/17/98
Highways Diviston, Structures Section, Sta. District of 20)
85+, Northern Ave, T. I. O. P. General Plan, Maricopa
August 1989 County
10 Squaw Peak Hwy Northern Crossing, July Conduit Crossings Arizona Public Service Flood Control | Plan (276-279 of | 9/17/98
1989 District of 295)
Maricopa
County

KA-CIVIL\W091 13 101\REPORTS\DataCollectrpt.doc
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e i HEER e ey oty s s i
Paradise Valley Access Relief Road Engineers | Flood Control | Plan Set (1-13 of
' District of 13) ‘
Maricopa
County
12 Dreamy Draw Dam, Record Drawing, July Dreamy Draw Dam As-Builts U. 8. Amy Corps of Flood Contrel | Plan (1-15,20 of | 9/17/98
1974 Engineers, Los Angeles District of 20)
Maricopa
County
13 Dreamy Draw Detention Basin, Reservoir and | Reservoir and Outlet Structure Detail U. S. Army Corps of Flood Contrel | Plan, Appendix | 9/17/68
Outlet Structure Detail, Janvary 15,1964 Engineers, Los Angeles District of 2 Plate 7
Maricopa
County
i4 Dreamy Draw Dam, Planting and Seeding Seeding Plans Dam Arca U. 8. Army Corps of Flood Control | Plan (14 of 4) 9/17/98
Engineers, Los Angeles District of
Maricopa
County
15 Squaw Peak Freeway, Northem to Shea Blvd, [ Ramp Profiles, Box Culvert Length Arizona Department of KHA Plan (55, 56, 65, | 10/1/98
December 1990 Transportation 66, 142_and 143)
i6 Plan and Profile of Proposed State Highway, Plan view SR 31 north of Northern Avenue Arizona Department of KHA Plan (179 and 10/1/98
Squaw Peak HWY. (SR 51), February 1992 Transportation 180}
17 Canterra at Squaw Peak, Grading and Grading and Drainage for apartments located Watson Engineering Miramar Plan (11 sheets) 10/9/98
Drainage, November 1995 at 1 7th street and Northern Development -
18 Supplemental Report, Floodway Delineation Floodway Report with profiles, U. 8. Army Corps of Flood Control | Repori (10 pages
for Dreamy Draw, Dreamy Diaw Dam to Engineers, Los Angeles District of and 2 11x17°s)
Arizona Canal, July 1979 Maricopa
County
19 Future Design for Dreamy Draw Dam, January | Report not included, sheets contain some U. 5. Army Corps of Flood Control | Repori(16 pages)
1972 watersurface profiles Engincers, Los Angeles District of
Maricopa
County
20 FIRM, September 30,1995 FIRM Federal Emergency KHA Report (5 pages)
Management Agency
21 Design Memorandum No.1, Feature Design Some original design numbers U. 8. Army Corps of Flood Control | Report (3pages)
for Dreamy Draw Dam, January 1972 Engineers, Los Angeles District of
Maricopa
County
22 Flood Control District of Maricopa County, Report on Dam Break Analysis with | Timothy E. Sutko and Flood Control | Report (18
Dam-Break Analysis of Dreamy Draw Damon | inundation maps Thomas J. LaMarche District of pages)
Dreamy Draw Wash, March 1987 Martcopa
County
23 Squaw Peak Hwy Northern Crossing, August | Electrical duct bank under 16" street and SR Arizona Public Service ADOT Plan (276-279 of
1989 51 295
24 Phoenix Urbanized Area, Squaw Peak Hwy Profile along Northem under SR 51 to culvert | Arizona Department of ADOT Plan
{SR 51} As-built,1992 over old DDD park entrance, culvert info Transportation (1,86,88,88A.89,
under SR 51, some bridge info SR 51 80,92A,93,95A,1
34,134A,134B.2
37,241,250 of
295
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25 State Highway, Squaw Peak Hwy. (SR 51), Curve Data ramps north of Northern Avenue Arizona Department of ADOT Plan (1,175,180
Northern Ave. — Shea Blvd. - Bridge Transportation of 504)
26 State Highway, Squaw Peak Hwy., Northern Curve data ramp areas Northern Avenue Arizona Department of ADOT Plan
Ave. — Shea Blvd., 95% Submittal overpass Transportation (1.55,56,65,66,14
2,143 of 7)
27 Flood Control District of Maricopa County, Topo and photo maps of study area Kaminski Hubbard Flood Control | Plan (Sheet
Arizona Canal Piversion Channel Area Engineering, Inc. District of Index, 75-77 of
Drainage Master Study, Phase 1 Maricopa 11
County
28 Canterra at Squaw Peak, May 1993 Culvert and Grading plans for new condo DN.A. Inc., Civil Cut up plan set
complex west of 18" street Engineering, Land
Surveying
29 Grading and Drainage Pointe Corridor Centre | Grading and drainage plans for office building | Gosnell Builders City of Plan (1-3 of 3)
IV, 1989 west of 16™ street Phoenix
30 14™ St. and Northern Ave. Apartments, July Grading and Drainage Plans for apartment Rick Engineering Company | City of Plan (1,4-7of )
1594 complex east of 14™ street Phoenix
31 Northern Avenue 16™ Street to Squaw Peak, Plan and Profile of Northern Avenue City of Phoenix City of Plan (1,3-8 of
Record Drawings October 1995 Phoenix 14}
32 Dreamy Draw , Delineation of Floed Plan and Profile of 100yr boundaries from U. S, Army Corps of Flood Control | Plan (2sheets)
Boundaries and Floodway, Preliminary, May 1500 ft upstream of 16™ Street to the Arizona | Engineers, Los Angeles District of
1978 Canal Maricopa
County
33 Arizona Canal Diversion Channel (Cubia City | Plan and Profile ACDC from Squaw Peak (SR { U. S. Army Corps of Flood Control | Plan (1,27-32,76-
Wash to Dreamy Draw Dam, Including Cudia | 51) to 12™ Street Engineers, Los Angeles District of 77 0of 90
City Wash Sediment Basin) Reach 4, 1990, Maricopa
As-Built County
34 Arizona Canal Diversion Channel (Dreamy Pian and Profile ACDC fromI2™ Street to U. 8. Ammy Corps of Flood Control { Plan{1,,8-10,33
Draw to Cave Creek) Reach 3, As-Built Northem Avenue Engineers, Los Angeles District of of 142
Maricopa
County
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

1. Introduction

Kimley-Horn and Associates, Inc. and the Flood Control District of Maricopa County
conducted a reconnaissance field trip to Dreamy Draw Dam and to Dreamy Draw Wash
downstream of the dam to the Arizona Canal Diversion Channel. The field trip was
conducted on Wednesday, September 30, 1998. The purpose of the field trip was to
review the existing field conditions of the spiliway and wash to assist in the evaluation of
Manning’s roughness coefficients for spillway and wash. KHA photo-documented the
spillway, main channel of the wash, overbank areas, and bridge and culvert crossings.

In general, Dreamy Draw Wash may be divided into two basic reaches. The first reach is
from the dam spillway to State Route 51. The second reach is from State Route 51
downstream to the Arizona Canal Diversion Channel. The reason for the distinction
between these two basic reaches is solely based on the primary land use existing within
these limits. The upstream portion of Dreamy Draw Wash is within the City of Phoenix
Dreamy Draw Park recreational area. This area is a city park and consists of
mountainous open space with native desert vegetation. The downstream reach is
primarily broad and flat that is urbanized with office complexes, apartments, and private
residences. Based on this land use, the channel and overbank conditions within each
basic reach are distinctively different.

The upstream reach has relatively defined channel banks with a channel bottom
consisting of bedrock at the spillway, to sandy-gravelly-cobbley bottom materials. The
channel sides exhibit a fairly good growth of palo verde and mesquite trees and low
shrubs. This vegetation type also extends, to a degree, into the channel within this reach.

The downstream reach of Dream Draw Wash is fairly defined until it reaches a culvert at
18th street. Here the wash completely disappears under an condominium complex. The
wash reappears downstream of the complex as a fairly defined but somewhat improved
channel. Downstream of 16" Street the wash is channeled along office buildings,
apartments, and through the downstream neighborhood.

The following section of this report derives the Manning’s roughness coefficients for sub-
reaches of Dreamy Draw Wash. The method is based on the USGS report titled
Estimated Manning’s Roughness Coefficients for Stream Channels and Floodplains in
Maricopa County, Arizona” (April, 1991).

FCD 98-16 Page 3 06/02/99
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

2. Derivation of Manning’s Roughness Coefficients

Manning’s roughness coefficients (n values) were derived based on the visual inspection
conducted in September, 1998 and from the procedure given in the USGS document
described above.

Location: Dreamy Draw Dam Emergency Spillway
Applicable Cross Sections: Sections 19.829 to 20.00
Cross Section Description: Bed material consists of sand and gravel along sides of

roadway. Overall section trapezoidal in shape. Sparse vegetation along slopes.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components
n= 0.045 m=0.0280 n= 0.045
m= 0.000
n; = 0.000
m= 0.000
n= 0.045 | Composite=  0.028 n= 0045

Photo 1 Looking west from crest of emergency spillway.

FCD 98-16 Page 4 06/02/99
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: 900 feet upstream of culvert crossing for Dreamy Draw Dam Recreational
Area

Applicable Cross Sections: Sections 19.725 to 19.829

Cross Section Description: Gunite lined channel invert. Bank material sand, gravel
with some cobbles. Moderate vegetation with small clumping of desert trees, mesquite
and palo verde.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components
n= 0.045 = 0028 n= 0045
m= 0.000
n= 0.002
n; = 0.000
n= 0045 | Composite=  0.03 n=0.045

Photo 2 Looking west along gunite lined channel

FCD 98-16 Page 5 06/02/99
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: 600 feet upstream of culvert crossing for Dreamy Draw Dam Recreational
Area

Applicable Cross Sections: Sections 19.395 to 19.752
Cross Section Description: Channel invert material sand, gravel, and medium cobble.

Sparse vegetation in channel invert. Channel banks lined with spares shrubs and some
desert trees. Overbanks natural desert with sparse shrubs and desert trees.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components
n= 0065 n,= 0.035 n= 0,065
m= 0.002
= 0.001
n; = 0.002
n=0.065 | Composite=  0.04 n= 0065

Photo 3 Looking west along main channel, west of main outlet to Dreamy Draw Dam.
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: 150 feet west of Ramp A North SR 51

Applicable Cross Sections: Sections 19.043 to 19.395

Cross Section Description: Channel bed material sand, gravel with some cobbles.
Moderate vegetation with some desert trees located in channel bottom. Slopes of channel

lined with desert trees and shrubs. Channel located in an urban setting with overbank
areas consisting of streets, houses and other buildings.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components
n= (0.065 np = 0.035 n=0.065
m=0.005
n= 0.008
m = 0002
n= 0.065 [ Composite=  0.05 n= 0.065

e ﬁ* oA
pe = A e e b S

Photo 4 Looking west along main channel. Heavy vegetation along banks.
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: 300 ft upstream of 16" Street Bridge

Applicable Cross Sections: Sections 18.685 to 19.043

Cross Section Description: Channel bed material sand, gravel and some small cobbles.
Channel bottom contains large shrubs and clumps of desert trees. Channel banks are

heavily vegetated with clumps of desert trees. Channel located in an urban setting with
overbank areas consisting of streets, houses and other buildings.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components
n=0.065 n, = 0.030 n= 0.065
o = 0005
m= 0.007
m = 0.008
n= 0065 | Composite=  0.05 n= 0065

Photo 5 Looking east along main channel. New apartment complex in background
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: From sidewalk along west side of 16" Street Bridge

)
Applicable Cross Sections: Sections 18.503 to 18.685
Cross Section Description: Channel bed material sand gravel and some cobbles.
Channel bed and banks sparsely and landscaped with small desert shrubs and trees.
Some weed growth in channel bottom. Right bank protected with riprap. Channel located
in an urban setting with overbank areas consisting of streets, houses and other buildings.
“N” value calculation for spillway discharges:
Left Overbank Channel Right Overbank
Components
n= 0.065 m= 0030 n= 0065
m= 0005
m= 0.002
n = 0.003
n= 0065 [ Composite=  0.04 | n= 0065
™
~
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: Along shoulder of Belmont Avenue Street

Applicable Cross Sections: Sections 18.162 to 18.503

Cross Section Description: Channel bed material sand, gravel, and medium cobbles.
Channel bed clear of vegetation. Channel banks heavily vegetated with desert trees that

overhang the main channel. Channel located in an urban setting with overbank areas
consisting of streets, houses and other buildings.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components
n= 0.065 = 0.030 n= 0.065
m= 0.004
= 0003
m= 0.006
n= 0065 | Composite = 0.043 n= 0.065

Photo 7 From roadway looking Northeast along main channel.
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

Location: 30 feet from edge of the Arizona Diversion Canal (ACDC).
Applicable Cross Sections: Sections 17.929 to 18.162

Cross Section Description: Channel bed material sand and gravel. Grass lined Channel
bed and banks. Channel located in an urban setting with overbank areas consisting of
streets, houses and other buildings.

“N” value calculation for spillway discharges:

Left Overbank Channel Right Overbank
Components

n= 0.065 Ny 0.030 n=0.065

n

m

I3

wiw nowon
@ L5

n= 0065 | Composite=  0.033 | n= 0065

Photo 8 From Service road along ACDC looking Northeast.
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Delineation of Spillway Flows for Dreamy Draw Dam Field Reconnaissance Report

3. References

1) U.S. Geological Survey, Water Resources Division, “Estimated Manning’s
Roughness Coefficients for Stream Channels and Floodplains in Martcopa County,
Arizona” (April, 1991).
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HEC-RAS September 1998 Version 2.2
U.s. Army Corp of Engineers
Hydrolegic Engineering Center
609 Second Street, Suite D
Davig, California 95616-4687
{916) 756-1104

X X XXXHXX XXX 9,004 XX KXXX
X X X X X X X X X X

X K X X X X X £ X
PH.00.0.0. 064,44 X LS SO 4.9 4.9 REXEXX REXK
X X X X X X X X X
X X X X X X X X X X
X X XXXHXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Dreamy Draw Dam Spillway Study FCD 98-16
Project File : DDD.prj

Run Date and Time: 4/7/99 1.:49:42 PM

Project in English units

Project Description:
Pelineation of Spillway Flows for Dreamy Draw Dam
FCD 98-16

Model Created
4/99

FCD Contact: Tim Murphy

Kimley-Horn and Associates Inc.
7600 N.

15th Street, Suite 250

Phoenix, Arizona 85020

Kimley-Horn Team: Project

Manager - Doug Plasencia
Project Engineer - Bob Eichinger
Analyst - Jon

Bhern

HEC-RAS
River Analysis System
Version 2.2, September 1998

Purpose
of Study: The purpose of the study is to delineate the inundation limits for
the 1/3, 2/3, and full spillway discharge values for Dreamy Draw Dam.
Base
Mapping: Base Mapping supplied by The Flood Control District of Maricopa
County

Kenny Aerial Mapping Inc.

pDate Flown: 11/15/1990 and 11/28/1990

PLAN DATA

Plan Title: Delineation of Spillway Flows for Dreamy Draw Dam
Plan File : D:\Projects\DDD\Final\ras\DDD.P0O1l

Geometry Title: Base Conditiong Geometry
Geometry File : D:\Projects\DDD\Final\ras\DDD.G01l
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Flow Title : 3 Flow Profiles
Flow File D:\Projects\DDD\Final\ras\DDD.F01
Plan Summary Information:
Number of: Cross Sections = 39 Mulitple Openings = 0
Culverts = 5 Inline Weirs = 0
Bridges = 1
Computational Informaticn
Water surface calculation tolerance = 0.01
Critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor 0.001
Computation Options
Critical depth computed at all cross sections
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow
FLOW DATA
Flow Title: 3 Flow Profiles
Flow File D:\Projects\DDD\Final\ras\DDD.F01
Flow Data {(cfs)
River Reach " RS 1/3 spillway 2/3 8pillway  Full Spillway
Bridge SE51 Bridge 0.1687 930 2960 4955
Culvert SR51 Culvert 12.395 1070 1040 1045
Dreamy Draw Upper Wash 20 2000 4000 6000
Dreamy Draw Lower Wash 19.262 2000 4000 6000
Boundary Conditions
River Reach profile Upstream Downstream
Dreamy Draw Upper Wash 1/3 Spillway Normal S = .02
Dreamy Draw Upper Wash 2/3 Spillway Normal § = .02
Dreamy Draw Upper Wash Full Spillway Normal § = .02
Dreamy Draw Lower Wash 1/3 Spillway Critical
Dreamy Draw Lower Wash 2/3 Spillway Critical
Dreamy Draw Lower Wash Full Spillway Critical
GEOMETRY DATA
Geometry Title: Base Conditions Geometry
Geometry File D:\Projects\DDD\Final\ras\DDD>.G01
Reach Connection Table
River Reach Upstream Boundary Downstream Boundary
Dreamy Draw Uppexr Wash Upstream
Dreamy Draw Lower Wash Downstream
Bridge SR51 Bridge Upstream Downstream
Culvert SR51 Culvert Upstream Downstream
Flood Control District FCD 98-16 June, 1999
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. JUNCTION INFORMATION
Name: Upstream
Description: Junction Upstream of Culvert under SR 51
Energy computation Method
Length across Junction Tributary
River Reach River Reach Length  Angle
Dreamy Draw Upper Wash : to Culvert SR51 Culvert 411
Dreamy Draw Upper Wash to Bridge SR51 Bridge 415 0
Name: Downsgtream
Description: Downstream of culvert under SR 51
Energy computation Method
Length across Junction Tributary
River Reach River Reach Length  Angle
Culvert SR51 Culwvert to Dreamy Draw Lower Wash 189
Bridge SR51 Bridge to Dreamy Draw Lower Wasgh 147
CROSS SECTION RIVER: Dreamy Draw
REACH: Upper Wash R3S: 20
INPUT
Description: Upper Wash Reach
Spillway Elevation Set From AS-Built Survey
Information
Cross Section Data Digitized from Tope Map Supplied
by the FCD using BOSS5-RMS
Station Elevaticn Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9698.1 1434 9705.06 1432 9708.46 1430 8713 .46 1428 9784.36 1428
9791.36 1426 9797.8¢ 1424 9812.46 1424 9820.586 1426 9826.086 1428
9839.16 1428 9846.36 1428 9898.86 1428 9311.8 1426 9916.86 1424
9928.36 1420 5943.56 1410 98%61.6 1405 9584 1405 10009 1405
10055.8 1405 10067.¢6 141010088.76 1420 10113.2 143010145.06 1440
10173.86 145010211 .26 1460 10246.8 1470
Manning's n Values num= 3
Sta n Val Sta n Val Sta n val
9698.1 .045 9911.8 .028 10113.2 . 045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9911.8 10113.2 270.5 270 265.1 .1 .3
CROSS SECTICN OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1408.68 Element Left OB Channel Right OB
Vel Head (ft) 1.83 Wt. n-val. 0.028
W.S. Elev (ft) 1406.85 Reach Len. (ft) 270.50 270.00 265,10
Cyrit w.s. (ft) 1407.34 Flow Area (sqg ft) 184.13
E.G. Slepe (ft/ft) 0.020022 Area (sg ft) 184.13
Q Total (cfs) 2000.00 Flow (cfg} 2000.00
Top Width (ft) 105.22 Top Width (ft) 105.22
Vel Total (ft/s) 10.86 Avg. Vel. (ft/s) 10.86
Max Chl Dpth {ft) 1.85 Hydr. Depth (ft) 1.75%
Conv. Total (cfs) 14134.2 Conv. (cfs) 14134.2
Length Wtd. (ft) 270.00 Wetted Per. (ft) 105.85
Min Ch E1 (ft) 1405.00 Shear (1b/sq ft) 2.17
Alpha 1.00 Stream Power (lb/ft s) 23.62
Frctn Loss (£t) Cum Volume (acre-ft) 1.17 17.82 1.64
C & E Loas (ft) Cum SA {acres) 0.14 4.37 0.38
. CROSS SECTION OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1410.84 Element Left OB Channel Right OB
Vel Head (ft) 3.05 Wt. n-val. ¢.028

Flood Control District FCD 98-16 June, 1999
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. W.8. Elev (ft) 1407.78 Reach Len. [ft) 270,50 270.00 265.10
crit W.5. (ft) 1408.686 Flow Area (sq ft} 285.28
E.G. Slope (ft/ft) 0.020009 Area {sg ft) 285.28
Q Teotal (cfs) 4000.00 Flow (cfs) 4000.00
Top Width (ft) 110,81 Top Width (ft) 110.81
vel Total (ft/s) 14.02 avg. Vel. (ft/s) 14.02
Max Chl Dpth (ft) 2.78 Hydr. Depth (ft) 2.57
Conv. Total {cfs) 28277.9 Conv. {cfs) 28277.9
Length Wtd. {£t) 270.C0 Wetted Per. (Lt} 111.75
Min Ch El (ft) 1405.0C0 Shear {(lb/sq ft) 3.1%
alpha 1.00 Stream Power (lb/ft s) 44 .71
Frctn Loss (ft) Cum Velume (acre-£t) 2.90 28.06 5.29
C & E Loss (ft) Cum SA {acres) 0.53 4.90 1.24
CROSS SECTION OQUTPUT Profile #Full Spillway
E.G. Elev (ft) 1412.62 Element Left OB Channel Right OB
Vel Head (ft) 4.09 Wt. n-val. 0.028
W.8. Elev (ft} 1408.53 Reach Len. (ft) 270.50 270.00 265.10
Crit W.S. (ft) 1409.75 Flow Area (sqg ft) 369.77
E.G. Slope (ft/ft) 0.020035 Area (sq £t) 369.77
¢ Total (cfs) 6000.00 Flow (cfs) 6000.00
Top Width (ft) 115.27 Top Width (ft) 1156.27
Vel Total (ft/s) 16.23 Avg. Vel. (ft/s) 16.23
Max Chl Dpth (ft) 3.53  Hydr. Depth {ft) 3.21
Conv. Teotal (cfs) 42388.8 Conv. {cfs} 42388.8
Length Wtd. (ft) 270.00 Wetted Per. (ft) 116.47
Min Ch E1 {£ft) 1405.00 Shear {(lb/sg £t) 3.87
mlpha 1.00  Stream Power {(1lb/ft =) 64 .44
Fretn Loss (ft) Cum Velume (acre-ft) 4.99 36.60 8.12
C & E Loss (fg) Cum SA (acres) 1.10 5.11 1.51
. FLOW DISTRIBUTION OUTPUT Profile #1/3 sSpillway
Left Sta Right sta Flow Area W.P. % Conv. Hydr D. velccity
(£t} (ft) {cfs) {sq ft) (ft) (£8) {ft/s}
LB 9911.80 9978.92 386.30 38.16 24 .25 19.32 1.59 10.12
9978.93 10046.07 1396.,07 123.97 67.13 69.80 1.85 11.26
10046.07 RB 10113.20 217.63 22.00 14 .47 10.88 1.66 9.89
FLOW DISTRIBUTION QUTPUT Profile #2/2 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr 2. Velocity
{ft) {fr) (cfs) (sg ft) {ft) {££) (ft/s)
LB 9911.80 9978.93 794 .45 62.21 27.75 19.86 2.27 12,77
9978.93 10046.07 2755.92 186,84 6£7.13 68.90 2,78 14.75
10046.07 RB 10113.20 449.62 36.23 16.87 11.24 2.22 12.41
FLOW DISTRIBUTION QUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{(£t) (£g) (cEs) {sg ft) (£t) () {ft/s)
LB 9911.8¢ 5978.93 1218.85 83.68 30.58 20.31 2.78 14.56
9978.93 10046.07 4088.59 237.01 67.13 68.14 3.53 17.25
10046.07 RB 10113.20 692 .54 49,07 18.78 11.54 2.72 14.11
CROSS SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.949
INFUT
" Description: Upper Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS
Station Elevation Data num= 114
Sta Elev Sta Elev Sta BElev Sta Elev Sta Elev
9602.2 1432 9642 .55 1430 9662.55 1428 9670.35 1426 9681.75 1426
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9697.05 1427.4 9697.85 1427.4 9718B.65 1426 9735.15 1426 974%.85 1426
9761.25 1424.9 9763.75 1424.6 9768.25 1424 9769.95 1423.8 9773.65 1423.6
9777.45 1423.5 9786.25 1423 9800.45 1422 9804.95 1421.4 9808.65 1420.8
9814 .25 1420 9816.3% 1419.8 9824.25 1419.2 9831.75 1418.6 9836.95 1la18.2
9839,55 1418 9839.85 1417.9 $843.75 1416 5848.45 1414.8 9852.05 1414
9854 .35 1412.6 %855.45 1412 9856.65 1411.3 9857.45 1411.2 9858.75 1410.6
98659.9% 1410.4 9861.65 141C.8 5862.05 1410.9 9863.95 1411.1 9867.55 1412
9869.65 1413.2 9869.%5 1413.3 S$871.25 1414 5872.45 1414.3 9881.15% 1415.8
2882.55 1416 9884.15 1416.1 988%.85 1416.4 %894.75 1416.5 9906.15 1416.1
9506.55 1416 9907.25 1415.8 9914.9 1414 3%16.75 1413.1 9921.45 1412
9927.4% 1410.2 %928.15 1410 9930.45 1408.5 9931.05 1408 9932.55 1406.4
$933.85 1406 9934.8% 1406 9%36.85 1405.3 993%.55 1404 9941.15 1403.3
9943.65 1402 9949.55 1401.5 9949,565 1401 $952.05 1400 9987.75 138%.9
9969.65 1399.7 9977.45 1399.7 §977.5 1399.7 9980¢.1 1399.7 100600.1 139¢%.7
10001 1399.610003.15 139%.710004.15 1399.710005.05 13%9.710007.05 1399.6
10008.25 1399.610013.05 1399.610016.65 1399.510022.85 1399.310025.75 1399.2
10027.85 13299,110028.85 12399.110030.55 1399.110032.35 139%99,.210036.55 1399.3
10040.05 1399.51QQ43.45 1399.710043.95 1399.710046.35 140010047.95 1400.6
10052.45 140210054.75 1403.110057.05 140410060.15 1405.410061.55 1406
10064.95 140810065.05 140810067 .85 1410 1008%.1 1415.610099.45 1418.4
10104 .85 142010107.95 1420.710116.35 1422.610117.25 1422.810148.35 1430
10151.85 .1431.310175.95 144010204.05 1450 10240.8 1460
Manning's n Values num= 3
Sta 'n Val Sta n Val Sta n val
9602.2 .045 9930.45 .02810067.85 .45
Bank Sta: Left Right Lengths: Left Channel Right Coaff Contr. Expan.
9930.4510067.85 343 306 251.8 L .3
CROSS SECTION QUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1403.34 Element Left OB Channel Right OB
Vel Head {(ft) 1.85 Wt. n-val. 0.028
W.S5. Elev (ft) 1401 .49 Reach Len. (ft) 343.00 306.00 251,80
Crit W.5. (ft) 1462.00 Flow Area (sq ft) 183.02
E.G. Slope (ft/ft) 0.019486 Area (sq f£t) 183,02
Q Total (cfs) 2000.00 Flow {(cfs) 2000.00
Top Width (ft) 101.26 Top width {ft) 101.26
Vel Total (ft/s} 10.93 avg, Vel. (ft/s) 10.93
Max Chl Dpth {ft) 2.39 Hydr. Depth (ft) 1.81
Conv. Total (cfs) 14327.5 Conv. (cfs) 14327.5
Length wWtd. (ft) 306.00 Wetted Per. (ft) 102.16
Min Ch E1 (ft) 1399.10 Shear (lb/sq ft) 2.18
Alpha 1,00 Stream Power [1b/ft =) 23.82
Fretn Loss {ft) 5.33 Cum Volume {acre-ft) 1.17 16.68 1.64
C & E Loss {(ft) 0.00 Cum SA (acres) 0.14 31.73 0.38

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
gection. This may indicate the need for additional cross sections.

CRCSS SECTION QUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1405,49 Element Left CB Channel Right OB
Vel Head (ft) 3.04 Wt. n-val. 0.028
W.S. Elev (ft) 1402 .45 Reach Len. {ft} 343.00 306.00 251.80
Crit W.8. (£ft) 1403.31 Flow Area (sg ft) 285.70Q
E.G. Slope (ft/ft) 0.019926 Area (sq ft) 285,70
¢ Total (cfs) 4000.00 Flow (cfs) 4000.00
Top Width (ft) 110.60 Top Width (ft) 110.860
vel Total (ft/s) 14.00 Avg., Vel. (ft/s) 14.00
Max Cchl Dpth (ft) 3.35 Hydr. Depth (ft) 2.58
Conv. Total (cfs) 28337.0 Conv. {(cfs) 28337.0
Length Wtd. (fo) 306.00 Wetted Per. {fr) 111,81
Min Ch El (fg) 1399.10  Shear (lb/sq ft} 3.18@
Alpha 1.00 Stream Power (lb/ft s) 44 .50
Frectn Loss (ft) 5.36 Cum Volume (acre-ft) 2.90 26.29 5.29
¢ & E Loss {ft) 0.01 Cum SA (acres) 0.53 4.22 1.24
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. Warning: The energy lcss was greater than 1.9 ft (0.3 m). between the current and previocus cross
section. This may indicate the need for additional cross sections.
CROSS SECTION QUTPUT Profile #Full Spillway
E.G. Elev {ft) 1407.28 Element Left OB Channel Right OB
Vel Head (£ft) 4.09 Wt. n-vVal. 0.028
W.5. Elev (ft) 1403.20 Reach Len, (ft) 343.00 306.00 251.80
Crit W.s. (ft) 1404.39 Flow Area (sq ft) 369.83
E.G. Slope {Et/ft) 0.019739 Area (sgq f£t) 369.83
Q Total (cfs) 6000.00 Flow (cfs) 6000.00
Top Width (fr) 113.65 Top Width (ft) 113.65
Vel Total (ft/s) 16.22 Avg. Vel. (ft/s) 16.22
Max Chl Dpth (£t} 4.10 Hydr. Depth (ft) 3.25
Conv. Total {cfs) 42706.0 Conv. {cfs) 42706.0
Length Wtd. (ft) 306.00 Wetted Per. (ft) 115.22
Min Ch Bl (ft) 1399.10¢ Shear {1lb/sqg £t} 3.96
Alpha 1.00 Stream Power (lb/ft s) 64 .17
Fretn Loss (ft) 5.35 Cum Volume (acre-ft) 4.99 33.31 8.12
C & E Loss (ft} 0.01 Cum SA {acres) 1.10 4.41 1.51

Warning: The energy loss was greater than 1.0 £t {0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIRUTION OUTPUT Profile #1/3 Spillway

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity

[$34 {ft) (cfs) {sq ft) (£t) (ft) (ft/s)

LB 9930.45 3976.25 431.33 43.08 27.30 21.57 1.61 10.01

5976.25 10022.05 945 .92 84.89 45,81 47.30 1,85 11.14

10022.05 RB 10067.85 622.75 55,05 29.04 31.14 1.91 11.31
. Warning: The energy lcss was greater than 1.0 £t (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections,

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t) {£L) (cfs) (sq fr} (fr) (£t} (£t/s)
LB 9930.45 9976 .25 899.43 72.97 34.20 22.49 2.18 12.33
9976.25 14022.05 1907.51 128.77 45.81 47.69 2.81 14.81
10022.05 RB 10067.85 1193.06 83.56 31.80 29,83 2.68 14.21

Warning: The energy loss was greater than 1.0 £t (0.3 m)., between the current and previous cross
section. This may Iindicate the need for additional cress sections.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P, % Conv. Hydr D. Velocity
(fr) (£e) leEs) (sg ft) (ft) (£t} {£t/s)
LB 9930.45 2976 .25 1435.32 98.62 35.83 23.82 2.83 14.55
9676.25- 10022.05 2819.00 163.14 45.81 46,58 3.56 17.28
10022.08 RB 10067.85 1745.68 108.07 33.58 29.09 3,28 16.15

Warning: The energy loss was greater than 1.0 ft (0.3 wm). between the current and previous cross
gection. This may indicate the need for additional cross secticns.

CRO8S SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.891

INPUT
" Description: Upper Wash Reach
Cross Section Data Digitized from Topo Map
. : Supplied by the FCD using BOSS-RMS
Station Elevation Data num= 78
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
9828.1 1416 9834.64 1414.9 9838.54 1414 9861.24 1412.4 9865.44 1412
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. 5867.94 1411.8 9873.84 1411.5 S878.94 1411.3 9884.74 1411 S$856.04 1410.8
9910.74 1410.1 9911.04 1410.1 9912.94 1410 9915.84 14Q09.2 9917 .64 14908
9924 .44 1406.4 9925.14 1406.2 9925.64 1406 9926.24 1405.8 9930.04 1404
9933.24 1402.7 8835.44 1402 9938.34 1400.7 92939.64 1400.1 9540.04 1400
©940.74 1399.6 9944.5 1398 9945.84 1397.3 2948 .54 1396 9950.34 1394.9
9952 .64 1394 9955,54 1392.9 9960.44 1392.2 9962.14 1392 9967,04 1391.9
9967.44 1391.9% 9967.54 1391.9 9968.54 1391.9 $968.74 1391.% 9969.7 1391.9
9987.7 139%1.910011.34 13°91.510012.64. 1391.5 10014.4 1391.610026.14 1391.5
10027.34 1351.51003%.14 1391.510044.84 1391.610045.54 1391.610053.84 1391.8
10059.74 135210061.54 1392.110063.84 1392.310067.24 1392.810070.94 1394
10672.54 1354.710075.74 139610077.74 1397.11007%.04 139810080.44 13%9%.2
10081.2 140010086.54 1402.810094.54 1406.910100.24 1410¢10112.94 1417.8
10118.54 142010122 .24 1421.510130.44 1424.510143, 34 143010154.64 1433.5
10163.84 143610177.44 144010182.74 1441.810192.74 1444.910210.84 1450
10222.54 1455.510233.74 1460 10254.1 1470
Manning's n Values nums= 3
gta n val Sta n Val Sta n Val
9828.1 045 9944.6 .028 1Q081.2 . 045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9944 .6 10081.2 356.2 326 250.8 .1 .3
CROSS SECTION QUTIPUT profile #1/3 Spillway
E.G. Elev (ft) 13585.60 Element Left OB Channel Right OB
Vel Head (£t} 2.35 Wt. n-val. 0.028
W.S. Elev (ft) 1383,24 Reach Len. (ft) 356.20 326.00 250.80
Crit W.s. {ft) 1353.5%4 Flow Area (sqg ft) 162.43
E.G. Slope (ft/ft) 0.033661 Area (sq ft) 162.43
Q Total {cfs) 2000.00 Flow (cEs) 2000.00
Top Width (ft) 113.96 Top Width (ft) 112.96
Vel Total (ft/s) 12.31 Avg. Vel. (ft/s) 12.31
Max Chl Dpth (£t} 1.74 Hydr. Depth (ft} 1.43
Conv. Total {cis) 10901.0 Conv. (cts) 109G1.0
Length Wtd. (£t) 326.00 Wetted Per. (ft) 114.22
Min Ch E1 (ft) 1391.50 Shear (1lb/sg ft) 2.99
Alpha 1.00 Stream Power (lb/ft s) 36.80
Fretn Loss (ft} T.70¢ Cum Volume (acre-ft) 1.17 15.47 1.64
C & E Loss (ft) G.08 Cum SA (acres) 0.14 2.98 0.38

Warning: The energy loss was greater than 1.0 £t {0.3 m). between the current and previcug cross
saction. This may indicate the need for additional cross secticns.

CROSS SECTION QUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1397.85 Element Left OB Channel Right OB
Vel Head (£t} 3.80 We. n-val. Q0.028
W.S8. Elev (ft) 1394.04 Reach Len. [ft) 356.20 326.00 250.80
Crit W.s. (ft) 1395.19 Flow Area {(sg £t) 255.57
E.G. 8lope {ft/ft) 0.031406 Area {(sg ft) 255.57
Q Total (cfs) 4000.00 Flow (cfs) 40600.00
Top Width (ft) 118.51 Teop Width (ft) 118.51
Vel Total (ft/s) 15.65 Avg. Vel. (ft/s) 15.65
Max Chl Dpth (ft) 2.54 Hydr. Depth (ft} 2.18
Conv. Total (cfs) 22871.0 Conv. (cfs} 22571.0
Length wed. (ft) 324.78 Wetted Per. (ft) 119.04
Min Ch E1 {ft) 1351.50 Shear (lb/sq ft) 4,21
Alpha 1,00 Stream Power (lb/ft s} 65.88
Frotn Loss (ft) 7.56 Cum Volume {acre-ft) 2.90 24.39 5.29%
C & E Less (ft) .98 Cum SA {acres) 0.53 3,41 1.24
Warning: The wvelocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
' additional c¢ross sections.
- Warning: The energy loss was greater than 1.0 ft (0.3 m}. between the current and previous cross
. section. This may indicate the need for additional cross sections.
CROSS SECTION QUTPUT profile #Full Spillway
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. B.G. Elev (ft) 13599.75 Element Left OB Channel Right OB

Vel Head (ft) 5,07 Wt. n-vVal. 0.028

W.S. Elev (ft) 1394.68 Reach Len. (£t} 356.20 326.00 250.80

Crit W.8. {ft} 1396.21 Flow Area (sg ft} 331.94

E.G. Slepe (ft/ft) 0.030666 Area (sq ft) 331.94

Q Total (cfs) 6000.00 Flow {cfs) 6000.00

Top Width (ft) 121.59 Top Width (fto) 121.59

vel Total (ft/s) 18.08 Avg. Vel. (ft/s) 18.08

Max Chl Dpth (E£t) 3.18 Hydr. Depth (ft) 2.73

Conv. Total {(cafs) 34262.9 Conv. (cfs) 34282.9

Length Wed. (ft} 322.78 Wetted Per. (ft) 122.37

Min Ch El1 {ft) 1391.50 Shear (lb/sq ft) 5.19

Alpha 1.00 Stream Power (lb/ft s) $3.87

Frctn Less (ft) 744 Cum vVolume (acre-ft) 4,99 30.85 8.12

C & E Loss (ft) 0.10 Cum SA (acres) 1.10 3.58 1.51

Warning: The veloecity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additional cross secticns.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLCOW DISTRIBUTION QUTPUT profile #1/3 Spillway

Left Sta Right Sta ‘Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t {cfsa) (sq £r) LEed (£%) (ft/s)
LB 9944 .60 9990.13 467,11 42.84 35.62 23.36 1.21 10.%0
9590.13 10035.67 1004 .35 74.82 45 .54 50.22 1l.64 13.42
10035.67 RE 10081.20 528.54 44.78 33.06 26.43 1.36 11.80

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

. FLOW DISTRIBUTION OUTPUT profile #2/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(L) {E£) {cfs) leqg f£t) {Et) [£E) (ft/s)
LB 5944 .60 9990.13 1034.83 72.12 37.87 25.87 1.92 14.35
$990.13 10035.67 1886.18 111.30 45,54 47.15 2.44 16.95
10035.67 RB 10081.20 1078.88 72.15 35.62 26.97 2.04 14.85
Warning: The velocity head has changed by more than 0.5 £t (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.

FLOW DISTRIBUTION OUTPUT profile #Full Spillway

Left sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t} (£t} {cEs) (sq ft) {£t) (£t) (fr/s)
LB 5944 .60 9990.13 1615.13 96.56 39.62 26.92 2.46 16 .73
9950.13 10035.67 2742 .47 140.27 45,54 45,71 3.08 19.55
10035,56% RB 10081.20Q 1642 .41 95.12 37.21 27.37 2.58 17.27
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cress sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous creoss
gection. This may indicate the need for additional cross secticons.

CROSS SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.829
"~ INPUT
Description: Upper Wash Reach
Cross Section Data Digitized from Tope Map
Supplied by the FCD using BOSS-RMS
Station Elevation Data nums= 70
Sta Elev Sta Blev Sta Elev Sta Elev Sta Elev
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. 9817.8 1402 9854.2 1400.2 98%0.7 13%8.4 9931.7 1396.3 9960.5 1394.8
9965.3 13%4.6 99%73.6 1394.2 5976.1 1394 92976.7 1393.7 99%79.2 1392
997%.8 13391.6 9982.5 1390 9%83.3 1388.3 9989.8 1382.8 9991 1382
9994.1 1380.1 9%94.3 1380 9988.9 1378.6 9989.7 1378.3 958%9.% 1378.3
10000 1378.3 10000.1 1378.3 10000.3 1378.3 10000.4 1378.3 10004.7 1380
1¢005.3 1380.5 10006.5 1381 10009.2 1382 10014.4 1383.2 10015.8 1384
10019.4 1385.% 10019.5 1385.9 10020.5 1386.3 10020.7 1386.3 10024.% 1387.4
10025.6 1387.4 10026.2 1387.4 10028 1387.4 1002%.6 1387.4 10030.7 1387.3
10034.4 1386.9 10035 1386.8 10043 1386.9 10053.5 1388 10056.5 1389.3
10057.9 1380 10088B.6 1390.2 10063 1391.5 10064.2 1392 10068.2 1393.7
10069.5 1394 10073 1395.3 10074.9 1395.7 10076.4 1396 10082.8 13%6.9
10091.9 1398 100%2.4 1398.1 10102.5 1400 10157.3 1418.5 10161.9 1420
10168.5 1423 10184.6 1430 10190.3 1433 10194.32 1435 10205.6 1440
10229.4 1450 10248.1 1460 10261.9 1470 10273.9 1480 10316 1490
Manning's n Values num= 3
Sta n Val Sta n Val S5ta n vVal
9817.8 .045 9982.5 .028 10025.6 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9982.5 10025.6 488.2 550 584 .3 .1 .3
CROSS SECTION QUTPUT profile #1/32 Spillway
E.G. Elev {ft) 1389.06 Element Left OB Channel Right OB
Vel Head (ft) 3.31 Wt. n-Val. 0.028
W.S. Elev {ft) 1385.75 Reach Len. (ft) 488.20 550.00 584.30
Crit W.s. ({ft) 1386.548 Flow Area (sqg ft) 136.91
E.G. Slope (ft/ft} 0.013001 Area (sg ft) 136.91
Q Total (cfs) 2000.00 Flow {cfs) 2000.00
Top Width (ft) 32.79 Top Width (ft) 32.79
Vel Total (ft/s} 14.61 Avyg, Vel. (ft/s) 14.61
Max Chl Dpth {ft) 7.45 Hydr. Depth (£t} 4.18
Conv. Total (cfs) 17540.2 Conv. {(cfs) 17540.2
Length wtd. (ft) 550.00 Wetted Per. (£t} 36.50
Min Ch El1 (ft) 1378.30 Shear (lb/sqg ft) 3.04
Alpha 1.00 Stream Power {lb/ft s) 44 .48
Frctn Loss (ft) 6.44 Cum Volume (acre-£t) 1.17 14.35 1.64
C & B Loss {ft) 0.10 Cum SA (acres) 0.14 2.43 0.38
Warning: The velocity head has changed by more than 0.5 £t {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 c¢ross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicare the need for additional cross sections.

CROSS SECTION OUTPUT profile #2/3 Spillway

E.G. Elev (ft) 1392.34 Element Left OB Channel Right oB
Vel Head (ft) 3.91 Wt. n-val, 0.028 0.045
W.S. Elev (ft} 1388.43 Reach Len. (ft) 488.20 550.00 584.30
Crit W.8. (ft) 1389.45% Flow Area (sg ft) 240.19 34,24
B.G. Sleope (Er/fi) 0.010575 Area (sq ft) 240.19 34.24
2 Total (cfs) 4000.00 Flow (cfs) 3870.29 129.71
Top Width (ft) 71:25 Top Width (ft}) 42.36 28.89
Vel Total (ft/s) 14,58 Avg. Vel. (ft/s) 16.11 3.79
Max Chl Dpth (ft) 10.13 Hydr. Depth (ft) 5.67 1.19
Conv. Total {(cfs) 38896.6 Conv. (cfs) 37635.3 1261.32
Length wtd., (ft) 550.56 Wetted Per. (ft) 47.34 29.07
Min Ch El1 (ft) 1378.30 Shear (ib/aq ft) 3.35 0.78
Alpha 1.18 Stream Power {(lb/ft s) 53.97 2.95
Frctn Loss (ft) 5.50 Cum volume (acre-ft) 2.90 22.53 5.19
C & B Loss (ft) 0.01 Cum SA (acres) 0.53 2.81 1.15
Warning: The conveyance ratic (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.
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. CROSS SECTION OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1394.55 Element Left OB Channel Right OB
Vel Head (ft) 4.46 Wt. n-Val. 0.045 0.028 0.045
W.8. Elev (ft) 1390.09 Reach Len. (ft) 488.20 550.00 584.30
Crit W.s. (ft) 1391.09 Flow Area (sq ft) 0.01 311.14 85.27
E.G. Slope (ft/ft) 0.009413 Area (sqg ft) 0.01 311.14 85,27
Q Total (cfs) £000.00 Flow (cfs) 0.00 5487.07 512.93
Top Width (ft) 75.85 Top Width (£t} 0.15 43.10 32.61
Vel Total (ft/s) 15.14 Avg. Vel. (ft/s) 0.36 17.64 6.02
Max Chl Dpth (£t) 11.79 Hydr. Depth (ft) 0.04 7.22 2.62
Conv. Total {cfs) 61844.0  Conv. (cfs) 0.0 56557.0 5287.0
Length Wtd. {ft) 551.47 Wetted Per. (ft) 0.17 49.08 33.14
Min Ch EXl (ft) 1378.30 Shear (lb/sq £t) 0.02 3.73 1.51
alpha 1.26 Stream Power ({lb/ft s} 0.01 65.70 9.09
Frotn Loss (ft) 5.02 Cum Volume {acre-ft) 4,59 28.44 7.87
C & E Loss (ft) 0.19 Cum SA (acres) 1.10 2.96 1.41
Warning: The velocity head has changed by more than 0.5 £t (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 logs was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross secticns.

FLOW DISTRIBUTION QUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.p. % Conv. Hydr D. Velocity
(ft) (ft) {cfa) (sq ft) (£t} (ftr) (ft/=s)
LB 9982.50 99%6.87 496,91 40.59 12.54 24.85 3.88 12.24
9996 .87 10011.23 1379.97 81.21 15.35 £9.00 5.65 16.99
10011.23 RB 10025.60 123.12 15.11 8.60 6.16 1.92 8.15

Warning: The velocity head has changed by more than ¢.5 ft (0.15 m}.
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 c¢ross 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 additiomal cross sections.

This wmay indicate the need for

FLOW DISTRIBUTICN QUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t) {cts) {sq £t) (fr) (£t} {ft/s)
LB 9982.50 9896.87 $89.32 73.11 1l6.64 24.73 5.37 13.53
9596.87 1G011.23 2375.17 119.74 15.35 59.38 8.23 15.84
10011.23 RB 10025.60 505,80 47.34 15.35 12.85 3.30 10.69
10025.60 10067.08 129.71 34 .24 29.07 3.24 1.19 3.7%

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 secticns.

FLOW DISTRIBUTICN OUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t} {cfs) (sq ft) (fr) (£t) {ft/s)
9927.60 9982.50 0.00 0.01 0.17 ¢.00 0.04 0.346
LB 998B2.50 $996.87 1417.33 96 .38 18.38 23.82 6.71 14,71
9996.87 10011.23 3105.42 143.58 15.35 51.76 9.8%9 21.63
10011 .23 RB 10025.60 964 .32 71.18 15.35 16.07 4,585 13.55
10025.60 10067.08 512.83 85.27 33.14 8.55 2.62 6,02

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).

This may indicate the need for
additional cross sections.
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. Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This wmay indicate the need for additional c¢ross 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 crogs sections.

CROSS SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.725
INPUT

Description: Upper Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data nums= 103

Sta Elev Sta Blev Sta Elev Sta Elev Sta Elev
2683.3 1382 9728.1 1380 9741.8 1378 9779.1 1376 9794.7 1376
9831.1 1377.5 9832.4 1377.5 9834.3 1377.4 9836.7 1377.3 9844.4 1377
9852.8 1376.8 9856.9 1376.7 9B65.4 1376.6 9876.8 1376 9887.2 1375.4
9887.6 1375.4 9893.5 1375 9835.6 1375 98%6.4 1374.9 9897.6 1375
9903.4 1375.4 9%05.6 1375.7 9510 1375.8 9914.3 1375.9 9%14.6 1375.9
9915.1 1375.9 9915.4 1376 9915.5 1376 9915.6 1376 991s5.8 1376
9915.9 1375.5 9922.4 1374 9922.7 1373.8 9626¢.9 1372 9928.4 1370.6
9929 .4 1370 9931.1 1369.2 9933.5 1368.3 9%34.1 1368 9941.6 1366.4
9943.8 1366 9944.9 1365.7 9952 1364 9555.9 1363.3 9961.9 1362
9966.1 1360.9 9968.2 1360 9574.8 1359.8 9999.6 1359.5 10000.8 1359.7
10003.6 - 1360 10010.3 1360.9 10018.6 1362 10028.2 1363.2 10034.8 1363.9
10035.2 1363.9 10035.5 1364 10035.8 1364.1 10040.4 1364.8 10047.7 1366
10048.2 1366.1 10055.8 1368 10060.6 1368.7 10062.6 1369 10065.2 1369.5
10066.6 1370 10067.9 1370.3 10069.5 1372 10078.3 1373 10087.1 1372.4
10088.8 1372.2 1009t 1372 10091.8 1372 10091.5 1372 10092 1372
10082.2 1372 10092.4 1372 10092.5 1372 10093.2 1372.1 100%4.3 1372.1
10100.32 1372.3 10320.3 1373 10147.8 1374 10181.5 1376 10169.8 1378
10182 .8 1380 10188.5 1392 10128.4 1384 10207.2 1386 10215.6 1388
10224.3 1380 10236 1392 10240.8 13%4 10249.8 1396 10257.9 1398
10271.2 1400 10295.8 1400 10309.2 1398 10323.7 1396 10333.6 1394

. 10350.1 1392 10354.5 1380 16363 1350

Manning's n Values num= 3

Sta n val Sta n Val Sta n val

9683.3 .045 9%22.4 .03 10078.3 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9822.4 10078.3 294.6 355 389.5 .1 .3

CROSS SECTION QUTPUT Profile #1/3 Spillway

E.G. Elev (ft) 1371.33 Element Left OB Channel Right OB
Vel Head (£ft) 9.73 We. n-Val. 0.030
W.5. Elev (ft) 1361.60 Reach Len. (ft) 294 .60 355.00 289.50
Crit W.8. {(ft) 1363 .66 Flow Area (sg £t) 79.90
E.G. Slope {(ft/ft) C.146290 Area (sq £t} 79.90
Q Total (cfs) 2000.00 Flow (cfg) 2000.00
Top Width (£t) 52.19 Top Width (ft) 52.189
vel Total (ft/s) 25.03 Avg. Vel. (ft/s} 25.03
Max Chl Dpth (ft) 2.10 Hydr. Depth (ft) 1.53
Conv. Total (efs) 5229.1 Conv. {cfs) 5229.1
Length Wtd. (£t} 354.62 Wetted Per. (ft) 52.61
Min Ch El1 (ft) 1359.50 Shear (lb/sqg ft) 13.87
Alpha 1.00 Stream Power (lb/ft s) 347.17
Frctn Loss (ft) 17.01 Cum Volume (acre-ft) 1.17 12.98 1.64
C & E Less (ft) 0.65 Cum SA (acres) 0.14 1.89 0.38
Warning: The velocity head has changed by more than 0.5 £t {0.15 m). This may indicate the need for

additional cross secticns.
Warning: The conveyance ratic {upstream conveyance divided by downstream convevance) 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 additicnal cross sections.

CROSS SECTION OUTPUT Profile #2/3 Spillway
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E.G. Elev (ft) 1376.87 Element Left OB Channel Right OB
Vel Head (£ft) 14.37 Wt. n-Val. ¢.030
W.S. Elev (ft) 1362.50 Reach Len. (ft) 294 .69 355.00 389.50
Crit W.5. (ft) 1365.36 Flow Area (sg ft) 131.51
E.G. Slope (ft/ft) 0.143177 Area (sqg ft) 131.51
Q Total (cfs) 4000.00 Flow (cfs) 4000.00
Top Width (ft) 63,02 Top Width {(ft) 63.02
Vel Total (ft/s) 30.42 Avg. Vel. (ft/s) 30.42
Max Chl Dpth (ft) 3.00 Hydr. Depth {(ft) 2.09
Conv. Total (¢fs) 10571.2 Conv. {cfs} 10571.2
Length Wtd. (ft) 355.11 Wetted Per. (ft) 63.61
Min Ch El (ft) 1359.50 Shear {(lb/sq ft) 18.48
alpha 1.00 Stream Power (lb/ft s) 562.12
Frctn Loss {ft) 14.40 Cum Volume (acre-ft) 2.90 20.18 4.96
C & E Loss {(fr) 1.405 Curn SA (acres) 0.53 2.15 0.96
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 ccnveyance) is less
than 0.7 or greater than 1.4. This wmay indicate the need for additicnal cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross
gsection. This wmay indicate the need for additional cross sections.

CROSS SECTICON OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1380.23 Element Left OB Channel Right OB
Vel Head (ft) 17.00 Wt. n-val. 0.030
W.S., Blev (ft) 1363.24 Reach Len. (ft} 294 .60 355.00 389.50
Crit W.S. (ft) 1366.64 Flow Area (sg ft) 181.35
E.G. Slope (fr/ft} 0.13279% Area (=g ft) 181.35
Q Total (cfs) 6000.00 Flow {cfs} 6000.00
Top Width {ft) 72.37 Top Width (ft) 72.37
Vel Total {ft/s) 33.08 Avg. Vel. (ft/s) 33,08
Max Chl Dpth {(ft) 3.74 Hydr. Depth (ft) 2.51
Conv. Total (cfs) 16464 .7 Conv. (cfs) : 16464 .7
Length Wtd. (ft) 354.82 Wetted Per. (ft) 73.08
Min Ch E1 {ft) 1359.50 shear (i1bk/sq ft) 20.57
Rlpna 1.00 Stream Power (lb/ft s} 680.70
Frctn Loss (ft) 12.97 Cum Volume (acre-ft) 4.99 25.33 7.30
C & E Loss (ft) 1.26 Cum SA (acres) 1.10 2.23 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 convevance ratic {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 £t (0.3 m). between the current and previocus cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION QUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t) (ft) {cfs) {sq ft) (£t} (ft) (ft/s)
LB %922-40 9974 .37 299.38 13.83 11.23 14.97 1.26 21.65
9974 .37 10026.33 17¢0.62 66.07 41.38 85.03 1.60 25,74
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Wwarning: The conveyance ratio (upstream conveyance divided by downstream conveyance} lg less
than 0.7 or greater than 1.4. This may indicate the need for additicnal 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.

" FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(fr) {£t) (cEs) (sq £t) (ft) (£t) (ft/s)
LB 9922.40 9974.37 662.86 25.30 15.16 16.57 1.71 26.20
9974.37 10026.33 3337.14 106.20 18.44 83.43 2.20 31.42
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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.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Eydr D. Velocity
(ft) (£r) (cEs) (sq ft) (£t} (£t) {(ft/s)
LB 9922.40 9974 .37 1046.72 37.44 18.64 17.45 2.06 27.%6
39974 .37 10026.33 4951 .94 143.61 52.20 82.53 2.7€ 34.48
10026.33 RB 10078.30 1.34 0.30 2.24 0.02 0.13 4.55
Warning: The velocity head has changed by more than 0.5 £t (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.

CROS8 SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.658
INPUT

Description: Upper Wash Reach

Approach Section Phoenix Mountain Preserve
Culvert

Cross Section Data Digitized from Topo Map Supplied by
the FCD using BOSS-RMS

Station Elevation Data num= 290
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
[+ 1374 0.9 1372 62.6 1371.9 63.2 1371.8 0.8 1371.2
79.3 1370.3 79.5 1370.2 85.6 1370 8%.9 1389.9 112.2 1369.6
113.2 1369.6 116.8 1369.5 119.4 1369.4 136.2 1368.5 140.6 1368.2
143.8 1368 149.3 1367.4 153 1367.1 153.1 1367.1 157.5 1367.1
164.6 1366.9 167 1366.9 174.1 1366.3 176.9 1366 185.3 1364.6
188.5 1364 189.2 1363.9 191.1 1363.2 194 1362 194.,1 1362
1%4.8 1361.5 198.8 1360 200.6 1359.3 202.58 1358 207.5 1356.4
208.6 1356 209.2 1355.9 211.1 1355.2 211.5 13%4.7 212 1354.5
215.1 1354.5 219.7 1354.8 223.1 1355.1 230.1 1356 231.6 1356.9
233 1358 233.8 1358.86 236.1 1360 237.8 1360.7 241 1362
242.68 1362.9 248.5 1363.6 251.4 1363.8 265.5 1364 276.2 1364.9
282.8 1366 285.8 1366.6 290.7 1368 252.8 1369 294 138%.6
294.1 1369.7 294 .7 1370 2%8.9 1371.8 298.9 1372 301.3 1372.8
304.5 1374 308.4 1375.5 302.8 1376 310.6 1376.3 315.6 1378
319.8 1379 323.9 1380 326.4 1380.9 328.3 1382 329.7 1382.9
331.2 1384 332 1384.4 334.89 1386 338.1 1387.4 340.2 1388
342.9% 1388.5 345.2 1389 349.8 1389%9.6 351.5 1390 385.1 1399
388 1400 420.7 1407.9 427.7 1410 473.4 1420 509 1430
Manning's n Values num= 3
Sta n val Sta n Val Sta n vVal
¢l .065 200.6 . 045 236.1 065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
200.6 236.1 184.9 188 190.1 .3 .5
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev [ft) 1363.79 Element Left OB Channel Right OB
Vel Head (ft) 1.03 Wt. n-val. 0.065 0.045 0.065
W.S8. Elev (ft) 1262.76 Reach Len. (ft) 184.80 188.00 190.10
Crit W.s. (ft) 1360.78 Flow Area (sq ft) 15.14 236.25 9.14
E.G. Slope (ft/ft) 0.005430 Area (sg ft) 15.14 236.25 9.14
Q Total (cfs) 2000.00 Flow (cfs) 35.65 1945,70 18.65
Top wWidth (ft} 50.20 Top Width (ft) 8.44 35.50 6.25
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vel Total (ft/s) 7.68 Avg. Vel. (ft/s) 2.36 8.24 2.04
Max Chl Dpth {ft) 8.25 Hydr. Depth {ft)} 1.79 65.65 1.48
Conv. Total (cfs) 27142.0 Conv. (cfs} 483.8 26405.1 253.1
Length Wtd. (ft) 187.99 Wetted Per. (ft) 9.16 37.94 6.85
Min Ch E1 (ft) 1354.50 Shear (lb/sg ft} 0.56 2.11 0.45
Alpha 1.12  Stream Power (lb/ft s) 1.32 17.39 ¢.92
Frctn Loss {ft) 0.10 Cum Volume (acre-ft) 1.12 11.89 1.59
C & E Loss ({ft) 0.47 Cum SA (acres) 0.11 1.53 0.35
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 conveyvance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previcus upstream section.

CROSS SECTION OUTPUT Profile #2/3 $pillway

E.G. Elev (ft) 1368.81 Element Left OB Channel Right OB
Vel Head (ft) 0.71 Wt. n-val. 0.065 {.045 Q.065
W.S8. Elev (ft} 1368.10 Reach Len. {ft) 184.90 188.00 190.10
Crit W.S. (ft} 1363.54 Flow Area (sq ft) 149.43 425.66 210.16
E.G. Slope (ft/ft) 0.002049 Area (sgq ft) 149,43 425.66 210.16
Q Total {cfs) 400C.00 Flow (cfs) 285.51 3188.65 525.85
Top Width (ft} 148.67 Top Width {(ft) 58.36 35.50 54.81
vel Total (ft/s) 5.09 Avg. Vel. {ft/s) 1.91 7.49 2.50
Max Chl Dpth (ft) 13.60 Hydr. Depth (ft} 2.56 11.99 3.83
Conv. Total (cfs) 898368.9 Conv. (cfs) 6307.5 70444 .3 11617-2
Length Wtd. (ft) 188.08 Wetted Per. (ft) 59.56 37.%4 565.89
Min Ch Bl (ft} 1354.50 Shear (ib/sg ft) 0.32 1.44 0.48
Alpha 1.77 Stream Power (lk/ft ) 0.61 10.75 1.20
Frctn Loss (ft} 0.06 Cum Volume (acre-ft} 2.40 17.91 4.02
C & E Loss (ft) 0.32 Cum SA (acres) 0.33 1.75 0.72

Warning: The velocity head has changed by mere than 0.5 £t (0.15 m}. This may indicate the need for
additicnal 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: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION OUTPUT Profile #Full Spillway

E.G. Elev {(ft) 1370.51 Element Left OB Channel Right ©B
Vel Head (ft) 1.02 Wt. n-Val. 0.065 0.045 0.065
W.S. Elev (ft) 1369.49 Reach Len. (ft) 184.90 188.00 150.10
Crit W.s. (ft) 1366.17 Flow Area (sg ft) 247.11 475,10 288.51
E.G. Slope (ft/ft) 0.002717 Area (sq ft) 247.11 475,10 288,51
Q Total (cfs) 6000.00 Floew (cfs) 600.79 4409.76 989.45
Top Width (ft) 176.73  Top Width (ft) 83.55 35.50 57.68
Vel Total (ft/s) 5.94 Avg. Vel. (ft/s) ) 2.43 9.28 3.43
Max Chl Dpth (ft) 14.99 Hydr. Depth (ft) 2.96 13.38 5.00
Conv. Total {cfa) 115111.9 Conv. [(cfs) 11526.3 B4602.6 18982.9
Length Wtd. (£t) 188.08 Wetted Per. (ft) 84.79 37.94 59.08
Min Ch El (ft) 1354.50 Shear (lb/sg ft) 0.49 2,12 0.83
Alpha 1.87  Stream Power (lb/ft g) 1.20 19.72 2.84
Fretn Loss (ft) 0.09 Cum Volume (acre-ft) 4.16 22.66 &.01
¢ & E Losg (ft) 0.44 Cum SA (acres) 0.82 1.79 0.94
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 ratic (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This wmay indicate the need for additional cross secticns.
Note: Hydraulic jump has occurred between this cross section and the previcus upstream section.

FLOW DISTRIBUTICN OQUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{(fE) (££) {cfg) (sg £t} (££) () (ft /=)
133.73 200.60 35.65 15.14 9.16 1.78 1.79 2.36
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LB 200.60 212.43 531.34 71.42 12.97 26.57 6.04 7.44
212.43 224.27 903.19 94.76 11.87 45.16 8.01 9.53
224.27 RB 236.10 S11.17 70.07 13.10 25.56 5.92 7.30
236.10 275.09 18.865 5.14 6.85 0.93 1.486 2.04

Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the nesed for
additional cross secticns.
Warning: The conveyance ratioc (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: Hydraulic jump has occurred between this cross section and the previous upstream section.

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.p. % Conv. Hydr D. Velocity
(£t (ft) (afs) lsq ft) (ft) (£t} (fe/a)
133.73 200.60 285.51 149.43 59.56 7.14 2.58 1.91
LB 200.60 212.43 948.52 134.56 12.97 23.71 11.37 7.05
212.43 224.27 1313.85 157.90 11.87 32.85 13.34 B.32
224.27 RB 236,10 926.28 133.21 13.10 23.18 11.26 6,95
236.10 275.09 480.65 179.76 39.70 12.02 4,61 2.67
275.09 314.07 45.20 30.40 16.19 1.13 1.92 1.49
Warning: The velocity head has changed by more than 0.5 £t {0.15 m). This may indicate the need for

additional crogs 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: Hydraulic jump has occurred between this cross section and the previous upstream secticn.

FLOW DISTRIBUTION OQUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity
(£t} (ft) (cfs) {sq ft) {£t) (ft) (ft/s)
66.87 133.73 4,11 6,590 16.70 0.07 0.4% 0.59
133.73 200.60 596.68 240.21 68.08 9.94 3.5% 2.48
LB 200.60 212.43 1325.66 151.04 12.97 22.08 12.76 84.78
212 .43 224.27 1787.15 174.38 11.87 29.7% 14.74 10.25
224.27 RB 236.1C 1296.96 149.69 13.10 21.62 12.65 8.66
236.10 275.09 866 .47 234.05 39.70 14.44 6.00 3.70
275.09 314.07 122.98 54 .46 19.29 2.05 2.21 2.26

Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additicnal cross ssections.

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 c¢ross secticns.

Note: Hydraulic jump has cccurred between this cross section and the previous upstream section.
CROSS SECTION RIVER: Dreamy Draw

REACH: Upper Wash RS§: 19.622

INPUT

Description: Upper Wash Reach

Upstream Face Phoenix Mountain Preserve
Culvert

Cross Section Data Digitized from Topo Map Supplied by
the FCD using BOSS-RMS

Station Elevaticn Data nums= 123
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9676 .2 1382 9683.45 1381.7 9685.45 138B1.5 9686.15 1381.5 9686.75 1381.4
8693.55 1380 9711.7S 1379 9713.15 1378.9 $733.75 1378 974C.55 1377.5
9740.95 1377.5 8755.3%5 1376 9757.95 1375.7 S5760.75 1375.2 9768.75 1374
9772.85 1373.7 977%.65 1373.3 9781.65 1373.3 9787.35 1373.5 9794.55 1373.5
9803.55 1373.5 S8B04.15 1373.5 9807.65 1373.4 9814.45 1373.5 9830.35 1373
9836 .05 1373 9840,.65 1372.9 9849.05 1372.7 9853.9% 1372.2 ©8%9,95 1372.2

9872.65 1372.1 9873.55 1372.1 9881.15 1372 9881.85 1372 9885.55 1371,
©886.45 1371.8 9887.15 1371.8 9888.05 1371.7 9893.15 1371.2 9898.85 1370.
9901.25 1370.6 9906.15 1370 9908.35 1369.2 9914.4 1388 9916.95 1367.
9918.45 1366.7 9920.25 1366 9921.35 1364.9 9922.55 1364 9923.15 1363,
9923.95 1362.6 9924 .55 1362 9925.95 1361.4 9929.55 1360 992%.75 1359,

@ Do
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9942.25 1358 5$943.05 1357.5 9%43.35 1357.1 9944.65 1356.7 9946.85 1356
9954 .2 1354 9963 .22 135210024 .52 135210029.35 1354 1Q030.9 1354.9
10032.78 135610034.25 1357.710034.45 135810048.25 1359.210056.85 1360
10057.05 136010081.95 136210086.45 1362.910094.85 136410101.05 1365.1
10104 .55 136610105.75 1366.310107.65 1366.8 10113.3 136810121.05 1369.4
10123.55 1369.810125.25 137010128.55 1370.210163.45 137210173.75 1372.9
10186.05 137410193 .05 137510202.05 137610208.65 1377.310212.65 1378
10220.85 1379.510224.25 138010226.85 1380.510229.95 138210232.45 1382.3
10240.05 1383.110249.15 138410258.35 1385.710260.15 138610261.05 1386.1
10261.35 1386.110267.65 1386.610271.25 1386.810274.95 1386.810281.65 1386.4
10282.95 1386.310287.05 138610288.95 1385.71029%0.15 1385.610203.55 1384
10309.55 1383.310321.15 138210326.05 1380.610325.35 138010345.85 1378
10403.75 137810423 .45 138010455.25% 138210480.0%5 138410488.535 1386
10500.85 138810514 .05 1320 10524 135¢C
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
3676.2 . 065 9942.25 .0410034 .45 L0865
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9942.2510034.45 11a.56 98 106.7 e .5
Ineffective Flow = 2
Sta L Sta R Elev Sta L Sta R Elev
9676.2 5958 1367 10036.7 10524 1367
CROSS SECTION OUTPUT profile #1/3 Spillway
E.G. Elev (ft) 1363 .22 Element Left OB Channel Right OB
val Head (£t} 0.09 Wt. n-val. 0.040 0.065
W.S8. Elev (ft) 1363.13 Reach Len. {ft) 118.60 58.00 106.70
Crit w.s. (f%) 1355.01 Flow Area ({sqg ft) 824 .54 11.33
E.G. Slope (ft/ft) 0.000183 Area (sqg ft} 64,91 94%.65 149.89
Q Total {(cfs) 2000.00 Filow (cfs) 1989.73 10.27
Top Width (ft) 164 .69 Top Width (ft) 18.72 22.20 53.77
vel Total (ft/s) 2.39  Avg. Vel. (ft/s) 2.41 0.91
Max Chl Dpth (ft) 11.13 Hydr. Depth (ft) 10.79 5.03
Conv. Total {(cfs) 147732.8 Conv. (cfs) 146974 .2 758.6
Length wtd. (ft) $8.00 Wetted Per. (ft) 78.45 2.26
Min Ch E1 (ft) 1352.00 Shear (lb/sg €t) 9.12 0.086
Alpha 1.01 Stream Power (lb/ft =) 0.29 0.05
Frctn Loss (ft) Cum Volume (acre-ft) 0.95 9.13 1.25
C & E Loss (ft) Cum SA {acres) 0.05 1.26 0.22
CR(GSS SECTION CQUTPUT profile #2/3 Spillway
E.G. Elev (ft) 1368.44 Element Left OB Channel Right OB
Yal Head {(ft) 0.08 We. n-vVal. 0.065 G.040 D.06%5
W.S. Elev (ft) 1368.36 Reach Len., {ft) 118.60 98.00 106.70
Crit W.S. (ft) 1356.7¢ Flow Area (sg ft) 183.21 1431.59 S08.00
B.G. Slope (ft/ft) 0.000113 Area (sg ft) 183.21 1431.539 508.00
Q Total (cEs) 4000.00 Flow (cfsg) 142 .40 3440 .75 416 .85
Top Width (£t) 202.39 Top Width (ft) 29.36 52.20 80.83
vel Total (ft/s) 1.88 Avg. Vel. (ft/s) 0.78 2.40 0.82
Max Chl -Dpth {ft) 16.36 Hydr. Depth (ft) 6.24 15.53 6.28
Conv. Tetal (cfs) 377005.9 Conv. (cfs) 13421.1 324296.0 39288.8
Length Wtd. (ft) 98.00 Wetted Per. {ft) 31,54 95.07 81.63
Min Ch E1 (ft) 1352.00 Shear (1b/sqg ft) 0.04 9.11 0.04
Alpha 1.43  Stream Power (lb/ft s) 0.03 0.25 0.04
Frctn Loss (£t) Cum Volume (acre-£t) 1.69 13.91 2.45
C & B Lass (ft) Cum SA (acres; 0.1a 1.47 0.42
CROSS SECTION OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1369.9%9  Element Left OB Channel  Right OB
Vel Head (ft) 0.14 Wt. n-val. 0.065 0.0490 0.065
W.S. Elev (ft) 1369.85 Reach Len. (ft) 118.60 98.00 106.70C
Crit w.s. (ft) 1358.095 Flow Area {sg ft) 231.53 1568.83 £34.53
E.G. Slope {(ft/ft) 0.000179 Area (sg ft) 231.53 1568.83 634.53
Q Total (ecfs) 6000.00 Flow (cfs) 235.20 5053.55 711.26
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Top Width (ft) 217.19 Top Width (ft) 35.49 92.20 89.50
Vel Total (ft/s} 2.46 Avg. Vel. (ft/s) 1.02 3.22 1.12
Max Chl Dpth (ft) 17.85 Hydr. Depth (ft) 6.52 17.02 7.09
Conv. Total {cis) 448497.0 Conv. (ets) 17580.8 377750.2 53166.1
Length wWtd. (ft) 98.00 Wetted Per. (£L) 38.25 95.07 90.43
Min Ch El ({ft) 1352.00 Shear (lb/sqg ft) 0.07 0.18 0.08
Alpha 1.47 Stream Power (lb/ft =) 0.07 0.59 0.09
Fretn Loss (ff) Cum Volume (acre-ft) 3.14 18.25 4,00
C & E Loss (ft) Cum S& (acres) 0.56 1.52 0.62
FLOW DISTRIBUTION OUTPUT profile #1/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t} (£t) {cfs} (sq ft) (ft) (£t} (fr/s)
LB 9942.25 9972.58 402.56 163.77 15.11 20.13 10.83 2.46
9972.98 10003.72 856.05 342,12 30.73 42 .80 11.13 2.50
10003.72 RB 10034.45 731.12 318.66 32.60 36.56 10.37 2.29
10034 .45 10104.39 10.27 11.33 2.26 0,51 5.03 0.91
FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv, Hydr D. Velocity
(££} {ft) {cfs) {sq £t) (ft) (L) (ft/s)
9853.57 9942 .25 142.40 183.21 31.94 3.56 6.24 0.78
LB 5942.25 9972.98 1035.23 449.55 31.73 25.88 14.63 2.30
9972.58 100063.72 1274 .25 502.75 30.73 31.86 1l6.36 2.53
10003.72 EB 10034.45 1131.27 47%.29 32.60 28.28 15.60 2.36
16034.45 10104.39 413.89 495.75 70.47 10.35 7.09 0.83
10104.39 10174.32 2.96 12.25 11.16 0.07 1.12 .24
FLOW DISTRIBUTICN CUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Axea W.P. % Conv. Hydr D. Velocity
(£t) (£t) {cfs) (sq £t} (£t) (£t} (£t/=)
9853.57 9942 .28 235,20 231.53 38.25 3.92 6.52 1.02
LB 9942,25 9972.98 1534.52 495.30 31.73 25.58 l6.12 3.10
9972.98 10003.72 1858.14 548.50 30.73 30.57 17.85 3.39
10003.72 RB 10034 .45 1560.89 525.04 32.60 27.68 17.08 3.16
10034 .45 10104.39 697.28 599.85 70.47 11.62 8.58 1.16
10104.39 10174 .32 13.97 34.68 19,86 0.23 1.77 0.40
CULVERT RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.6145
INPUT
Description: Northern Avenue Culvert
Distance from Upstream X$ = 22
Deck/Roadway Width = 70
Weir Coefficient 2.6
Bridge Deck/Roadway Skew =
Upstream -Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9914.4 1367.7 1350 10113.3 1367.7 1350
Upstream Bridge Cross Section Data
Station Elevation Data nums 123
Sta Elev Sta Blev sta Elev Sta Elev Sta Elev
9676 .2 1382 96B3.45 1381.7 9685.45 1381.5 9686.15 1381.5 9686.75 1381.4
9693 .95 1380 9711.75 1379 9713.15 1378.% 9733.75 1378 9740.55 1377.5
9740.95 1377.5 9755.35 1376 9757.25 1375.7 9760.75 1375.2 9768.75 1374
8772.85 1373.7 9779.65 1373.3 9781.65 1373.3 9787.35 1373.5 9794.55 1373.86
3803.55 1373.5 S804.15 1373.5 9807.65 1373.4 9814.,45 1373.5 9830.35 1373
9836.05 1373 9840.65 1372.9 $B49.05 1372.7 9858.95 1372.2 9859.%% 1372.2
9872.65 1372.1 9873.55 1372.1 $881.15 1372 5881.85 1372 9885.55 1371.8
9886.45 1371.8 9887.15 1371.8 9888.05 1371.7 9893.15 1371.2 9898.85 1370.8
9301.25 1370.6 9906.15 1370 9909.35 13€9.2 5914.4 1368 9916 .95 1367.2
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29818.45 1366.7 9920.25 1366 9921.3%
9923.95 1362.6 9924.55 1362 9925.95
9942.25 1358 9943.05 1357.5 9943.35
5954 .2 1354 9963.22 135210024 .52
10032,75 135610034.25 1357.710034.45
10057.05 136030081 .95 136210086.45
1¢104.55 136610105.75 1366.310107.65
10123.55 1365.810125.25 137010128,55
10186.05 137410193.05 137510202.05
10220.8% 1379.510224.25 138010226,85
10240.05 1383.110249.15 138410258.235
10261.35 1386.110267.65 1386.610271.25
10282.95 1386.310287.05 138610288.585
10309.55 1383.310321.15 138210326.05
10403.75 137810423 .65 138010455, 25
1050¢.85 138810514.05 1390 10524
Manning's n Values num= 3
Sta n val Sta n val Sta
9676.2 .065 9942.235 .0410034 .45
Bank Sta: Left Right Coeff Contr.
5942 .,2510034 .45 .3
Ineffective Flow num= 2
Sta L s5ta R Flev Sta L Sta R
89676.2 5958 1367 10036.7 10524

Downstream Deck/Roadway Coordinates

nam= 2
Sta Hi Cord Lo Cord Sta Hi Cord
9800 13867.7 1350 10170.5 1367.7

Downstream Bridge Cross Section Data

Station Elevation Data nums 104
Sta Elev Sta Elev Sta
4550 1388 3610 1386 9649.2
%683.2 1382 96%6.9- 1381.1 9699
2739.6 1380.4 9740.1 1380.3 9747.9
9778.2 1378.9 9784.4 1378.5 97%1.6
9806.1 1377.8 9807.1 1377.8 9809.4
9832.6 1375.4 9836,2 1375.3 9837.6
9869.1 1372 35869.3 1371.9 9869.6
°9883.7 1367.4 S888B6.5 1366.6 9889.1
9895.8 1363.1 9%00.5 1362 39906
9948.1 1359.1 9%66.6 1359.8 9974.8
9994.5 1352 10029 1352 1003z2.8
10076 1358.7 10076.1 1359.1 10078.2
10084.7 1362.6 10087.8 1364 10092.1
10103.2 1366 10122.1 1366.7 10144.8
10183.8 1368 10214.2 1369.7 10217.2
10262.2 1373.9 10262.8 1374 10263.4
10308.5 1378 1030%.7 1378.1 10310.6
10323.8 1378.9 10328.3 1378.9 10334.3
10352.9 1378 10354.1 1377.9 10364.6
103%5.5 - 1376 1037%.2 1375.6 10393.5
10429.3 1370 10467.4 1370 10521.1
Manning's n Values num= 3
Sta n val Sta n Val Sta
G550 065 9966.6 .04 10073.9
Bank Sta: Left Right Coeff Contr.
9966.6 10073.9 .3
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R
9550 §981.5 1367 10031.5 10547.6

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow =

Blevation at which weir flow begins

Flood Controt District FCD 98-16
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1364.9 2922.58 1364 9923.15 1363.6
1361.4 9929.55 1360 5929.75 1359.8
1357.1 9944.65% 1356.7 5946.85 1356
135210022.35 1354 10C030.9 1354.9
135810048.25 1359.210056.85 1360
1362.91009%4 .85 136410101,05 1365.1
1366.8 10113.3 136810121.05 1369.4
1370.210163.45 137210173.75 1372.9
137610208.65 1377.310212.65 1378
1380G.910222.95 138210232.45 1382.3
1385.710260.15 138610261.05 1386.1
1386.810274.95 1386.810281.65 13B6.4
1385.710290.15 1385.610303.55 1384
1380.610329.35 138010345.85 1378
138210480.05 138410488.95 1386
13%0
n Val
. 0658
Expan.
.5
Elev
1367
Lo Cord
1350
Elev Sta Elev Sta Elev
1384 9668.7 1382.5 9669.4 1382.4
1380.5 9699.2 1380.6 9738.3 1380.4
1380.2 9759.4 1380 9759.5 1380
1378.5 9B00.5 1378.2 '9804.3 1378
1377.6 9829.8 1376 9830.6 1375.9
1375.2 9854.5 1374 9857.6 1373.5
1371.9 $871.7 1371 9875.2 1370
1366 9890.4 1365.4 9893.4 1364
1360.3 9907.8 1360 99%21.3 1359.5
1359.7 9977.9 135% 9984.6 1356.9
1356 10034.9 1356.3 10073.9 1358
1360 10080.9 1361.4 10082.6 1382
1365.3 100986 1365.5 10102.7 1366
1366 10147.8 1366 10170.5 1367.7
1370 10219.1 1370.1 10241.6 1372
1374.1 10288.7 1376 10305.9 1377.7
1378.2 10316.9 1378.7 10322.5 1378.9
1378.8 10336.2 1378.8 10352.1 1378
1377.1 10371.4 1376.4 10374.2 1376.2
1374 10401.5 1373.2 10413.5 1372
1372 10547.6 1374
n val
.065
Expan.
.5
Elev
1367
= 0 horiz. to 1.0 vertical
= 0 horiz. to 1.0 vertical
.95
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Energy head used in spillway design =
Spillway height used in design

Welr crest shape
Number of Culverts = 1

Culvert Name Shape
Northern Ave Circular

Rige
14

i

Delineation of Spillway Flows for Drearny Draw Dam

= Broad Crested

Span

FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 3 - Pipe projecting from fill
Solution Criteria = Highest U.S5. EG

Culvert Upstrm Dist Leng
22
Wumber of Barrels = 2
Upstream  Elevation = 1
Centerline Stations
sta. Sta.

2988.2 10007.2
Downstream Elevation = 1
Centerline Stations

Sta. Sta.
10002 ioc21

CULVERT OUTPUT
Culvert ID- : Northern Ave

Culv Q (cfs)

# Barrels

Q Barrel (cfs)

E.G., US., (ft)

W.8. US. (ft)

Delta EG (ft}

Delta wWs (ft)

E.G. IC (ft)

E.G. oC (fr}
Culvert Control
Culv WS In (ft)
Culv WS out (ft)
Culv Nml Depth (ft)
Culv Crt Depth {ft)
Culv Ful Lngh (fr)

CULVERT OUTPUT
Culvert ID Northern Ave
Culvy @ (cfs)

# Barrels

Q Barrel (cfs}

E.G. Us. (ft)

W.5. Us. (ft}

Delta EG (£v)

Delta W8 (ft)

E.G. IC (fr)

E.G. OC- (ft)

Culwvert Control

Culv WS In (ft)

Culv WS out (ft)

Culv Nml Depth (ft}
Culv Crt Depth (ft)
Culv Ful Lngh (ft)

CULVERT CQUTPUT
Culvert ID Northern Ave
Culv O {(cfs)

# Barrels

Q Barrel (cfs)

E.G. US. (ft)

wW.5. Us. {ft)

Flood Control District FCD 98-16

th n Value

70

352

352

20490.00

2 -

1000.00
1363 .22
1363.13

4.68

6.72
1362.71
1363.22
Qutlet
1360.31
138,91

6.91

3670.87
2
1835.44
1368.44
1368.36
6.14
9.43
1368.44
1368.41
Inlet
1363.38
1361.49

9.49

4150.12

2
2075.06
1369.99
1369.85

-024

Profile #1/3 Spillway

Culv Vel In {ft/s)
Culv vel Qut {(ft/s}
Culv Inv E1 Up (ft)
Culv Inv El Dn (ft}
Culv Frctn Ls (£t)
Culv Ext Lss (ft)
Culv Ent Lgs (ft)

Q Weir (cfs)

Weir Sta LEt (ft)
Weir Sta Rgt (ft)
Weir Submerg

Welr Max Depth {ft)
Weir Avg Depth (ft)
Wr Fiw Area (sq £t)
Min Top RA {ft)

Profile #2/3 Spillway

Culv Vel In (ft/s)
Culv vel Out (ft/s)
Culv Inv El Up (ft)
Culv Inv E1 Dn (ft)
Culv Fretn Ls (£t)
Culv Ext Lss (ft)
Culv Ent Lss (ft)

Q Weir (cfs)

Welr Sta Lft (ft)

| Weir Sta Rgt (ft)

Weir Submerg

Welr Max Depth {ft)
Weir Avg Depth (ft)
Wr Flw Area (sq ft)
Min Top RA (ft)

Profile #Full sSpillway

Culv Vel In {ft/s)
Culv Vel out {ft/s)
Culv Inv El Up (ft)
Culv Inv El Dn (£t}
Culv Frectn Ls (ft)

Entrance Loss Coef

.7

10.

13

1352,

1352

1367.

13.
15,
1352,
1352,

329.

9912

10115.

147.
1367.

14.
17.
1352,

1352

0.

Exit Loss Coef

51
.20
[od0]
.00
.40
.q8
.20

70

70
53
[¢]¢]
co
-1
.43
.14
13
.55
73
.00
.74
.73
75
70

64
46
00
.QQ
63

1
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Delineation of Spillway Flows for Dreamy Draw Dam
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Delta EG {ft) 4,54 Culv Ext Lss (ft) 1.38
Delta WS (ft) 8.85 Culv Ent Lss (ft) 2.52
E.G. IC (ft) 1369.59 Q Weir (¢fs) 1849.38
BE.G. oC {ft) 1369.96 Weir sta Lft (£t) 9906,17
Culvert Control Inlet Welr Sta Rgt (Et) 10125.20
Culv Wg In (ft) 1364.14 Weir Submerg 0.00C
Culv WS Cut (ft) 13g2.10 Weir Max Depth {ft) 2.29
Culv Nml Depth (£t} Weir Avg Depth {(ft) 2.17
Culv Crt Depth (ft} 10.1¢ Wr Flw Area {(sq ft) 475,41
Culv Ful Lngh (ft} Min Top R4 (ft) 1367.70
CROSS SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.604
INFUT
Description: Upper Wash Reach
Downstream Face Phoenix Mountain Preserve
Culvert
Cross Section Data Digitized from Tcopo Map Supplied by
the FCD using BOSS-RMS
Station Hlevation Data nums= 104
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9550 1388 9610 1386 9649.2 1284 9668.7 1382.5 9669.4 1382.4
9683 .2 1282 2696.9 1381.1 5699 1380.% 969%.2 1380.6 5738.3 1380.4
5739.6 1380.4 9740.1 1380.3 9747.9 1380.2 9759.4 1380 B975%.5 1380
9778.2 1378,.9 9784.4 1378.5 9791.6 1378.5 9800.5 1378.2 9804.3 1378
98C6.1 1377.8 9807.1 1377.8 98059.4 1377.6 9829.8 1376 9830.6 1375.9
9832.6 1375.4 9836.2 1375.3 9837.6 1375.2 5854.5 1374 9857.6 1373.5
9869.1 1372 9869.3 1371.9 9B65.6 1371.9 $871.7 1371 9875.2 1370
9883.7 1367.4 9886.9 1366.6 S8BI9.1 1366 5850.4 1365.4 9893.4 1364
9895.8 1363.1 9500.5 1362 9906 1360.3 9507.9% 1360 9921.3 13589.5
9948.1 1359.1 9966.6 1359.8 95%74.8 1359.7 9977.9 135% 9984.6 1356.9
9994 .5 1352 10029 1352 10032.8 1356 10034.9 1356.3 10073.8 1358
10076 1358.7 10076.1 1359.1 10078.2 1360 10080.9 1361.4 10082.6 1362
10084.7 1362.6 10087.8 1364 100%2.1 1365.3 10096 1365.5 10102.7 1366
10103.2 1366 10122.1 1366.7 10144.8 1366 10147.8 1366 10170.5 13867.7
10183.8 1368 10214.2 136%.7 10217.2 1370 10219.1 137Q.1 1Q241.6% 1372
10262.2 1373.5 10262.8 1374 10263.4 1374.1 10288.7 1376 10305.9 1377.7
10308.5 1378 10309.7 1378.1 10310.6 1378.2 10316.9 1378.7 10322.5 1378.9
10323.9 1378.9 10328.3 1378.9 1€0334.3 1378.8 10336.2 1378.8 10352.1 1378
10352.9 1378 103%4.1 1377.% 10364.6 2377.1 10371.4 1376.4 10374.2 1376.2
10375.5 1376 10379.2 1375.6 10393.5 1374 10401.5 1373.2 10413.5 1372
10429.3 1370 10467 .4 1370 10521.1 1372 10547.6 1374
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9550 085 9966.6 .04 10073.9 . 065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9966.6 10073.9 320 274 199.1 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev
9550 9991.5 1367 10031.5 10547.6 1367
CROS8S SECTION QUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1358.54 Element Left OB Channel Right. OB
Vel Head (£ft) 2.13 We. n-Val. 0.040
W.5. Elev (ft) 1356.41 Reach Len. (ft) 320.00 274 .00 199.10
Crit W.Ss. (ft) 1356.41 Flow Area (sqg ft) 170.87
£.G. Slope (ft/ft} 0.015033 Area (sq ft) 181.62
Q Total (cfs) 2000.00 Flow {cfs} 2000.00
Top Width (ft} 51.82 Top Width (ft) 51.82
Vel Total (ft/g) 11.7¢ hvg, Vel. (ft/s) 11.70
Max Chl Dpth (ft) 4.41 Hydr. Depth (ft) 4.27
Conv. Total (cfs) 16311.2 Conv. (cfs) 16311.9
Length Wtd. (£t) 271.97 Wetted Per. (ft) 41.48
Min Ch El (£t} 1352.00 Shear (ib/sqg ft) 3.87
Alpha 1.00 Stream Power (lb/ft s) 45.25
Fretn Loss (ft) 2.55 Cum Velume (acre-ft) 0.86 7.86 1.06
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C & E Loss (ft) 0.61 Cum SA {acres) $.03 1.10 0.186

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth fer the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 £t (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.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
energy was used.

CROSS SECTION OUTPUT bProfile #2/3 Spillway
E.G., Elev (ft) 1362.30 Element Left OB Channel Right OB
Vel Head (ff) 3.37 Wt. n-Val. 0.040
W.S. Elev (ft) 1358.83 Reach Len. (ft) 320.00 274.00 189.10
Crit W.s. (ft) 1358.93 Flow Area (sqg ft) 271.67
E.G. Slope {ft/ft) 0.012820 Area {sq ft) 383.96 1.22
Q Total {cfs) 4000.00 Flow {cfs) 4000.00
Top Width (ft) 97.93  Top Width (ft) 95.78 2.16
Vel Total (ft/s) 14.72 Avg. Vel. (ft/s} 14.72
Max Chl Dpth (ft) 6.93 Bydr. Depth (fr) 6.79
Conv. Total (cfs) i5328.1 Conv. (cfs) 35328.1
Length wed. (£t) 272,20 Wetted Per. (ft) 41.48
Min Ch El1 ({ft) 1352.00 Shear (lb/sqg ft) 5.24
Alpha 1.00 Stream Power (lb/ft =) 77.18
Frctn Loss (ft) 2.41 Cum Volume (acre-ft} 1.44 11.886 1.83
¢ & E Loss (ft) 0.94 Cum SA (acres) 0.10 1.26 0.32

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: 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 £t (0.2 m). between the current and previcus 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,
enerqgy was used.

CRCSS SECTICN QUTPUT Profile #Full Spillway

E.G. Elev (ft) 1365.45 Element Left OB Channel Right OB
Vel Head (ft) 4.46 Wt. n-Val. 0.040
W.8. Elev (ft) 1360.99 Reach Len. {ft) 320.00 274.00 199.10
Crit W.8. (ft) 1360.99 Flow Area (sg Et) 354.18
E.G. Slope (ft/ft) 0.01191% Area (sqg ft) 92.92 597.27 9.74
Q Total (cfs) 6000.00 Flow {cfs) 6000.00
Top Width (ft) 176.35 Top Width (ft) £2.84 107.30 §.21
Vel Total (ft/s) 16.94 Avg. Vel. (ft/s) 16.94
Max Chl Dpth (£t) §8.9% Hydr. Depth ({(ft) 8.85
Conv. Total (c¢fs) 54967.2 Conv. (cfs) : 54967.2
Length wWtd. (ft) 271.50 Wetted Per. (ft} 41.48
Min Ch E1l (fk) 1352.00 Shear (lb/sqg ft} 6.35
Alpha 1.00 Stream Power (lb/ft s) 107.60
Frctn Loss {ft) 2.50 Cum Volume {acre-ft) 2.70 15.81 3.21
C & B Loss [(EL) 1.15 Cum SA (acres) 0.43 1.29 0.50
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Warning: The energy egquation 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 6.5 ft (0.15 m}. This may indicate the need for
additional cross sections.
Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
secticn. This way 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 uged.

FLOW DISTRIBUTION OUTPUT profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P, % Conv. Hydr D. Velocity
(ft) (ft) (cfs) {sg ft) (£t) (ft) (Et/s)
LB 89966.60 10002.37 530.86 45.69 11.21 26.54 4.20 11.62
10002.37 10038.13 1469.14 125.18 30.26 73 .46 4.30 11.74

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 way indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than ¢.7 or greater than 1.4. This may indicate the need for additional crosz 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 additioral 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.
Hote: Multiple critical depthe were found at this location. The critical depth with the lowest,
valid,
energy was used.

FLOW DISTRIBUTION CGUTPUT profile #2/3 Spillway

Left Sta Right Sta Flow Area W.Pp. % Conv. Hydr D. Velcocity
{£t) (ft} (cfs) (s ££) {£t) (£) (£e/s)
LB 9%66.60 10002.37 1072.22 73.07 11.21 26,81 6,72 14.67
10002.37 10038.13 2927.78 198.5¢% 30.26 73.19 6.82 14.74

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 £t (0.15 m). This wmay indicate the need for
additional cross sections.
Warning: The energy loss was greater than 1.0 £t {0.3 m). between the current and previoug 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 lcocation. The critical depth with the lowest,
valid,
energy was used.

FLOW DISTRIBUTION OUTPUT  Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv, Hydr D. Velocity
{£L) (£t} {cts) {zg ft) (fr) {£t) (Et/s)
LB 9966.60 10002.37 1614.57 95.49 il1.21 26.81 8.79 16.31
10002.37 10038.13 4385.43 258.69 30.2¢6 73.08 8.88 16.95

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 velcocity head has changed by more than 0.5 £t {0.15 m}. This may indicate the need for

Fiood Control District FCD 98-16 June, 1999




.-[! Kimley-Hom A
[ ang Associatss. Inc. Delineation of Spillway Flows for Dreamy Draw Dam
Page 23

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 additicnal cross gecticns.
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. Thisg
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: Dreamy Draw
REACH: Upper Wash RS: 19,552
INPUUT

Description: Upper Wash Reach

Exit Section Phoenix Mountain Preserve
Culvert

Cross Section Data Digitized from Topo Map Supplied by
the FCD using BCSS-RMS

Station Elevation Data num= 113
Sta Elev Sta Elev Sta Elev Sta Blev Sta Elev
9748.9 1400 9773 1390 agoz 1380 S$841.4 1370 9848.7 1368
9864 .2 1366 9873.4 1364 9873.5 1364 9879.7 1362 2889 1362
2890,.4 1362.3 9890.% 1362.3 9891.4 1362.4 9892.5 1362.4 9894 1362.4
9896.4 1362.4 9908.3 1362.9 9913.9 1363.1 9922.1 1363.3 9924.1 1363.4
9925.8 1363.4 9926.4 1363.3 9927.4 1363.3 9928.3 1363.2 9935.2 1362.5
994¢.7 1362 9942.4 1362 9947.3 1362.7 9%48.4 1362.7 9949 1362.8
$950.7 1362.7 9956.9 1362.4 9963.3 1362 9963.6 1362 99%64.9 1361.8
9972.4 1380.5 5976.1 136C 9985.8 1350.8 9986.9 1350 9987.3 1249.9
9994 .5 1348 999%.1 1346.6 9999.5 1346.4 9999.6 1346.2 9999.7 1346.2
9999.9 1346.2 10000 1346.2 10000.4 1346.2 10001.2 1346.4 10002.3 1346.5
10009.6 1247.9 10010.5 1348 10013.3 1348.2 10041.1 1350 10046.56 1350.5
10056.8 1352 10060.4 1353 10063.4 1354 10075.6 1355.7 10078.5 1355.8
10083.3 1356 10084.3 1356 10092.4 1356.1 10094.6 1356 10096 1355.8
10098.9 1356 10108 1356 10109.8 1356 10111.% 1357 10113.1 1358
10115.3 1358.7 10116.3 1359.3 10118 1360 10120.4 1360.7 10126.3 1362
10143 .4 1362 1018k.2 1362 101e5.5 1362 10166.7 1362 10169.% 1362
10173.3 1362.6 10180.9 1364 10197.5 1365 10216 1366 10227.9 1366.9
10244.7 1368 10254.1 1369.4 1l0281.5 1370 10274.2 1371 10284.5 1372
10284.7 1372 10285.1 1372 10285.3 1372.8 10301.1 1273 10303.7 1373.1
10310.2 1373.2 10313.1 1373.3 10316.7 1273.2 10322.5 1373 10330.3 1372.7
10333.2 1372.6 10343.5 1372 10346.5 1371.8 10264.8 1370 10365.1 1370
10386.4 1369.1 16398.5 1368.7 10415.8 1368 10458.6 1366 10499.7 1364
10523.1 1364 10538B.6 1366 10566.9 1368
Manning's n Values nums= 3
Sta n val Sta n vVal Sta n val
9748.9 .045 9986.9 .04 10041.1 . Q45
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9986.% 10041.1 409.,4 417 414 .4 .1 .3
CROSS SECTION CUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1353.74 Element Left OB Channel Right OB
Vel Head (£t} 0.921 Wt. n-val. 0.045 0.040 0.045
W.8. Elev (ft) 1352.83 Reach Len. (£t} 409 .40 417.00 414,40
Crit W.s. (ft) 1351.95 Flow Area {=sg ft) 4,84 237.61 31.52
E.G. Slope (ft/ft) 0.006385 Area (sg £t} 4,84 237.61 31.52
Q Total {(cfs) 2000.0¢C Flow (cfs) 13.81 1869.34 116.85
Top Width (ft) 76.12 Top Width (ft) 3.24 54.20 18.68
Vel Total {ft/s} 7.30 Avg. Vel. (ft/s) 2.85 7.87 3.71
Max Chl Dpth (ft) £.63 Hydr. Depth {ft) 1.49 4.38 1.69
Conv. Total f{cisz) 2%028.5 Conv. [cts) 172.9 23393.4 1462.3
Length Wtd. (ft} 416.90 Wetted Per, (ft) 4.31 55.07 18.93
Min Ch El1 {ft) 1346.20 Shear (lb/sqg ft) Q.45 1.72 0.66
Alpha 1.10 Stream Power (lb/ft =) 1.28 13.53 2.46
Fretn Loss (£t) 4.01 Cum Volume (acre-ft) 0.84 6.54 0.9%
C & E Loss (ft) 0.07 Cum SA (acres) 0.02 0.76 0.11
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Warning: The veleocity head has changed by more than 0.5 ft
additional cross sections.

The conveyance ratio (upstream conveyance divided by downstream conveyance} is less
than 0.7 or greater than 1.4. This way indicate the need for additional cross sections.
The energy loss was dgreater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Hydraulic jump has occurred between this c¢ross section and the previous upstream section.

(0.15 m}). This may indicate the need for
Warning:
Warning:
Note:

CROSS SECTION QUTPUT Profile #2/3 Spillway

E.G. Elev (ft) 1356.,7¢6 Element Left OB Channel Right OB
vel Head (ft) 4.18 Wt. n-val. Q0.045 0.040 0.045
W.S. Blev (ft) 1352.58 Reach Len. (£t} 409,490 417.00 414.490
Crit W.s. (ft) 1353.81 Flow Area (sq ft) 4.08 224.38 27.07
E.G. Slope (ft/ft) 0.031401 Area (sq ft) 4,08 224.38 27.07
Q Total (c¢fs) 4000.00 Flow (cfs) 24.41 3767.85 207.74
Top Width (ft) 74.99 Top widcth (ft) 2,98 54 .20 17.80
vel Total (£t/s) 15.65 Avg. Vel. (ft/s) 5.98 16.79 7.68
Max Chl Dpth (ft) 6.38 Hydr, Depth (ft) 1.37 4,14 1.52
Conv. Total (cfs) 22572.8 Conv. (cfs) 137.7 21282.7 1172.3
Length wtd. (£t) 416,82 Wetted Per. (ft) 3.95 55.07 18.02
Min Ch E1 (ft) 1346.20 Shear (lb/sqg ft) 2.02 7.99 2.95
Alpha 1.10 Stream Power (lb/ft s} 12.10 134.13 22.60
Frctn Loss {ft) 5.28 Cum Volume (acre-ft) 1.43 g.95 1.76
C & E Loss {ft) G.24 Cum SA (acres) 0.0% 0,79 0.27
Warning: The velocity head has changed by more than 0.5 £t (¢.15 m). This may indicate the need for

additional cross sections.

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 additicnal crogs sections.
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 additiocnal cross sections.

Warning:

Warning:

CROSS SECTION QUTFUT Profile #Full Spillway

E.G. Elev (ft)

Vel Head (ft)

W.5. Elev (ft)
Crit W.s. (ft)
E.G. Slope {ft/ft)
Q Total (cfs}

Top Width (ft)

Vel Total (ft/s)
Max Chl Bpth {ft)
Conv. Total (cfs)

Length wtd. (ft)
Min Ch El (ft)
Alpha

Fretn Loss {(£t)
C & E Loss (ft)

Warning:

1359.60

6.23
1353.37
1355.36

0.037804

6000.00
78.41
19.02

7.17

30858.39

1346.20
.11
5.32
0.53

additicnal cross sections.

Warning:

Warnihg:
section.

FLOW DISTRIBUTION OQUTPRUT

Left Sta Right Sta
(f£e) (£t)
9907.57 9986 .90

LB 9986.50 10004 .97
10004.87 10023.03
10023.03 RB 10041.10
106041.10 10116.21

Flood Control District FCD 98-16

Element

WE. n-val.

Reach Len. (£t)
Flow Area (sq ft)
Area (sq ft)

Flow {(cfs)

Top Width ({(ft)
Avg. Vel. {ft/s)
Hydr. Depth (ft)
Conv. {cfs)
Wetted Per. (£f)

Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume {acre-£t)
Cum SA (acres)

Left OB Channel Right OB
0.045 0.040 0.045
409.40 417,00 414.40
6.74 266.74 42.04
6.74 266.74 42.04
52.13 5515.35 432.52
3.81 54.20 20.40
7.74 20.68 10.2%
177 4 .92 2.06
268.1 28366.2 2224.5
5.09 55.07 20.73
3.12 11.43 4.79
24 .17 236.37 49.25
2.33 13.0% 3.09
0.19 .79 0.44

The velocity head has changed by more than 0.5 £t (0.15 m}.

The conveyance ratio {upstream conveyance divided by downstream conveyance)
than 0.7 or greater than 1.4.

This may indicate the need fovr

is less

This may indicate the need for additional cross sections.

Profile #1/3 Spillway

Flow
(cts)
13.81
769.97
620.03
409,35
116.85

Area W.P.
(sq ft) (ft)
4.84 4.31
91.43 18.78
84.51 1§.18
61.67 18.10
31.52 18.93

% Conv.

0.
38.

24

20.

5

69
50
.50
47
.84

The energy loss was greater than 1.0 ft (0.3 wm}. between the current and previous cross
This way indicate the need for additional cross sections.

Hydr D. Velocity
(Ft) (ft/s)
1.49 2.85
5.06 3.42
4.68 8.17
3.41 6.64
1.69 3.71
June, 1999
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Warning: The velocity head has changed by wmore than 0.5 £t (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyahce) 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 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additijonal cross sections.

Note: Hydraulic jump has occurred between this cross section and the previcus upstream sectiom.
FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right sta Flow Area W.P. $ Conv. Hydr D. Velocity

(ft) (£t) {cfs) (sq ft) (£t) (Et) (ft/s)

2907.57 9586 .90 24.41 4.08 3.95 0.51 1.37 5.98

LB 9986.90 10004.97 1569.85 87.02 18.78 39.25 4,82 18.04

10004 .97 10023.03 1357.15 80,10 18.18 34.93 4.43 17.44

10023.03 RB 10041.10 800.85 57.2¢6 18.10 20.02 3.17 13.99

10041.10 101l6.21 207.74 27.07 ig.02 5.19 1.52 7.68
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 additiocnal cross sections.
Warning: The energy loss was greater than 1.0 £t {0.3 m). between the current and previous cross
gection. This may indicate the need for additiconal cross sections.

FLOW DISTRIBUTION QUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t) (cfa) (sq ft) (£t} (£t) (ft/s)
9907.57 9986.90 52.13 6.74 5.09 0.87 1.77 7.74
LB 99%85.90 10004.97 2222.78 101.14 18.78 37.08 5.60 21.98
10004.97 10023.03 2018.19 94,22 18.18 33.64 5.22 21 .42
10023.03 RB 10041.10 1274.38 71.38 18.10 21.24 3.95 17.85
10041.10 10116.21 432.52 42.04 20.73 7.21 2.06 10.29
Warning: The velocity head has changed by more than 0.5 £t (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.

CRO3S SECTION RIVER: Dreamy Draw
REACH: Upper Wash RS: 19.473
INPUT

Description: Upper Wash Reach
Approach Secticn SR 51 Box Culvert

Cross
Section Data Digitized from Topc Map Supplied by the FCD using
BOSS-RMS
Station Elevation Data nums 140

Sta Elev sta Elev Sta BElev Sta Elev Sta Elev
9829.7 1362 9858.4 1361.5 92860.9 1361.5 9862.3 1361.5 9863.7 1361.4
9870.5 1381.3 9875.4 1361.2 9879.6 1361.1 S884.6 1361 9920.5 1360
9925.5 135%.4 99338.6 1358 9%43.4 13%6.4 9544.6 1356 9%546.2 1355.4
9950.9 1354 9856.2 1352.7 9857.6 1352.3 9958.6 1352 9960.8 1351.5
9966.5 1350 9972 1348B.6 9974.3 1348 9984 1346.3 9986 1346
9988.7 1344.6 9950 1344 9992.7 1343.3 9993.2 1343.2 9996.8 1342.5
9997.5 1342.4 58999.5 1342.2 10000 1342.2 10000 1342.1 10000.5 1342.1
10000.7 1342.1 10001.5 1342.3 10002.3 1342.4 10017.4 1344 10020.2 1344.7
10023.1 1345.4 10028 1346 10031.9 1247.6 10033.4 1348 10038.9 1349.8
100348.8 1350 10041.3 1350.3 10045.7 1352 10088.7 1353.5 10092.9 1353.7
100%%.5 1353.8 10097.2 1353.8 100%8.8 1353.8 10105.1 1354 10124.3 1354.6
10132.5 1354.9 10162.4 1356 10180 1357.7 10181.1 1357.8 10191.6 1358.5
10194.4 1358.8 10210.3 1360 10214.3 1360 10235.4 1360 14240 1380
10243.3 1358.3 10243.5 13%8.2 10244,1 1358 10244.6 1357.8 10248.3 1356
10251.5 1355.1 10254.7 1354 10257.8 1352.8 10260.5 1352 10262.8 1351.4
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10265 1352 10272.2 1352.9% 10284.3 1353.1 1028%.3 1353.2 102%4.5 1353.5
. 10295.8 1353.5 10302.6 1353.6 10305.4 1353.6 10306.6 1353.5 10307.1 1353.5
10307.9 1353.1 10308.6 1353 10324 .4 1354 10330.2 1355.8 10330.8 1356
10332.3 1356.4 10338.2 1358 10340.5 1359.7 10341.1 1360 10343 1360.2
10348.3 1360.6 10348.3 1360 10349.5 1360 10349.5 1359.6 10352 135%.4
10353.3 1359.4 10354.1 1359.5 10358.7 1360 10358.8 1360.1 10261.1 1362
10370.4 1361.4 10371.5 1362 10375.5 1362 10382.7 1362 10384.3 1361.7
10385.5 1361.3 10388.3 1360 103%0.9 1358.8 10392.2 1358.2 10392.5 1358
10394 1357.7 10405.4 1356 10419 1355 10421.3 1355 10427.7 1354.8
10439.6 1354.6 10457.3 1354.3 10459.2 1354.3 10463.8 1354.1 10466.2 1354
10472 .4 1353.8 10475.6 1353.7 10477.9 13583.7 10503.5%5 1352.9 10510.7 1352.6
10527 1352 10566.3 1352 10571.3 1352 10582.4 1352 10583.8 1352
10584.3 1352 10584.4 1352 10640.6 1352 10641 1352 19751.7 1352
Manning's n Values num= 3
Sta n Val Sta n val Sta n val
2829.7 .045 9960.8 .04 10049.7 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
996G.8 10049.7 424 411 395.3 .3 .5
Right Levee Station=10210.37 Elevation= 13261.12
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1349.66 Element Left OB Channel Right OB
Vel Head (ft) 1.63 Wt. n-val. 0.040
W.S. Elev (ft) 1348.03 Reach Len. (ft) 411.00 411.00 411.G0
Crit W.5. {fr) 1348.03 Flow Area (sq £ft) 195,18
E.G. Slope (ft/ft) 0.016087 Area (sg ft) 195.16
Q Total (cfs) 2000.00 Flow {cfs) 2000.00
Top Width {(ft) 59.30 Top Width [ft) 59.30
Vel Total {ft/s) 10.25 Avg. vel. (ft/s) 10.25
Max Chl Dpth ({£ft) 5.93 Hydr. Depth (ft) 3.29
Conv. Total (cfs) 15768.4 Conv. (cfa) 15768.4
Length wed. (fg) 411.90 Wetted Pexr. {£¢) 60.84
Min Ch Bl (ft) 1342.10 Shear (lb/sq ft) 3.22
Alpha 1.00 Stream Power (lb/ft s) 33.01
Frectn Loss (ft) 0.10 Cum Volume {acre-ft) 0.82 4.72 0.84

C & E Loss (ft) 0.890 Cum SA (acres)

Warning: The energy equation could not be balanced within the specified numbher 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
additicnal cross sections.

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) ig less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sec¢tions.

Warning: A flow split was encountered. The program first calculated the momentum of both channels
below the junction. An energy balance was performed across the junction from the stream
with the highest momentum downstream to the section upstream.

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 locaticn. The critical depth with the lowest,
valid,

water surface wasg used.

CROSS SECTION OUTPUT profile #2/3 Spillway
E.G. Elev (ft) 1352.34 Element Left OB Channel Right OB
Vel Head (£t} 2.23 Wo. n-val. 0.040
W.S. Elev ({(ft) 1350.11 Reach Len. (ft) 411.00 411.00 411.00
Crit W.S. (ft) 1350.11 Flow Area {sg ft) 334.00
E.G., Slope (ft/ft) 0.014547 Area (sq ft) 334.00
Q Total (cfs) 4000.00 Flow {cfs} 4000.00
Top Width (ft) T4.3C Top Width (£t} 74.30
vel Total (ft/s) 11.98 Avg. Vel. (ft/s) 11.98
Max Chl Dpth (£t} 8.01 Hydry . Depth (ft) 4.50
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Conv. Total (cfs) 33164.3 Conv. (cfs) 33164.3
Length Wtd. (ft) 411.00 Wetted Per. {ft) 76.43
Min Ch El1 (ft) 1342.10 Shear (lb/sqg ft) 3.97
Alpha 1.00 Stream Power (lb/ft s) 47.53
Frein Loss {fo) .14 Cum volume {acre-f£L) 1.33 7.03 1.37
C & E Loss (ft) 1.11 Cum SA {acres)

Warning: The energy equation coul@ 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 lessa
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: A flow split was encountered. The program first calculated the momentum of both channels
below the junction. An energy balance was performed across the junction from the stream
with the highest momentum downstream to the section upstream.

Warning: The energy loss was greater than 1.0 £t {0.3 m). between the current and previocus cross
secticn. This may indicate the need for additional cross gections.

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 wvalid subcritical answer. The program defaulted to critical depth.
Note: Multipie critical depths were found at this location., The c¢ritical depth with the lowest,
valid,

water surface was used.

CROSS SECTICN QUTPUT Profile #Full Spillway

E.G. Elev (ft) 1354 .31 Element Left OB Channel Right OB
Vel Head (ft) 2.62 Wt. n-Val. 0.045 0.040

W.S. Elev (ft) 1351.69 Reach Len. {ft) 411.00 411.00 411.00
Crit w.s. (ft) 1351.69 Flow Area (sgq ft) 0.08 461.90

E.G. Slope (ft/ft) 0.013777 Area (sq ft) 0.08 461.90

Q Total (cfs) 6000.00 Flow (cfs) 0.06 5599.94

Top Width (ft) 88.20 Top Width {ft) 0.84 87.37

Vel Total (ft/s) 12.99 Avg. vel. {ft/s=) ¢.79 12.99

Max Chl Dpth (ft) 9.59 Hydr. Pepth (fg) G.0% 5.29

Conv. Total (cfs)} 51117.1 Ceonv, (cfs) 0.5 51116.6

Length Wtd. (£t} 411.00 Wetted Per. (ft) 0.86 89.83

Min Ch E1 (ft) 1342.10 Shear (lb/sq ft) 0.08 4.42

Alpha 1.0¢  Stream Power (lb/ft s) 0.06 57.45

Frctn Less (ft) Cum Volume {acre-ft) 1.99 8.99 2.12
C & E Loss (ft) Cum SA {acres}

Warning: The energy equation could not be balanced within the specified number of iteratioms. 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 secticns.
Warning: The conveyance ratic [(upstream conveyance divided by downstream conveyvance} 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 £t (0.3 m). between the current and previous ¢ross
gection. 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.

FLOW DISTRIBUTION QUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{£t) (£t} {cfs) {sq ft) (ft) {ft) (£c/s)
LB 9960.80 9990.43 145.47 26.26 16.80 7.27 1.62 5.54
9990 .43 10020.07 1717.13 145.47 30.10 85,86 4,91 11.80
10020.07 RE 10049.70 137.40 23.43 13 .84 5.87 1.7% 5.87
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.
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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 secticns.
Warning: A flow split was encountered. The program first calculated the momentum of both channels
below the junction. An energy balance was performed acrogs the junction from the stream
with the highest momentum downstream to the section upstream.
Warning: The energy loss was greater than 1.0 ft (0.3 m}. between the cuxrent and previocus 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 suberitical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, )
water surface was used.

FLOW DISTRIBUTION OQUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(fe} {£t) {cEs) (sq Et) (£t) {£r) (ft/g)
LB 9960.80 9990 .43 534.48 68.58 25.29 13.386 2.81 7.79
2990.43 10020.07 3006.70 207.28 30.10 75.17 6.99 14.51
10020.07 RB 10C49.70 458,82 58.14 21.04 11.47 2.86 7.89

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 ¢.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Wwarning: 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 additicnal cross sections.
Warning: A flow split was encountered. The program first ealculated the momentum of both channels
below the juncticn. An energy balance was performed across the junction from the stream
with the highest momentum downstream to the section upstream.
Warning: The energy loss was greater than 1.0 ft (¢.3 m). between the current and previous cross
section. This may indicate the need for additiocnal 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 c¢ritical depth. This
indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
water surface was used.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(fr) (£r) {cta) {sq £T) {fe) (£t) (£t/s)
9917.20 9960.80 0.06 0.08 0.86 c.00 0.09 0.79
LB 5960.80 9990.43 1033.88 111.64 30,74 17.23 3.77 ©.26
9590.43 10020.07 4125.%9 253.98 30.10 68.77 8.57 16.25
10020.07 RB 1004%9.70 840.09 $6.29 28.99 14.00 3.43 8.72

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 cenveyance 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 previcus cross
section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
water surface was used.

" CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash R§: 19.262
INPUT

Descripticon: Lower Wash Reach
Exit Section SR 51 Box Culvert
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Cross Section
Data Digitized from Topo Map Supplied by the FCD using BOSS-RMS
Station Elevation Data num= 138
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9842 1362 9866.3 1360 9875.6 1358.7 S88l1.2 1358 2886 1357.3
9892.3 1356 99%901.9 1354.4 5904.8 1354 99%11.2 1352.6 9913.6 1352
9921.5 1350 9921.6 1350 9921.7 1350 9930.7 1348 9837.1 1346.5
9939.7 1346 9941.3 1345.4 9945.3 1344 9947.7 1343.4 9%51.8 1342
9958.9 1340.4 9960.5 1349 9%61.9 1332%9.7 9866.5 1338 99%74.1 1336.2
9975.4 1336 9976.7 1335.7 9982.7 1334 9984.4 1333.7 9990.7 1232
9996.1 1331.4 10000 1330 1c001.8 1330.6 10002.7 1330.6 10003.6 1330.5
10006.3 1330.5 10008.2 1330.5 10009.9 1330.5 10012.6 1330.5 10018.6 1330.6
10026.6 1330 10027.4 1331.2 10038.9 1332 10039.5 1332.5 10043.2 1334
10044.6 1335.1 10046.2 1336 10047.7 1336.9% 10050.3 1338 10053 1339.7
10054.9 1340 10055.7 1340 10057.2 1340 10063.1 1340 10072.3 1340
10073 .4 1340 10C76.1 1340.2 10078.3 1340.4 10079.7 1340.4 10084.2 1340.4
10087.9 1340.6 10090.2 1340.7 10093.8 1340C.7 10099 1340.8 10101.1 1340.8
10103.4 1340.8 10105.9 1340.8 10108.8 1340C0.8 10114.4 1340.7 10143.1 1340.4
10157.8 1340.3 10165.8 1340.2 10166.5 1340.2 10181.8 1340.2 10182.3 1340.2
10186.6 1340.Z2 10187 1340.2 10289.7 1340.2 101%2.1 1340.2 10195.5 1340.3
10199.4 1340.3 10204.4 1340.5 10207.6 1340.5 10208.7 1340.6 10211.7 1340.6
10215.1 1340.5 10220.2 1340.5 10224.7 1340.4 10241.4 1340 10274.3 1339.2
10276 .3 1339.1 10277.9 1339.1 10291 1338.8 10293.3 1338.8 102%93.7 1338.8
102%4.8 1338.8 10296 1338.9 10300.1 1338.9 10301.8 1338.9 10302.3 1338.%
10304.% 1338.9 10308.4 1339 10330.7 1338.8 10331.7 1338.7 10332.% 1338.7
10335.3 1338.6 10336.2 1338.6 10363.5 1338 10390.6 1336 10405.¢ 1334
10418.4 1332 10436.9 1332 10482 1332 10489.2 1330 104932.2 1328
10496 .8 1326 10510.4 1326 10515.1 1328 10522.3 1330 10528.¢6 1332
10633.5 1332 10636.2 1332 10664.9 1334 10769 1334 10774.9 1332
10780.1 1330 10786.2 1328 10811.2 1328 10824.2 1330 10843.2 1332
10858.8 1334 10895.4 1336 10966.8 1336 10974.1 1334 10985.5 1332
11075.3 1332 11106.2 1340 11299.1 1346
Manming's n Values num= 3
. Sta n val Sta n val Sta n Val
9842 L0685 9984.4 .055 10043.2 .065
Bank Sta: Left Right Lengthe: Left Chamnel Right Cogff Contr. Expan.
9984.4 10043.2 246.,2 253 25%.5 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev
10240.8 11299.1 1345
CROSS SECTION QUTBUT Profile ¥#1/3 Spillway
E.G. Elev {ft) 1337.59 Element Left OB Channel Right OB
Vel Head (£ft) G.48 Wt. n-Val. Q.065 0.055 0.065
W.S. Elev (ft) 1337.11 Reach Len. (ft) 246.20 253,00 259.50
Crit w.s. (ft} 1334.56 Flow Area (sg ft} 23.84 344 .32 7.13
E.G. Slope (ft/ft) 0.004280 Area (sq ft) 23.84 344.32 3173.28
Q Total (cfs) 2000.00 Flow (cfs) 49.49 1938.41 12.09
Top Width {ft) 797.48 Top Width (ft) 14.15 58.80 724.52
vel Total (ft/s) 5.33 Avg. Vel. (ft/s) 2.08 5.63 1.70
Max Chl Dpth (ft} 11.11 Hydr. Depth (ft) 1.68 5.86 1.43
Conv. Tetal {cfs} 30570.3 Conv. {cts) 756.5 29628.9 184.9
Length Wed. (ft) 252.94 Wetted Per. (ft) 14.57 60.57 5.91
Min Ch El1 {ft}) 1330.00 Shear (lb/sq ft) 0.44 1.52 0.32
Alpha 1.09  Stream Power (lb/ft s) 0.91 8.55 0.55
Fretn Loss (ft) 2.22 Cum Volume (acre-ft) 2.22 30.98 69.49
C & E Loss (fr) 0.09 cum SA (acres) 5.18 5.88 44.95
Warning: Divided flow computed for this cross-secticn,
Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additiocnal cross sections.
' Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. 7This wmay indicate the need for additional cross sections.
The energy loss was greater than 1.0 £t (0.3 m). between the current and previous crossg
section. This may indicate the need for additional crossg sections.

Warning:

CRCSS SECTION OUTPUT Profile #2/3 Spillway
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. E.G. Elev (ft) 1340.24 Element Left OB Channel Right OB
Vel Head (ft) 0.89 Wt. n-Val. C.065 0.055 0.065
W.S5. Elev (ft) 1339.35 Reach Len. (ft} 246.20 253.00 259.50
Crit W.S. (ft) 1336 .56 Flow Area (sq ft) 64.73 476.00 23.55
E.G. Slope (ft/ft) 0.005338 Area (sq £%) 64.73 476,00 4889 .58
Q Total (cfs) 4000.00 Flow {(cfs) 219,86 3713 .67 66.46
Top wWidth (£t} 925,25 Top Width (ft) 21.56 58.80 844,89
vel Total (ft/s) 7.09 Avg. Vel. (ft/s) 3.40 7.80 2.82
Max Chl Dpth (ft} 13.35 Hydr., Depth (ft) 2.00 8.10 2.55
Conv., Total (cfs) 54750.2 Conv, {cfs) 3009.4 50831.1 909.7
Length wWtd. (ft} 252.87 Wetted Per, [(ft) 22.32 60.57 10.73
Min Ch E1 (ft) 133¢.00 Shear (1b/sq £t) 0.97 2.62 0.73
Alpha 1.14  stream Power (lb/ft s) 3.28 20.43 2.086
Frctn Loss (£t} 2.11 Cum Volume (acre-ft) 8.58 47.23 138.88
C & E Loss (ft} Q.05 Cum SA {acres) 14.34 11.90 96.81

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by meore than 0.5 £t (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 enerqgy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1341.81 Element Left OB Channel Right OB
Vel Head (ft) 1.60 Wt. n-val. 0.065 0.085 0.065
W.5. Elev (ft) 1340.20 Reach Len. (ft) 246.20 253.00 259.50
Crit W.s. (ft) 1338.20 Flow Area (=g ft) B4.31 526.08 37.38
E.G. Slope {ft/ft) 0.008471 Area (sq ft) 84.31 526.08 5631.38
Q Total (cfs) 6000.00 Flow (cfas) 392.71 5527.20 80.09
Tep Width (ft) 1023.04  Top Width (ft} 24.71 58.80 339.53
vel Total (ft/s) 9.26 Avg. Vel, (ft/s} 4.68 10.51 2.14
Max Chl Dpth (ft) 14.20 Hydr. Depth (ft} 3.41 B.55 0.55
Conv. Tcotal (ecfs) 65191.7 Conv. (cfs) 4267.0 60054.6 870.1
Length Wtd. (ft) 253.05% Wetted Per. (ft} 25.60 60.57 69.19
Min ch E1l (ft) 1330.0¢  Shear (lb/sq ft) 1.74 4.59 0.29
aAlpha 1.20  Stream Power {lb/ft =) 8.11 48,26 0.61
Frctn Loss (ft) 2.22 Cum volume (acre-ft) 18.03 61.05 197.76
C & E Loss (ft) 0.18 Cum SA (acres) 23.01 12.48 112.45

Warning: Divided flow cowputed for this cross-section.

Warning: The velccity head has changed by more than 0.5 £t (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 previocus cross
section., This may indicate the need for additional ¢ross sections.

FLOW DISTRIBUTICON OUTPUT pProfile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv, Hydr D. Velccity
(£t : (ft) {cfs) (sq ft) {ft) (£t) (ft/s)
9936.93 9984 .40 49.49 23.84 14 .57 2.47 1.68 2.08
LB 9984 .40 10004.00 577.30C 107.786 20.20 28.87 5.50 5.36
10004.00 10023.60 802.32 129.75 19.62 40.12 5.62 6.18
10022 ,60 RB 10043.20 558.78 106.81 20.75 27.%24 5.45 5.23
10043.20 10222 .61 12.05% 7.13 5.81 0.60 1.43 1.70

Warning: Divided flow computed for this c¢ross-section.

Warning: The velocity head has changed by more than 0.5 ft {0.15 m}. This may indicate the need for
additional cross sections.

‘Warning: The conveyance ratioc {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 £t (0.3 m). between the current and previocus cross
section. This may indicate the need for additional cross zections.

FLOW DISTRIBUTICN OUTPUT Profile #2/3 spillway
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) {Et) {cfs) {eq ft) {ft) (£t} (ft/s)
9936.93 9984 .40 219.87 64.73 22.32 5.590 3.00 3.40
LB 9984 .40 10004.00 1142 .61 151.66 20.20 28.57 7.74 7.53
10004.00 10023.60 1460.35 173.64 19.62 36.51 8.86 8.41
10023.60 RB 10043.20 1110.72 150.70 20.75 27.77 7.689 7.37
100432.20 10222.61 66.456 23.55 10.73 1.66 2.55 2.82

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 £t {(0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 oxr greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 'm). between the current and previous c¢ross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION OQUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloeity
(£t (ft) {cfs) fsq ft) (£t) (£} (ft/s)
9936.93 2984 .40 392.71 84,31 25.60 6.55 3.41 4.66
LB 9584 .40 10004.00 1714.09 168.35 20.20 28.57 8.59 10.138
10004.00C 10023 .60 2145.11 190.34 19.62 35.75 9.71 11.27
10023.60 RB 10043.20 1667.99 167.40 . 20.75 27.8¢0 8.54 9.96
10043.20 10222.61 79.61 36.63 61.28 1.33 0.61 2.17
10222.61 10402.03 0.48 0.75 7.91 0.01 0.08 C.64

Warning: Divided flow computed for this c¢ross-section.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additional c¢ross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m}. between the current and previous cross
gsection. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash RS: 19.214
INPUT

Description: Lower Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data num= 148
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9724 .7 1350 9730.1 1348.3 8731 1348 9731.1 1348 9731.8 1347.6
9734 1346.5 9734.9 1346 9736.9 1345.2 9739.6 1344 9742.8 1343
9745.2 1342 9745.% 1341.7 9750.6 1340 9753.9 1338.8 9754.4 1338.5
9754.4 1338.3 9754.5 1338.2 §755.4 1338 9758.3 1338 9768.1 1338
981C.6 1338 9822.3 1338 39829.1 1338 9832.1 1338 9839.8 1338
2844 .4 1338 9846.9 1338 9862.2 1338 2865 1338 9868 1338
9877.3 1337.8 9878 1337.8 9893.1 1337.4 9893.9 1337.4 9906.3 1337
$908.9 1337.1 9910.8 1337.2 9%13.1 1337.2 99%15.3 1337.2 9%17.9 1337.1
$920.2 1337.1 9925.4 1337 9830.9 1336.8 9957.2 1336 9962.8 1334.1
9963 1334 9963.4 1333.92 9970.8 1332 9975 1331.1 9983.2 1330
98%1.5 1328.8 9994 1328.5 10000 1328.4 10000.% 1328.5 10004 1328.9
10010.2 1329.% 10011.9 1330 10016.4 1331.4 190018.2 1332 1¢018.4 1332
10029.1 1334 10031.3 1334.8 10034.8 1336 10042.7 1337.8 10043.8 1338
10045.7 1338 10045.9 1338 16045.1 1338 10071.4 1338 104082.3 1338
10085.4 1336.8 100%7.4 1336.7 10101.1 1336.4 10105.8 1336.7 10108.5 1336.8
10117.6 1336.9 10121.4 1336.9 10123 1336.9 10128.8 1336.9 10137.6 1337.1
1013%.8 1337.2 10141.5 1337.2 10147.7 1337.2 10152.9 1337.1 10156.7 1337.1
10164 .7 1337 10170.8 1337.1 10176.1 1337.2 10178.2 1337.3 10179.4 1337.3
10183.3 1337.3 10188.2 1337.5% 10192 1337.5 10153.3 1337.6 10185 1337.6
101%5.92 21337.6 101%6.2 1337.6 10l9%6.5 1337.6 10200.3 1337.4 10200.9 1337.4
10201.4 1237.4 10204.3 1337.4 10207.5 1337.4 10207.% 1337.4 10208.2 1337.4
10209.6 1337.6 10210.1 1337.5 10210.5 1337.6 10211.s6 1337.5 10212.7 1337.6
10214.6 1337.5 10238.1 1337.1 10246.% 1336.9 10250 1336.8 10251.2 1336.8
10282.9 1337 10254.3 1337 10255.4 1337 10273.1 1336.3 10274.3 1336.3
10282 1336 10282.4 1336 10283.1 1336 10295.8 1337.5 10298.9 1337.9
102%9.¢6 1338 10303 1338 10335.5 1338 10242.2 1337.5 10346.4 1337.1
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10351.6 1336.7 10363.6 1336 10374.9 1336 10379.1 1336 10383.1 1336
10386.8 1336 10464.2 1334 10684.2 1332 10815.¢6 1326 11093.6 1338
11103.8 1336 11141.8 1334 11151.1 1332 11155.4 1330 11226.3 1330
11242.7 1332 11267.9 1340 11326.8 1350
Manning's n Values nums 3
Sta n Val Sta n Val Sta n Val
9724.7 065 9857.2 .055 10043.8 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9557.2 10043.8 229.1 212 205.6 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev
10334.7 11326.8 1345
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1335.28 Element Left OB Channel Right OB
vel Head (f£t) 1.43 Wt. n-val. 0.055
W.S. Elev (ft) 1333.85 Reach Len. {ft) 229.10 212.00 209.60
Crit W.8. (ft) 1333.70 Flow Area (sg ft) 208.43
E.G. Slope (ft/ft) 0.027091 Area {sqg ft) 208.43 1877.88
Q Total (cfs) 2000.00 Flow {cfs) 200G.00
Top Width (ft) 686.83 Top Width (ft) 64 .66 €22 .17
Vel Total (£t/s) 9.80 Avg. Vel. (ft/s) 9.60
Max Chl Dpth {ft) 7.85 Hydr. Depth (ft) 3.22
Conv. Total (cfs) 12151.2 Conv. (cfs) 12151.2
Length Wtd. (ft) 21l2.00 Wetted Pexr. (ft) 65.76
Min Ch El1 (ft) 1328.40 Shear (lh/sq ft) 5.36
Alpha 1.00 Stream Power (lb/ft s) 51.44
Fretn Loss (ft) 3.81 Cum Volume (acre-ft) 2.16 29.38 54.44
C & B Loss (ft) 0.12 Cum SA (acres) 5.14 9.52 40.94

Warning: Divided flow computed for this cross-section.

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 £t (0.3 m}. between the current and previous cross
sectien. This way indicate the need for additional cross sections.

CROSS SECTION CQUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1338.08 Element Left OB Channel Right OB
Vel Head (ft) 1.43 WE. n-Val. 0.065 0.055 0.065
W.5. Elev (ft) 1336.65 Reach Len. (ft) 229.10 212.00 209.60
Crit W.S. (£t} 1335.62 Flow hrea {sg ft) £.5%4 413.40 g.42
E.G. Slope (ft/ft) 0.014766 Area (sq £t) £.94 413.40 3992.77
Q Total (ecfs) 4{00.00 Flow (cfs) 9.10 3979.60 11.28%
Top width (ft) 997.04 Top width (£ft) 21.36 80.45 895.23
Vel Tctal (ft/s) 9.33  Avg. Vel. (ft/s) 1.31 9.63 1.34
Max Chl Dpth (ft) 10.65 Hydr. Depth (£ft) 0.32 5.14 0.30
Conv. Total {cfs) 32917.1 Conv. (cfs) 74.9 32749.3 92.9
Length Wed. (ft) 21z2.02 Wetted Per. (ft) 21.37 82.33 28.57
Min ch E1 (ft} 1328.40 Shear (lb/sq ft) 0.30 4.63 0.27
Alpha - 1.06 Stream Power {lb/ft s) 0.39 44.55 0.36
Fretn Loss (Et) 3.94 Cum Volume (acre-ft) 8.38 44.64 112.43
¢ & B Loss (fr) 0.09 Cum SA {acres) 14,22 11.50 51.63

Warning: Divided flow computed for this c¢ross-section.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This wmay indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

" CROSS SECTION QUTPUT Profile #Full Spiliway
E.G. Blev {ft) 1339.41 Element Left OB Channel Right OB
‘vel Head (ft) 1.01 Wt. n-val. 0.065 0.055 0.065
W.5. Elev (ft} 1338.40 Reach Len. ({(ft) 229.10 212.00 209.60
Crit W.S. (ft} 1338.40 Flow Area (sq ft) 163.28 560.58 321.70
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E.G. Slope (ft/ft} 0.008103 Area (sq ft) 163.28 560.58 5886.32
Q Total (cfa) 6000.00 Flow {(cfs) 308.02 4942.,10 749.88
Top Width (£t) 1508.46  Top Width (ft) 202.80 BG.60 1215.06
Vel Total (ft/s) 5.74  Avg. Vel. (ft/s) 1.89 8.82 2,23
Max Chl Dpth (ft} 12.40 Hydr. Depth (ft) 0.81 6.47 1.11
Conv. Total {(cfs} 62886.8 Conv. (cfs) 3228.4 51798.8 7859.6
Length wtd. (ft) 212.31 Wetted Per. (ft) 203.00 88.63 291.16
Min Ch El1 (ft) 1328.40 Shear (lb/sg £t} 0.46 3.58 0.63
Alpha 1.97 Stream Power (1lb/ft s) 0.86 31.69 1.46
Fretn Less (ft) Cum Velume [(acre-ft) 17.33 57.89 163.45
C & E Loss (ft) Cum SA (acres} 22,37 12.06 106.02

Warning: The energy equation could not be balanced within the gpecified 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 £t (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t} (ft) {ufs) (sg ft} (£t) (ft) (Et/s)
LB 9957.20 9986.07 394.40 54.92 22.89 18.72 2.45 7.18
9986.07 10014.93 1524.81 136.26 29.19 76.24 4.72 11.1¢9
10014.93 RB 10043.80 80.79 17.26 13.68 4.04 1.29 4.68

Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This wmay indicate the need for additional ¢ross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross

. section., This may indicate the need for additional cross sections.
FLOW DISTRIBUTION OQUTPUT Profile #2/3 Spillway
Left sSta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{ft) (ft) (cfs) {sq ft) (£t} {£t) (ft/sa)
9879.70 $957.20 %.10 6.94 21.37 0.23 0.32 1.31
LB 9957.20 9986.07 1047.05 129.03 29.65 26.18 4.47 8.12
9986.07 10014.93 2520.42 217.20 29,19 63.01 7.52 11.80
10014.93 RB 10043.80 412.13 67.17 23 .48 10.30 2.96 6.14
10043 .30 10227.09 .02 0.10 4.18 0.00 0.02 0.24
10227.02 10410.37 11.27 2.31 24.39 c.28 Q.34 1.36

Warning: Divided flow computed for this crosg-section.

Warning: The velocity head has changed by more than 0.5 £t (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 secticns.

FLOW DISTRIBUTION CQUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t} (££) {cfs) (sq ft) {ft) {fr) (ft/s})
9724.70 9802.20 18.33 18.94 47,94 0.31 0.40 0.387
2802.20 9879.70 32.47 32.35 77.50Q 0.54 0.42 1.00
9873%.70 9957.20 257,22 111.93 77.53 4 .29 1.45 2.30
LB 9957.20 3986.07 1440¢.67 179.51 29.65 24.01 6.22 2.03
9986.07 10014.93 2833 .48 267.69 29.19 47.22 .27 10.58
10014.93 RB 10043.80 667.95 i13.38 29.78 11.13 3.93 5.8%
10043.80 10227.09 432.70 192.52 183.3% 7.21 1.05 2.25
10227.09 10410.37 317.18 129.18 107.77 5.29 1.20 2.46
Warning: The energy eguation could not ke 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 £t (0.15 m). This may indicate the need for
additional cross sections.
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Warning: The energy loss was greater than 1.0 Ft
section.

CRCSS SECTION
REACH: Lower Wash

RIVER: Dreamy Draw
R3: 19.174

INPUT

Description: Lower Wash Reach

Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Delineation of Spiilway Flows for Dreamy Draw Dam
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(¢.3 m). between the current and previcus cross

This may indicate the need for additional cross secticns.

Station Elevation Data num= 151
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
9395.2 1360 9472.4 1340 9478.7 1339.3 9484.4 1338 9488.2 1338
9492.1 1337.4 9495.3 1338 9528.3 1338 9530.3 1338 9533.3 1338
9537.% 1338 9561.2 1338 9606.9 1338 9611 1338 9613.1 1338
9620.9 1338 9621.4 1338 9627.8 1338 9643 .4 1338 9674.3 1337.4
9693 1337 9701.4 1336.8 9735.8 1336 5742.5 1334.8 9744.2 1334.7
9752.6 1334.6 9763.6 1334.5 9767.6 1334.3 9768.4 1334.3 9769.3 1334.3
9770.3 1334.2 978B2.2 1334.3 9787.9 1334.2 97%2.4 1334.2 9794.7 1334.3
97%5.4 1334.3 9824.7 1334.4 9836.1 1334 9842.6 1334 9856.5 1334
2873 .8 1334 9881.6 1334 9887.4 1334 9897.7 1333.5 9916.8 1333.3
9918.2 1333.4 9920.9 1333.4 9922.9 1333.5% 9924.,4 1333.5 9925.5 13331.5
9927 1333.5 9929.5 1333.4 9930 1333.4 9%30.2 1333.,5 98%30.7  1333.%
$931 1333.5 9931.5 1333.5 9932.3 1333.5 9933,2 1333.5 9934.5 1333.5
9935.8 1333.5 9538.5 1333.3 9944.7 1333 9948 1333 ¢$961.8 1332
9965.5 1331.3 95966.5 1331 92971 1330 9%9717.2 1328 9977.3 1328
9983.9 1326 9988.7 1324.7 9%89.5 1324 938%6.5 1322.7 99%8.6 1322.4
99%9.5 1322.3 99895.8 1322.3 10000.2 1322.3 10000.4 1322.3 10000.6 1322.3
10002.3 1322.4 109Q08.9 1324 10011.6 1325.3 10013.5 1326 10017.1 1327.7
10017.9%9 1328 10021.1 132%.4 10022.5 1330 10025 1331.3 10026.4 1332
10045.9 1332.8 10068.5 1334 10079.3 1334.4 10082.5 1334.9% 10083.8 1335.1
10084.3 1335.2 10085 1335.2. 10087 1335.2 1008%.8 1335,2 10115.G 1335
10118.9 1335 10121.9 133% 10134.5 1334.7 10139.1 1334.7 10143.2 1334.6
10145.7 1334.6 10148.4 1334.7 10150.8 1334.7 10155 1334.7 10158.1 1334.7
10162.3 1334.7 10175.1 1334.5 10204.4 1334.1 10211.9 1334 10213 1334
10217.8 1333.7 1¢221.7 1334 10226.7 1334.3 10231.5 1334.5 10234.2 1334.6
10236.4 1334.7 10239.1 1334.7 10242.5 1334.7 10250.7 1334.7 10254.4 1334.7
10262.6 1334.6 10266.9 1334.5 10270.1 1334.4 10280.7 1334 10282.4 1333.9
10294 1333.5 10294.6 1334 10298.6 1335 10303.2 1336 10308.1 1337.3
10311.4 13328 10329.8 1338 10338.5 1338 10245.9 1336.2 10346.56 1336
10347.7 1335.9 10359.2 1334 10446.5 1334 10658.5 1332 10784.8 1324
10877.5 1326 11013.1 1328 1114¢.9 1332 11174.2 1330 11266.7 1330
11303 1340
Manning's n Values num= 3
Sta n val Sta n val sta n val
$395.2 .065 9561.8 .055 10026.4 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
5961.8 10026.4 363 359 361 .1 .3
Ineffective Flow num= 1
Sta L S5ta R Elev
10341.3 11303 1345
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1331.35 Element Left OB Channel Right OB
Vel Head (ft) 1.03 WL, n-val. 0.055
W.S. Elev (ft) 1330.32 Reach Len., {(ft) 363.00 359.00 361.00
Crit W.s. (ft) 1328.94 Flow Area (sq ft) 245,44
E.G. Slope {(ft/ft} 0.012775 Area (sg f£t) 245 .44 133,47
Q Total {(cfs) 2000.00 Flow {cfs) 2000.00
Top Width (ft) 554 .48 Tep Width (ft) 53,53 500.95
Vel Total (ft/s) 8.15 Avg. Vel. (ft/s) 8.15%
Max Chl Dpth (ft) §.02 Hydr. Depth (ft) 4.58
Conv., Total (cfs) 17694.7 Conv. (cfs) 17694.7
Length Wed. (ft) 359.54 Wetted Per. (ft) 56.31
Min Ch E1 {ft) 1322.30  sShear (lb/sq ft) 3.48
Alpha 1.00 Stream Power (lb/ft s) 28.33
Frotn Loss (£C) 8.03 Cum Volume (acre-ft) 2.16 28.27 46.62
C & B Loss (ft) 0.04 Cum SA {acres) 5.14 .23 38.23
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Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratlo (upstream couveyance 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 £t (0.3 m). between the current and previocus cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #2/3 Spillway

E.G. Elev {ft) 1334.05 Element Left OB Channel  Right OB
Vel Head (ft) 2.33 Wt. n-val. 0.055
W.S. Elev (ft) 1331.72 Reach Len. (ft) 363.00 359.00 361.00
Crit W.s5., {Et) 1331.46 Flow Area {sq ft) 326.73
E.G. Slope (ft/ft) 0.024253  Area (sq ft) 326.73 2143.07
0 Total (cfs) 4000.00 Flow {(cfs) 4000.00
Top Width (ft) 658.91 ' Top Width (ft} 62.55 596.35
Vel Total (£t/s) 12.24 Avg. Vel. (ft/s) 12.24
Max Chl Dpth (ft} 9.42 Hydr. Depth (ft) 5.22
Conv. Total (ofs) 25684.8 Conv. {cfs) 25684.8
Length Wtd. (ft) 359.62 Wetted Pexr. (ft) 65.83
Min Ch E1 (ft) 1322.30 Shear (lb/sq ft) 7.52
Alpha 1..00 Stream Power (lb/ft s) 92.01
Frctn Loss (£t) 9.29 Cum Volume {acre-ft} 8.35 42 .34 97.66
C & E Loas (ft) 0.40 Cum SA (acres) 14.16 11.15 88.04

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than ©.5 fr (0.15 m). This may indicate the need for
additicnal c¢ross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

. CROSS SECTION OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1336.24 Element Left OB Channel Right OB
vel Head (ft) 3.06 Wt. n-Val. ¢.0865 0.085 0.065
W.S. Elev (ft) 1333.17 Reach Len. (ft) 363.00 359.00 361.00
Crit w.s. (ft) 1333.85 Flow Area (sq ft) 10.18 420.47 16.43
E.G. Slope {ft/ft} 0.024036 Area (sg ft) 10.18 420.47 3128.30
Q Total {¢fs) 6000.00 Flow (cfs) 22.62 5935.14 42.24
Top Width (ft) 855,87 Top Width {ft) 20.48 64.60 770.80
Vel Total (ft/s) 13.42 Avg, Vel. {ft/s)} 2.22 14.12 2.57
Max Chl Dpth (ft) 10.87 Hydr. Depth (ft} 0.50 6.51 0.62
Conv. Total (cfs) 38701.2 Conv. (cfs) 145.¢9 38282.8 272.5
Length wtd. (ft) 359.66 Wetted Per. (ft) 20.52 §7.96 26.58
Min Ch El (ft) 1322.30 Shear (lb/sq fr) 0.74 9.28 0,83
Alpha 1.09 Stream Power {lb/ft s} 1.68 131.04 2.38
Frctn Loss (ft) 2.96 Cum Volume {acre-ft) 16.87 55.51 141.76
C & E Loss (ft) 0.21 Cum SA (acres) 21.78 11.69 101.24

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections. ,

Warning: The conveyance ratio (upstream conveyance divided by downstream convevance) 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 £t (0.3 m}. between the current and previous cross
section. This way indicate the need for additicnal cross sections.

FLOW DISTRIBUTION CUTPUT profile #1/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(££) (£t} {cfs} (sq £ft) {£t) (ft} (Et/s)
LB 9961.80 5983.33 121.63 28.11 14.38 6.08 2.04 4.33
9983.33 10004 .87 1403 .60 145.14 22.22 70.18 5.74 .67
‘l : 10004 .87 RB 10026.40 474 .77 72.19 18.71 23.74 3.96 6.58

Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less
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than 0.7 or greater than 1.4.
Warning: The energy loss was greater than 1.0 ft
This may indicate the need for additional cross sections.

section.

FLOW DISTRIBUTION CUTPUT

Profile #2/3 Spillway

(0.2 m).

Delineation of Spiliway Flows for Dreamy Draw Dam
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This may indicate the need for additicnal cross sections.
between the current and previous cress

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity

(£t) (£r) (cfs) (ag ft) (ft} (ft) (fr./s)

LB 9961.80 $983.33 158.88 51.70 20.83 8.97 2.58 6.94

9983.33 10004 .87 263L.45 175.35 22.22 65.79 8.14 15.01

10004 .87 RB 10026.40 1009.68 99.68 22.78 25.24 4.75 10.13
Warning: Divided flow computed for this cross-section.

Warning:

additicnal cross sections.

Warning:
section.

FLOW DISTRIBUTION OUTPUT

Profile #Full Spillway

The velocity head has changed by more than 0.5 ft (0.15 m}.

This may indicate the need for

The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross
This may indicate the need for additional cross sections.

Left Sta Right Sta Flow Area W.B. % Conv. Hydr D. velocity
(ft) (ft) {cfs) (sq ft) (ft) (Et) {Et/s}
9772 .93 9961 .80 22.62 10.18 20.52 0.38 0.50 2,22
LB 9961.80 9983.33 T772.22 B2 .84 22.34 12.87 3.85 9.32
9983.33 10004.87 3557.25 206.69 22.22 59.29 9.60 17.21
10004 .87 RB 10026.40 1605.67 130.94 23.41 26.76 6.08 12.2¢6
10026.40 10208.77 42,24 16.43 26.58 0,70 0.62 2.57
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

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.
The energy loss was greater than 1.0 ft (0.2 m}). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning:

Warning:

CROSS SECTION
REACH: Lower Wash

RIVER: Dreamy Draw
RS: 19.106

INPUT

Description: Lower Wash Reach

Approach Section for Culvert Under Apartment
Complex

Cross Section Data Digitized from Topo Map Supplied by
the FCD using BCSS-RMS

Station Elevation Data num= 234

Sta BElev Sta RElev Sta Elev Sta Elev Sta Elev
S044.7 1340 9050.5 1338.6 9052.8 1338 9057.2 1336.6 9059.2 1336

9061 1335.5 S067.6 1334 9069.7 1333.5 2076 1332 9077.5 1331.5
5081.5 1330.2 9081.8 1330 9081.9 1330 9082.5 1329.%9 9089.8 1328
9098.1 1328 9209%.2 1328 9124 1327.6 9130.8 1327.6 9133.9 1327.6
9145.7 1327.6 9147.4 1327.6 9150.5 1327.6 9159.2 1328 9206.3 1329.4
9213.3 "132%.4 9228.7 1330 9232.32 1330.1 9235.4 1330.2 9250.9 1330.7
9254 .4 1330.7 9257.6 1330.8 9260.5 1330.8 9263.4 1230.9% 9274.1 1331

9327 1330.% 9328.2 1330.5 9331.3 1330.4 9352.9 1330.1 9$3%3.4 1330.1
$357.3 1330 9372.2 1328.7 9380.7 1329.6 9385.4 1329.6 5$392.3 132%.6
$5398.8 132%.7 5403.8 1329.7 9413.° 133¢ 9414.9 1330 9415 1330
9420.5 1330,2 9428.3 1330.3 9433.2 1330.3 9435.8 13230.3 9443.6 1330.1
9448.1 1330 9449.7 1325.8 9461.3 1328 9477 1327.8 9478 1327.8
9498.7 1327.5 9503.1 1327.4 9507.3 1327.4 9509.2 1327.4 9513 1327.4
9521.3 1327.5 §9529%.6 1327.6 9558.8 1328 9567.% 1328.7 9577 1328.2
9579.6 1329.4 5587.¢6 133¢ 95%3 1330.1 9602.8 1330.4 9607.3 1330.7

9608 1330.7 5609.6 1330.7 9618.5 1330.6 9624.6 1330.5 9634 1330.2
9641.8 1330 9%646.8 1329.7 9648.3 1329.8 9648.6 1329.8 $649.5 1325.8
9650.6 1329.8 9656 1329.8 9672,3 1229.5 9685.7 1329.4 9695.4 1329.3
9716.8 1328.9 5721.4 1328.% 9725.6 1328.8 9729.8 1328.8 9735.5 1328.8
9738.5 1328.7 9741.6 1328.7 9743.6 1328.7 9748.5 1328.7 6§757.2 1328.8
5760.6 1328.8 9763 1328.8 9769.8 1328.8 9775.2 1328.8 95781.8 1328.8
5784 .9 1328.7 S791.2 1328.7 9802.7 1328.6 S812.2 1328.5% 9814 1328.4
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9816.4 1328.4 9822.8 1328 9825.1 1327.9 9830.5 1327.8 98B46.5 1327.6
9850.1 1327.9 9853.1 1328 9854.9 1328 9858.5 1328.1 9865.1 1328.1
9872.3 1328.1 9883.4 1328.1 9B896.2 1328 9910.6 1327.9 5%91G¢.7 1327.9
9913.3 1327.9 9917 1327.7 9917.2 1327.7 9919.8 1327.8 992Q.8 1327.8
9543 .3 1327 89957 1326.6 9973.6 1326 9974.7 1325.6 9977.2 1324.7
9979.1 1324 9982.7 1322.8 9984.7 1322 9986.7 1321.4 9987.7 1321
9990.5 1320 9996.2 1318.8 99%8.3 1318.4 9995 1318.2 9999%.4 1318.1
9898 .6 1318.1 99%9%.7 1318.1 10Q00.2 1318.1 1C6000.5 1318.1 10600.8 1318.2
10001.% 1318.3 10006 1318.8 10006.6 1318.8 10008.1 1318.9 10015.6 1320
10017 1320.4 10023.3 1322 10027.1 1323.2 10029.3 1324 10032.8 1325.7
10033.4 1326 10039.1 1327.8 10032.8 1328 10040.8 1328.2 10041.8 1328.5
10042.3 1328.5 10043.4 1328.7 10052.5 1329.1 10063.8 1329.8 10066.9 1330
10069.8 1330C.1 10074 1330.3 10078.7 1330.4 10081.% 1330.4 10085.2 1330.4
10088,3 1330.4 10093.9 1330.4 10098.8 1330.3 10105.4 1330 10105.5 1330
10106 1330 10106.3 1330 10155.8 1328.7 10157.1 1328.7 10158.5 1328.8
10159.2 1328.8 10159.8 1328.8 10160.3 1328.8 10162.1 12328.7 10163.5 1328.6
10172.8 1328.6 1Q0174.1 1328.6 10175.7 1328.6 10176.9 1328.6 10180.1 1328.6
10180.8 1328.6 10181.5 1328.6 10182.2 1328.6 10183.1 1328.6 10188.4 1328.8
10192.6 1328.9 10155.3 1328.9 10196.7 1329 10201.6 1329.1 10212.7 1329.4
10215.3 1329.4 10218 1329.5 10219 1329.5 10220.4 1329.5 10223.2 1329.5
10223.9 1325%.5 10224.8 1329.5 10225 1329.5 10231.7 1329.5 10234.5 1329.4
10235.2 1329.4 10235.2 1329.3 10236.7 1329.3 10238.1 1329.3 10238.4 1329.1
10242.7 1328.3 10245.5 1328 10400.5 1328 10480.7 1328 10713.1 1324
10996.1 1322 11121.6 1322 11147.8 1320 11158.4 1318 11170.5 1318
11179 1320 11189.2 1322 131200.9 1324 11245.7 1336
Manning's n Values num= 3
Sta n vVal Sta n Val Sta n Val
9044 .7 065 89973 .6 .05 10043 .4 L 065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9973.6 10043.4 332.9 335 335.5 .3 .5
Ineffective Flow num= 1
Sta L sta R Elev
10708.5710599.44 1331.61
Left Levee Station= 9622.8% Elevation= 1333.75
CROSS SECTION OUTPUT Profile #1/3 8pillway
E.G. Elev (ft) 1323.28 Element Left OB Channel Right OB
Vel Head (ft) 1.41 Wt. n-val. 0.050 ¢.065
W.S. Elev (ft) 1321.87 Reach Len. (ft) 332.90 335.00 335.50
Crit W.8. (ft) 1321.87 Flow Area (sq ft) 83.85 133.59
E.G. Slope {(ft/ft} 0.048611 Area (sq ft) 83.83 133.59
Q Total {cfs} 2000.00 Flow (cfs} 922.01 1077.99
Top Width (£t) 102.94 Top Width (ft) 37.867 65.27
Vel Total (ft/s) 9.20 Avg. Vel. (ft/s) 11.900 8.07
Max Chl Dpth (ft) 3.87 Hydr. Depth (ft) 2.23 2.08
Conv. Total (cfs) 9071.1 Conv. (cfs} 4181 .8 4889.3
Length Wtd. (£ft) 335.25 Wetted Per. (£t} 38.56 65.94
Min Ch El1 (ft) 1318.10 Shear {lb/sq ft) 6.60 6.15
Alpha 1.07  Stream Power (lb/ft s) 72.56 49.61
Fretn Loss (ft) 5.06 Cum Volume (acre-ft) 2.16 26.92 40.37
C & E Loss {(ft) 0.49 Cum SA {acres) 5.14 8.86 3%.89
Warning: The energy equation could not be balanced within the specified number of iterations. The

program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream convevance) is less
than 0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previocus cross
. section. This wmay 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,
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water surface was used.
CROSS SECTION CUTPRUT Profile #2/3 Spillway
E.G. Elev (ft) 1324.36 Element Left OB Channel Right OB
Vel Head {ft) 1.0C Wt. n-val. 0.050 0.065
W.5. Elev (ft) 1323.36 Reach Len., (ft) 332.80 335.00 335.50
Crit w.8. (ft) 1323.36 Flow Area {(sq ft) 146.50 405.39
E.G. Slope (ft/ft) 0.027572 Area (sq ft) 146.5C 540.60
Q Total (cfs) 4000.00 Flow (cfs) 1523.10 2476 .90
Top Width {ft) 439,86 Top Width (£t) 46.51 383.35
vel Total (ft/s) 7.25 Avg. Vel. (ft/s) 10.40 6.11
Max Chl Dpth (ft} 5.36  Hydr. Depth (ft) 3.15 2.05
Conv. Total (cfas) 24089.2 Conv. {cfs) 9172.6 14916 .6
Length wtd. (£ft) Wetted Per. (ft) 47.90 198.51
Min Ch El (ft) 1318.10 Shear {lb/sq ft) 5.26 3.52
Alpha 1.22 Stream Power (lb/ft s) 54.73 21.48
Frctn Loss (ft} Cum Volume (acre-ft) 8.36 40.89 86 .54
C & E Loss (ft) Cum SA ({(acres) 14.186 10,70 83,94
Warning: The energy equaticn could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The 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.
CRCSS SECTION OUTPUT

E.G. Elev (ft)

vel Head (ft)
W.5. Elev (ft)
Crit W.S. (ft)
E.G. Slope {ft/ft)
Q Total {cfs)

Top Width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)

Conv. Total (cEs)
Length Wtd. (ft}
Min Ch El1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)
Warning:
Warning:
additional cros
Warning:
section.
Note:
valid,

water surface w

FLOW DISTRIBUTION QUTPUT

Left Sta Right Sta
(ft) (ft)

LB 9973.60 995%6.87
9996 .87 10020.13
10020.13 RB 10043.
10043 .40 11073.94
11073.54 11245.70

Warning: The energy equation could not be balanced within the specified number of iterations.

Profile #Full Spillway

1325.29
1.48
1323.80
1324.00
0.036022
6000.00
507.80
9.07
5.80
31613.1

1318.10
1.16
10.48
0.47

s sections.

The energy lcss was greater than 1.0 ft
Thig may indicate the need for additional cross sections.
Multiple critical depthg were found at this location.

as used.

Element

Wt. n-val.

Reach Len. {Et)
Flow Area (sg ft}
Area {sq ft}

Flow {cfs)

Top Width (ft}
Avg. Vel. (ft/s)
Hydr. Depth {(ft)
Conv. (cfg)
Wetted Per. (£t}

Shear (lb/sqg ft}
Stream Power {1lb/ft =)
Cum Veclume (acre-ft} .
Cum SA {acres)

Divided flow computed for this cross-section.
The velocity head has changed by more than 0.5 ft

Profile #1/3 Spillway

Flow

({cfs)

188.44
730.92

40 2.66

1077.9%

Area W.P.
(sq ft) (fr)
21.06 12.1¢9
61.88 23.62
0.90 2.75
133.59 65.54

(0.15 m) .

Left OB

332.90

1l6.83
21.70

% Conv.
9.42
36.55
0.13

53.80

This may indicate the need for additional cross sections.

Channel
0.050

335

167.
167.
2102,
49,

12

3

.00

70
70
53
07

.54
.42

11077.9
50.

7.

3.
53.
11.

Hydr

D.

(ft)

1.
2,
Q.

b

78
66
34

.05

61
45
43
08
22

Right
0.

335.
493,

729

3887.

458

7.

2
2053
201
5

43
125
96

OB
0es
50
69
.64
47
.73
89
.46
5.2
.15
.52
.57
.78
.14

This may indicate the need for
(0.3 m}). between the current and previous cross

The critical depth with the lowest,

velocity

(ft/s
8.8
11.8
2.8

8.0

}
5
1
5

7

The

program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
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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 secticns.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This
indicates
that there is not a valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
water surface was used.

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(fr) (£t) {cfs) (gg ft) (EE) (ft} (ft/s)
LB 9973.60 9996 .87 351.21 41.51 16.56 8.78 2.62 B.46
9996 .87 10020.13 1130.37 96.49 23.62 28.26 4.15 11.72
10020.13 RB 10043.40C 41.52 8.49 7.72 1.04 1.1i5 4.89
10043.40 10902.19

10802.19% 11073.94 454 .27 101.25 74.50 11.36 1.36 4.49
11073.94 11245.70 2022.63 304.14 124.01 50.57 2.47 6.65

Warning: The energy equation could not be balanced within the specified numbexr of iterations., The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-secticm.
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 £t (0.3 m). between the current and previocus cross
section. This may indicate the need for additional c¢ross sections.

FLCW DISTRIBUTION OUTPUT Profile #Full Spillway

Left Sta Right $ta Flow Area W.P. % Conv. Hydr D. Velocity
(£t) (£t) {efs) {sq ft} (ft) (£t} {ft/s)
LB 9973.60 9996,87 497.77 48.84 17.97 8.30 2.84 10.19
9996 .87 10020.13 1528.24 106.81 23.62 25.47 4.59 14.31
10020.13 RB 10043.40 76 .51 12.05 2.01 1.28 1.40 6.35
10043 .40 10902.19

10%02.19 11073.94 843 .45 134.31 74.50 14.06 1.80 6.28
11673.94 11245.70 3054.02 359.38 126,65 50.90 2,86 8.50

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

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

valid,
water surface was used.

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash RS: 19.043
INPUT

Descriptien: Lower Wash Reach

Upstream Face for Culvert Under Apartment
Complex

Crogs Section Data Digitized from Topo Map Supplied by
the FCD using BOSS-RMS

~Station Elevaticn Data num= 315
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
BE78.3 1330 B685.05 1328.2 8685.75 1328 8688.15 1327.5 8694.15 1324
8700.25 1324.6 B8701.45 1324 8706.75 1323.8 8735.165 1322 8766.15 1320.3

8770.95 1320 8771.05 1320 8773.85 1320 8782.95 1320 8784.65 1320
8785.25 1320 8786.35 1320 8788.6 132¢ 8818.55 1318.9 BB21.55 1318.8
8823.45 1318.8 B825.15 1318.8 8832.05 1318B.7 8837.85 1318.7 8868.55 1318.8
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. 8888.05 1318. 7
8919.95 1318. B942.85 1319.1 8945.85 1319.1 8950.45 1319.1
5
4

& 7
7 1
8953.15 1319.1 8956.05 131%.1 89%962.35 1319 92001.25 1318.6 $003.55 1318,
4 4
4 2

6 8900.65 1318.
7
1
$011.75 1318.4 9013.35 1318.4 9013.%5 1318.4 9014.85 1318.4 9016.65 1318,
4
1

8923.45 1318.

8904.75 1318.6 8909.85 1318,7 8914.55 1318.

9018.15 1318.4 9019.75 1318.4 9034.25 1318.3 9045.65 1318.2 9046.45 1318.1

9053.95 1318.,1 9055.55 1318.1 9078.45 1318.1 9100.05 1318.,1 %5121.25 1313
9125.35 1318 9129.3% 1318 92131.85 1318 2132.95 1318 9133.15 1317.8
9139.35 1316 9140.25 1315.7 9144.25 1314 9149.55 1312.6 9150.05 1312
9154 .55 1311.2 9155.45 1311.1 9155.25 1311 9157.35 13211.1 9158.85 1311.2
9163.85 1311.6 9166.45 1311.8 9167.45 1312 9168,35 1312.3 9176.45 1314
9183.35 1315.6 9184.565 1316 9197.25 1316.3 9223.95 1317 9228.85 1317.1
9233.8% 1317.2 9237.55 1317.3 9239.25 1317.3 9240.45 1317.3 9243,05 1317.2
9248.15 1317.3 92495.45 1317.3 9251.25 1317.2 9252.35 1317.2 9254.55 1317.2
9255.35 1317.3 9259.25 1317.3 9260.9%5 1317.3 9293.75 1317.3 9296.55 1317.3
9300.55 1317.3 9305.35 1317.4 9314.65 1317.6 9335.75 1318 9342.35 1318.6
9345.65 1318.7 9348.45 1318.8 9351.95 1319 9355.05 1319.3 9400.25 1320.7
9405.65 1320.8 9418.15 1321.1 9426.85 1321.2 9431.75 1321.3 9432.25 1321.3
$443.35 1321.5 9447.25 1321.6 9459.65 1321.7 9464.55 1321.8 9465.45 132%1.8
9466.65 1321.8 9468.05 1321.8 9468.85 1321.8 9469.35 1321.8 9470.55 1321.8
9471.15 1321.8 9473.05 1321.8 9473.85 1321.8 9475.65 1321.7 9476.05 1321.7
5478.15 1321.8 9478.65 1321.8 9479.05 1321.7 9479.35 1321.7 9479.55 1321.7
9480.25 1321.6 9481.05 1321.6 9481.95 1221.6 9499.25 1321.7 9499.45 1321.7
5520.05 1322 9524.95 1321.9 9537.05 1321.8 9540.25 1321.9 9542.35 1322
9543 .25 1322 9555.55 1322.3 9$558.85 1322.3 9562.15 1322.3 9572.85 1322.4
9597.75 1322.4 9606.15 1322.5 9605.55 1322.5 9613.05 1322.5 9616.65 1322.4
9620.45 1322.4 9624.25 1322.3 9633,95 1322.1 9634.05 1322.1 9635.85 1322.1
9635.95 1322.1 9638.55 1322.1 9635.05 1322.1 9633,25 1322.1 9639.35 1322.1
9639.65 1322.1 9639.7% 1322.1 9639.85 1322.1 9640.05 1322.1 9640.65 1322.1
9640.85 1322.1 9648.65 1322.1 9655.95 1322.3 9658.25 1322.3 9658.85 1322.5
9659.25 1322.6 9660.85 1322.6 9664.75 1322.7 9668.05 1322.8 9670.55 1322.8
9673.85 1322.8 9676.95 1322.8 96795.45 1322,.8 9683.55 1322.8 9691.25 1322.7
9701.45 1322.6 9745.45 1322.1 §750.85 1322 9768.65 1321.3 9777.25 1321
9778.75 1321 9783.1% 1321.1 S794.05 1321.2 9B04.15 1321.3 9806.55 1321.3
9807.15 1321.3 9860.95 1321.5 $862.25 1321.5 9866.65 1321.6 9872.35 1321.7
9873.05 1321.7 9B73.85 1321.7 5$875.65 1321.7 9878.35 1321.8 9884.25 1321.8
9900.595 1321.8 9903.45 1321.8 9903.65 1321.8 9903.85 1321.8 9504.05 1321.8
9904.15 1321.8 9904.45 1321.8 $905.15 1321.8 9206.15 1321.8 9906.85 1321.8
9908.25 1321.8 9908.65 1321.8 5919.25 1321.6 9919%.65 1321.5 9920,45 1321.5
9921.15 1321.5 $925.15 1321.4 9$937.25 1321.3 9940.75 1321.3 9941.75 1321.3
9945.05 1321.4 9947.95 1321.5 9953.65 1321.6 9965.5 1320.8 9968.65 1320.8
9971.35 1320.7 $972.85 1320.6 93975.6 1320 9576.35 1319.8 9976.85 1319.5
9981.25 1318 5983.85 1316.3 9984.45 1316 9984.65 1315.8 99887.55 1314
9988.65 1313.7 9993.2 1307 9997.4 1307 10006.8 130710007.75 1312.4
10011.75 131410013.35 1314.610015.75 1315.210018.55 131610022.25 1317.2
10024.55 131810032.55 1319.4 10035.5 132010037.25 1320.310043.75 1322

10047.8 1323.210050.35 1323.410052.45 1323.410056.25 1323.410060.05 1323.3
10063.35 1323.110065.15 1323.110066.85 1323,110071.35% 1323.210075.35 1323.3

10095.15 132410085.55 132410101.35 1324.210105.65 132410111.85 1324
10129.25 132410133.05 132410135.05 1324.110140.45 1324.210144.85 1324.2
10156.05 1324.210159.45 1324.210162.25 1324.110185.35 132410178.55 1324
10182.45 132410194.55 1323.910199.85 1223.910204.15 1323.910206.55 1323.9
10202.05 13232.710210.05 1323.610220.35 132410227.95 1325.610230.55 1326
10231.35 1326.110233.85 1326.210235.05 1326.210237.25 1326.210239,35 1326.2
10241.15 1326.110242.65 132610245.15 1225.410252.35 132410275.55 1323
10297.95 - 132210437 .45 132210538.45 132210563.95 132010702.35 1320
10922.85 132011010.15 132011018.55 131811056.95 131811067.45 1320
11124.85 132011155.15 131811170.05 131611180.,05 131411193 .25 1312
11229.08 131211256.15 131411264 .15 131611316.15 1318 11350.6 1320
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
8678.3 .065 9%65.5 .05 10047.8 . 065
Bank Sta: Left Right Lengths: Left Channel Right Cceff Contr. Expan.
. 9965.5 10047.8 1100.1 1091 1070.8 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elav
. 9800 9958 1319 10042 10047.8 1318
Left Levee Station= 9684 .88 Elevation= 1326.07
CRCSS SECTION OUTPUT Profile #1/3 Spillway
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. E.G. Elev (ft} 1316.08 Element Left OB Channel Right OB
Vel Head (ft) 0.44 Wt. n-val. 0.050 0.065
W.S5., Elev (ft} 1315.65 Reach Len. (ft} 1100.1¢0 1091.00 1070.80
Crit W.S. (ft} 1314 .46 Flow Area (sq ft) 165.53 249.28
E.G. Slope (£t/ft) C.007256 Area (sq ft) 165.53 249,28
Q Total (cfa) 2000.00 Flow (cfs) 1053.10 946 .20
Top Width (ft) 123.31 Top Width (ft) 32.41 $0.91
vel Total (ft/s) 4.82 Avg. Vel. (ft/s) 6.36 3.80
Max Chl Dpth (ft) 8.65 Hydr. Depth (ft) 5.11 2.74
Conv. Total {(cfis) 23478.8 Conv. {cfs) 12362.8 11116.0
Length Wtd. (£t) 1091.00 Wetted Per. (f£t) 41,55 91.50
Min Ch E1 (ft) 1307.00° Shear (lb/sq ft) 1.80 1.23
Alpha 1.21 Stream Power (lb/ft s) 11.48 4.69
Fretn Loss (f£t) Cum Velume (acre-ft) 2.1 25.96 38.90
C & E Loss (ft) Cum SA (acres) 5.14 8.59 35.2%
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1318.22 Element Left OB Channel Right ©B
Vel Head (ft) 0.58 Wt. n-val. 0.050 0.065
W.8. Elev (ft) 1317.64 Reach Len. (ft) 1100.10 1081.00 1070.80
Crit W.5. (ft) 1315.84 Flow Area (sg ft) 239.73 481 .65
B.G. Slope (ft/ft) ¢.008350 Area (sq ft) 239.73 481.65
Q Total (cfs) 4000.00 Flow (cfs) 1808.44 2191.56
Top Width (ft) 190.73 Top Width (£ft) i1.72 149.01
vel Toctal (ft/s) 5.54 Avg. Vel. (ft/s) 7.54 4.55
Max Chl Dpth (ft) 10.64 Hydr. Depth (ft) 5.75 3.23
Conv. Total {cfs) 43774 .7 Conv. (cfs) 19791.0 23983.7
Length Wtd, (ft) 1091.0¢C Wetted Per. (ft) 51.78 149.82
Min Ch E1 (ft) 1307.00C Shear (lb/sq ft) 2.41 1.68
Alpha 1.21 Stream Power (lb/ft s) 18,21 7.63
Fretn Loss (£t} Cum Volume {acre-£ft) 8.36 39.41 82.61
C & E Loss (ft} Cum SA (acres) 14.16 10.36 81.85
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1319.56 Element Left OB Channel Right OB
Vel Head (ft) 0.60 Wt. n-val. 0.050 0.065
W.8. Blev (ft) 1318.95 Reach Len. (ft) 1100.10 1081.00 1070.80
Crit W.s. (ft) 1317.00 Flow Area (sq ft) 300.06 745.76
E.G. Slope (ft/ft) 0.008619 Area (sq ft) 300.06 745 .76
Q Total (cfs) 6000.00 Flow (cfs) 2368.99 3631.01
Top Width (ft) 290.66 Top Width (ft) 51.53 239.13
Vel Total (ft/s) 5.74  Avg. Vel. (ft/s) 7.8% 4.87
Max Chl Dpth (ft} 11.95 Hydr. Depth (ft) 5.82 3.12
Conv. Total {cfs) 64628.6 Conv. (cfs) 25517.4 39111.2
Length Wtd. (ft) 1021.00 Wetted Per. (ft) 61.99 240.24
Min Ch El (ft) 1307.00 Shear (lb/sqg ft) 2.60 1.67
Alpha 1.18 stream Power (lb/ft =) 20.56 8.13
Frotn Loss (ft) Cum Velume {acre-ft) 16.83 51.28 120.09
C & E Less (ft) Cum SA (acres) 21.7¢ 10.84 93.45
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (££) {cfs} (ag ft) (L) (ft) (ft/s)
LB 93965.50 9982.53 105.82 25.99 11.88 5.30 3.24 4.07
. £992.93 10020.37 947.18 139.54 29.67 47.36 5.72 5.79
10020.37 11164.49
11164.49 11350.60 946,90 249.28 91.50 47.34 2.74 3.80
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Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTICN OUTPUT profile #2/3 Spillway
Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cfs) {sq Lt} (ft) (£t} (ft/s)
LB 9$65.50 9592.93 230.20 45.13 15.58 5.75 4.05 5.10
5982.93 16020.37 1575.55 152.51 32.87 39.39 7.03 8.17
10020.37 RB 10047.80 2.70 1.69 3.32 0,07 0.54 1.60
10047.80 10978.37
10978.37 11164.49 3.54 2.98 6.72 0.09 0.45 1.1¢9
11164 .45 11350.60 2188.01 478.67 143.10 54,70 3.38 4.57
Note: Hydraulic jump has occurred between this cross section and the previous upstream sectiomn.
FLOW DISTRIBUTION OUTPUT profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t) (ft) {cfa) (sq ft) {ft) (ft) {ft/s)
LB 9965.50 995%2.93 325.31 61.66 15.13 5.42 4.26 5.28
9992.,83 10020.37 2021.08 228,83 32.87 33.68 8.34 8.83
10020.37 RB 10047.80 22.60 9.57 $.93 0.38 0.99 2.36
10047.80° 10978.37
10978.37 11164.49 115.40 62.36 71.40 1.82 0.88 1.85
11164 .49 11350.460 3515.62 683.40 168.83 58.59 4,07 5.14
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CULVERT RIVER: Dreamy Draw
REACH: Lower Wash R3: 18.9445
INPUT

Description: Culvert Under Appartment Complex

Distance from Upstream XS = 72
Deck/Roadway Width = 1000
Welr Coefficient = 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

nums= 2
Ssta Ei Cord Lo Cord Sta Hi Cord Lo Cord
9975.6 1320 1000 10035.5 1320 1000

Upstream Bridge Cross Secticn Data

Station Elevation Data num= 315

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
8678.3 1330 8685.05 1328.2 B8685.75 1328 8688.15 1327.5 B6%5.15 1326
8§700.25 1324.6 B701.45 1324 B706.75 1323.8 8735.15 1322 8766,15 1320.3
8770.95 1320 8771.05 1320 8773 .85 1320 8782.85 1320 8784.65 1320
8785.25 1320 8786.35 1320 8788.6 1320 8818.55 1318.9 8821.55 1318.8
8823.45% 1318.8 8825.15 1318.8 8832.05 1318.7 8837.85 1318.7 8868.55 1318.6
8888.05 1318.6 8900.65 1318.6 B8904.75 1318.6 8909.85 1318.7 8914.55 1318.7
8919.%85 -1318.7 8923.45 1318.7 8942.85 131%.1 8945.85 1319.1 8950.45 1319.1
8953,15 131%.1 8956.05 131%.1 8962.35 1313 5001.25 1318.6 5003.95 1318.5
9011.75 1318.4 9013.35 1318.4 9013.95 1318.4 5014.65 1318.4 9016.65 1318.4
9018.15% 1318.4 9019.75 1318.4 9034.25 1318.3 9045.65 1318.2 9046.45 1318.1
9053.9% 1318.1 $055.55 1318.1 9078.45 1318.1 9100.05 1318.1 9121.2% 1318
9125.35 1318 9129.35 1318 9131.85 1318 9132.95 1318 91332.15 1317.8
9139.35 1316 9140.25 1315.7 9144.25 1314 9149.55 1312.6 9150.05 1312
9154 .55 1311.2 9155.45 1311.1 9156.25 1311 9157.3% 1311.1 9158.85 1311.Z2
9163.85 1311.6 9166.45 1311.8 9167.45 1312 9168.35 1312.3 9176.45 1314
9183,.35 1315.6 9184 .¢€5 1316 9%197.25 1316.3 5223.85 1317 s$228.85 1317.1
9233.8% 1317.2 9237.55 1317.3 9239.25 1317.3 9240.45 1317.3 9243.05 1317.2
$248.15 1317.3 9249.45 1317.3 9%251.25 1317.2 9252.35 1317.2 9254.55 1317.2
§255.95 1317.3 9259.25 1317.3 92680.95 1317.3 9293.75 1317.32 9296.855 1317.3
9300,.55 1317.3 $305.35 1317.4 9314.65% 1317.6 9335.75 1318 9342.35 1318.¢6
9345.65 1318.7 5348.45 1318.8 9351.98 1319 9355.05 1319.3 94G0.25 1320.7
9405.65 1320.8 9418.15 1321.1 9426.85 1321.2 9431.7% 1321.3 9432.25 12321.2
9443.35 1321.5 9447.25 1321.6 9459.65 1321.7 9464.55 1321.8 9465.45 1321.8
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. 9466.65 1321.8 9468.05 1321.8 9468.85 1321.8 9469.35 1321.8 9470.55 1321.8
$471.15 1321.8 9473.05 1321.8 9473.85 1321.8 9475.65 1321.7 9476.05 1321.7
9478.15 1321.8 9478.65 1321.8 9479.05 1321.7 9479.35 1321.7 9479.55 1321.7
9480.25 1321.6 9481.05 1321.6 9481.95 1321.6 949%.25 1321.7 94%9.45 1321.7
9520.05 1322 9524.95 1321.% 9537.05 1321.8 9540.25 1321.9 9542.35 1322
9543 .25 1322 9555.55 1322.3 9558.85 1322.3 9562.15 1322.3 9572.85 1322.4
8597.75 1322.4 9606.15 1322.5 9609.55 1322.5 9613.05 1322.5 9616.65 1322.4
9620.45 1322.4 9624.25 1322.3 9633.95 1322.1 9634.05 1322.1 9635.85 1322.1
963%,95 1322.1 9638.55 1322.1 9639.05 1322.1 9639.25 1322.1 9639.35 1322.1
9639.65 1322.1 9639.75 1322.1 9639.85 1322.1 9640,05 1322.1 9640.65 1322.1
9640.85 1322.1 9648.65 1322.1 9655.95 1322.3 9658.25 1322.3 9658.85 1322.5
9659.25 1322.,6 9660.85 1322.6 9664.75 1322.7 9668.05 1322.8 9670.55 1322.8
9673.85 1322.8 9676.95 13122.8 9679.45 1322.8 9683.95 1322.8 9691.25 1322.,7
9701,45 1322.6 9745.45 1322.1 9750.55 1322 9768.55 1321.3 9777.25 1321
9778.75 1321 9783.15 1321.1 9794.05 1321.2 9804.15 1321.3 $806.55 1321.3
9807.15 1321.3 9860.95 1321.5 9862.25 1321.5 9866.65 1321.6 5$872.35 1321.7
9873.05 1321.7 9873.85 1321.7 9875.65 1321.7 9878.35 1321.8 9884.25 1321.8
9900.985 1321.8 9903.45 1321.8 9903.65 1321.8 9903.85 1321.8 $904.05 1321.8
9904.15 1321.8 9904.45 1321.8 9905.15 1321.8 9906.15 1321.8 $906.85 1221.8
$908.2% 1321.8 9908.65 1321.8 9919.25 1321.6 9919.65 1321.5 $920.45 1321.5
9921.,15 1321.5 9925.15 1321.4 9937.25 1321.3 9940.75 1321.3 5$941.7% 1321.3
9945.05 1321.4 9947.95 1321.5 9953.65 1321.6 9965.5 1320.8 9968.65 1320.8
9971.35 1320.7 9972.85 1320.6 9%75.6 1320 9976.35 1319.8 $976.85 1319.5
93981.25 1318 9983.85 1316.3 9984 .45 1316 99B4.65 1315.8 5987.55 1314
9988.65 1313.7 9993.2 1307 9997.4 1307 10006.8 130710007.75 1312.4
10011.75 131410013.35 1314.610015.75 1315.210018.55 131610022.25 1317.2
10024.55 131810032.55 1319.4 10035.5 132010037.25 1320.310043.75 1322

10047.8 1323.210050.35 1323.410052.45 2323.410056.25 1323.410060,05 1323.3
10063.35 1323.110065.15 1323.110066.85 1323.110071.35 1323.210075.35 1323.3

10085.15 132410085.55 1322410101.35 1324.210105.65 132410111.95 1324
10129%.25 132410133.05 132410135.05 1324.110140.45 1324.210144.85 1324.2
101%6.05 1324.210159.45 1324.210162.25 1324.110165.35 132410178.55 1324
10182.45 132410194.55 1323.910199.85 1323.910204.15  1323.510206.55 1323.5
10209.05 1323.710210.05 1323.610220.35 132410227.9%5 1325.610230.55 1326
10231.35 1326.110233.%5 1326.210235.05 1326.210237.25% 1326.210239.35 1326.2
10241.15 1326.110242.65 132610245,15 1325.410252.35 132410275.55 1323

10287.95 132210437 .45 132210538.65 132210563.95 132010702.35 1320
10922.85 132011010.15 132011018.55 1318110%6.95 131811067.45 1320

11124.95 132011155.15 131811170.05 131611180.05 131411193.25 1312
11229.05 131211256.15 131411264.15 131611316.15 1318 11350.6 1320
Manning's n Values num= 3
Sta n Val Sta n Val Sta n vVal
8678.3 065 9965.5 .05 10047.8 .065
Bank Sta: Left Right Coeff Contr. Expan.
9965.5 10047.8 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev
9800 9958 1318 10042 10047.8 1315
Left Levee Station= 9684.89 Elevation= 1326.07

Downstream Deck/Readway Ccordinates
num= 2
Sta Hi Coxrd Lo Cord Sta Hi Cord Lo Cord
9650 1307.5 1000 10275 1307.5 i000

Downstream Bridge Cross Section Data

Station Elevation Data num= 55
5ta Elev Sta Elev Sta Elev Sta Elevy Sta Elev
9640.8 1310 9655.3 1308 9675.1 1306 9695.9% 1304 35714.4 1302
9729.5 1300 9747.3 1300 9756 1302 9797.7 1304 9807.4 1302
9819.7 1302 5840.7 1304 9563.7 1302 9964.3 1301.7 9968.7 1300
9%71.5 1298.4 9972.2 1298 9972.7 1297.7 G975.2 1296 9976 .9 1295.1
9678.8 1294 99%79.6 1293.7 9981.8 1293 9983.6 1292 9%%2.6 1281
10007 .4 1291 10010.5 1292.2 10011.5 1283 10014.¢6 1294 10014.8 12%4
1¢017.7 1295.5 10018.1 1295.7 10018.7 1286 10019.5 1286.4 10022.1 1288
. 10026.9 1299%.8B 10027.5 1300 10138.3 1306 10273.8 1308 10572.4 1306
10678 1308 10737.8 1308 10805 1308 10842.4 13Cc8 10858.8 1306
10873.2 1304 10884.4 1304 10898.4 1306 10570.9 1306 10994.3 1304
11009.% 1302 11028.4 1298 11030.5 1298 11047.3 1300 11133.1 1306
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Manning's n Values nums= 3
Sta n Val Sta n Val Sta n Val
29640.8 .065 9963.7 .04 10026.3 .065
Bank Sta: Left Right Coeff Contr. Expan.
9963.7 10026.89 .3 .5
Ineffective Flow num= 2
gta L Sta R Elev Sta L Sta R Elev
9640.8 5984.9 1207 10013.9 10300 1367
Left Levee Station= 9841.71 Elevation= 1308.46
Upstream Embankment side slope horiz. to 1.0 vertical
Downstream Embankment side slope = horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = 1
Elevation at which weir flow begins = 1320
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Culverts = 1
Culvert Name Shape Rige Span
Apartments Semi-Circle 6
FHWA Chart #
FHWA Scale #
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef
T2 1002 .015 .9 1
Upstream  Elevation = 1307
Centerline Station = 1000C
Downstream Elevation = 1291
Centerline Station = 9999.4
CULVERT OUTPUT Profile #1/2 Spillway
Culvert ID : Apartments
Culv Q (cfs) 606.78 Culv Vel In {ft/s} 10.73
# Barrels 1 Culv Vel Out (ft/s) 1¢.73
Q Barrel {cfg) 606.78 Culv Inv E1l Up (ft) 1307.00
E.G. US. [ft) 1316.08 Culv Inv El Dn (ft) 1291.00
W.5. US. [ft) 1315.65 Culv Frctn Ls (ft) 15.41
Delta EG {ft) 16.71 Culv Ext Lss (ft)
Delta WS {(ft} 18.68 Culv Ent Less (ft) 1.61
E.G. IC (ft) 1316.08 Q Weir {cfs} 1393.22
E.G. OC (ft) 1306.80 Welr sta Lft (ft) 11169.37
Culvert Control Inlet Weir Sta Rgt (ft} 11266.52
Culv WS In (ft) 1313.00 Welir Submerg 0.00
Culv WS Out {ft) 1297.59 Welr Max Depth (ft) 4.089
Culv Nml Depth (£t} 2.82 Weir Avg Depth (ft) 2.99
Culv Crt Pepth (£t} 4.21 Wr Flw Area (sg ft) 290.83
Culv Ful Lngh (ft) 947.26 Min Top R& (ft) 1320.00
Note: During supercritical analysis, the culvert direct step method went to normal depth. The
program then assumed normal depth at the outlet.
Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

CULVERT QUTPUT Profile #2/3 Spillway

Culvexrt ID : Apartments

Culv ¢ {(cfs) 744.27 Culv Vel In (ft/s) 13.16
¥ Barrels 1 Culv vel OQut (ft/s) 13.16
Q Barrel {(cfs) 144 .27 Culv Inv E1 Up (ft) 1307.00
E.G. US. (ft) 1318.22 Culv Inv E1l Dn (ft) 1291.00
Ww.s. us., {ft) 1317.64 Culv Frctn Ls (ft) 12.01
Delta EG {ft) 14.43 Culv Ext Lss (ft)

Delta WS (ft) 17.33 Culv Ent Lss (ft) 2.42
E.G. IC (ft) 1318.31 @ Welr {cfs) 3255.73
E.G. OC (ft) 1318.22 Weir Sta Lft (ft) 11017.47
Culvert Control Outlet Weir Sta Rgt (£t) 11320.60
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Culv WS In (ft) 1213.00 Weir Submerg 0.00
Culv WS Cut (£tr) 1297.00 Wair Max Depth (ft) 6,26
Culv Nml Depth {ft) 3.32 Weir Avg Depth (ft} 2.81
Culv Crt Depth ({(ft) 4,74 Wr Flw Area {sq ft) 590.07
Culv Ful Lngh (ft) 506.39 Min Top R4 (ft) 1320.00
Note: During supercritical analysis, the culvert direct step method went to normal depth. The
program then assumed normal 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.

CULVERT OUTPUT Profile #Full Spillway
Culvert ID : Apartments

Culv Q (cfs) 833.00 Culv Vel In (ft/s) 14.73

# Barrels 1 Culv Vel Out (ft/s) 14.73

¢ Barrel {cfs) 833.00 Culv Inv El Up (ft) 1307.00

E.G. US. (ft) 1319.56 Culv Inv E1 Dn ({(ft) 12%1.00

W.5. Us. (ft) 1318.95 Culv Fretn Ls (Et) 9.88

Delta EG (ft) 13.08 Culv Ext Lss (ft) 0.17

Delta WS (ft) 15.67 Culv Ent Lss (ft) 3.03

E.G. IC {(ft} 1319.60 Q Weir (cfs) §172.32

E.G. OC (ft} 1319.56 Weir Sta Lft (ft} 11012.00

Culvert Control Qutlet Weir Sta Rgt (ft) 11343.00

Culv W8 In (ft) 1313.00 Weir Submerg 0.00

Culv WS Out (ft) 1297.00 Weir Max Depth ({ft) 7.56

Culv Nml Depth {£t) 3.66 wWeir Avg Depth (ft) 3.40

Culv Crt Depth (£t) 5.02 Wr Flw Area (sqg ft) 898.73

Culv Ful Lngh (ft) 100z.00 Min Top Rd {ft) 1320.00
Note: During supercritical analysis, the culvert direct step method went to normal depth. The

program then assumed ncormal 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: Dreamy Draw
REACH: Lower Wash RS: 18.836
INPUT

Description: Lower Wash Reach

Downstream Face of Culvert Under Apartment
Complex

Cross Section Data Digitized from Topo Map Supplied by
the FCD uging BOSS-RMS

Station Elevation Data nums= 55
8ta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9640.8 1310 9655.3 1308 9675.1 1306 5695.9 1304 9714 .4 1302
9729.5 1300 9747.3 1300 9756 1302 9797.7 1304 9807.4 1302
$819.7 1302 9%840.7 1304 9963.7 1302 99%964.3 1301.7 9968.7 1300
5971.5 1298.4 9572.2 1288 9972.7 1287.7 9975.3 1286 98%876.% 1285.1
5978.8 1294 9979.6 1283.,7 9981.8 1293 9983.6 1292 9992.6 1291
10007.4 1291 10010.5 1282.2 10011.5 1293 10014.6 1294 10014.8 1294
10017.7 1285.5 10018.1 1295.7 10018.7 1296 10019.5 1296.4 10022.1 1298
1L0026.5% 1299.8 10027.5 1300 1Q13%.3 1306 10273.8 1308 10572.4 1306
10678 1308 10737.8 1308 10805 1308 10842.4 1308 10858.8 1306
10873.2 1304 10884 .4 1304 10898.4 1306 10970.9 1306 109%4.3 1304
110609.8% 1302 11028.4 1298 11030.6 1298 11047.2 1300 11133.1 1306
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
9640.8 .065 9963.7 .04 10026.9 . 065
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. EXpan.
9963.7 10026.9 534.8 534 537 .3 .5
Ineffective Flow num= 2
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sta L Sta R Elev Sta L S5ta R Elev
9640.8 95984.9 1307 10013.9 10300 1307
Left Levee Station= 9841.71 Elevation= 1308.46
CROSS SECTION OUTPRPUT Profile #1/3 Spiliway

E.G. Elev (ft) 1299.38 Element Left OB Channel Right 0B
vel Head {ft) 2.41 Wt, n-val. 0,040

W.s. Elev (ft} 1296.396 Reach Len. (ft) 534.80 534.00 537.00
Crit W.s. (ft) 1296.70 Flow Area {sg ft) 160 .40

E.G. Slope {ft/Et) ¢.011877 Area (sg ft} 204.19

Q Total (cfs) 2000.00 Flow (cfs) 2000.00C

Top Width (ft) 46.58 Top Width (ft) 46.58

Vel Total (ft/s) 12.47 Avg. Vel. (ft/s} 12.47

Max Chl Dpth (ft} 5.96 Hydr. Depth (ft} 5.53

Conv. Total {(ofa) 18352.0 Conv. [cfs) 18352.0

Length wtd. (ft) 534.21 Wetted Per. (£t} 29.67

Min Ch El (ft) 1291.00 shear (1lb/sg ft) 4.01

Alpha 1.00 Stream Power (1lb/ft s) 49.97

Frotn Loss {ft) 8.87 Cum Volume {acre-ft) 2.16 21.33 35.83
¢ & E Loss (ft) 0.56 Cum SA (acres) 5.14 7.60 34.17

Warning: The velocity head has changed by more than 0.5 £t {(0.15 w).
additional cross sections.

Warning: The conveyance ratic {(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.

This may indicate the need for

CROSS SECTION OUTPUT Profile #2/3 Spillway

E.G. Elev (ft) 1303.79 Element Left 0B Channel Right OB
vel Head (ft) 3.48 Wb, n-val. 0,040 0.065
W.S. Elev (ft) 1300.32 Reach Len. (ft) 534,80 534.00 537.00
Crit W.S. (ft) 1300.32 Flow Area {(sqg £t) 257.69 40.19
E.G. Slope (ft/ft} 0.009308 Area (sq ft) 381.39 41.38
Q Total {cfs) 4000.00 Flow (cfs) 3901.86 98.14
Top Width (ft) 99.64 Top Width (ft) 59.02 40.62
vel Total {ft/s) 13.43 Avg. Vel. (ft/s) 15.14 2.44
Max Chl Dpth (£t) 9.32 HBydr. Depth (ft) 8.89 1.18
Conv. Total (cfs) 41459.3 Conv. (cfg) 40442.2 1017.2
Length wed. (£t) 534.26 Wetted Per., (ft) 29.67 34.51
Min Ch El (ft) 1291.00 Shear (lb/sq ft) 5.05 0.68
Alpha 1.24  sStream Power (1ib/ft s) 76 .41 1.65
Fretn Loss (ft) 7.52 Cum Volume {acre-ft) 8.36 31.63 76.18
C & E Less (ft) 0.85 Cum SA (acres) 14.16 9.10 79.52

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

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 £t (0.15 m).
additional cross sections.

This may indicate the need for

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 additiomal cross sections.
Warning: The energy loss was greater than 1.0 f£ (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 egual 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 QUTPUT Profile #Full Spillway

E.G. Elev (ft) 1306.48 Element Left OB Channel Right OB
Vel Head (ft) 3.20 Wt. n-vVal. 0.040 0.065
W.S. Elev (ft) 1303.28 Reach Len. (ft) 534 .80 534.00 537.00
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Crit w.s. (ft) 1303.28 Flow Area ({(sg £ft) 343 .64 227.11
E.G. Slope {ft/ft) 0.006465  Area (sg ft) 50.40 565.32 329.38
Q Total {cfs) 6000.00 Flow (cfsg) 5253.87 746.13
Top Width (£t) 297.95 Top Width {(ft) 78.74 63.20 156.02
Vel Total (ft/s) 10.51 Avg. Vel. (ft/s) 15.29 3.29
Max Chl Dpth (ft) 12.28 Hydr. Depth {ft) 11.85 2.41
Conv. Total (cfs) 74623.0 Conv. {(cfs) 6£5343.2 9279.8
Length Wwtd. (ft) 534.43 Wetted Per. (ft) 29.67 95.04
Min Ch E1 (ft) 1291.00 Shear (lb/sqg ft) 4.67 0.96
Alpha 1.86 Stream Power (lb/ft s) 71.48 3.17
Frctn Loss (£t) 5.28 Cum Volume (acre-ft) 16.19 490 .45 106.88
C & E Loss (ft) 0.70 Cum SA (acres) 20.70 9.40 88.60

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional ecross sections.
Warning: The convevance ratioc (upstream conveyance divided by downstream convevance) is less
than 0.7 or greater than 1.4. This may indicate the need for additicnal crogs sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus 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 wvalid 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.

FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) {cfs) {sq ft) (ft) (f£) (£t/s)
5984.77 10005.83 1575.34 121.50 20.98 78.77 5.80 12.97
10005.83 RB 10026.50 424.66 38.90 8.69 21.23 4.82 10.92
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This wmay indicate the need for

additional cross sections.
Warning: The conveyance ratic (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 additicnal cross sections.

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Plow Area W.P. % Conv. Hydr D. Velocity
{ft) (ft) (cfs} (sqg ft) (£t) {ft) (ft/s)
9984 .77 10005.83 2992 .44 191.73 20.98 74.81 9.16 15.61
10005.83 RB 10026.90 905,42 65,96 8.69 22.74 8,18 13.79
10026 .90 10975.07

10975.07 11133.10 98.14 40.189 34.51 2.45 1.18 2.44

Warning: The energy eguation could not be balanced within the specified number of iteratiens. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The 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 c¢ross secticns.

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 egual to

¢ritical 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,
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. energy was used.

FLOW DISTRIBUTION OUTPUT Profile #Full sSpillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t} (cEg) {sq ft) (Et) (£t} (ft/s)
9984 .77 10005.83 3983.45 253.78 20.98 66.39 12.12 15.70
10005.83 RB 10026.90 1270.42 89.87 B.69 21.17 11.14 14 .14
10026.90 10975.07

10975.07 11133.10 746.13 227.11 95.04 12.44 2.41 3.29

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: Divided flow computed for this cross-section.

Warning: The velocity head has changed by wmore 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 c¢ritical 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: Dreamy Draw

REACH: Lower Wash RS: 18.735

INPUT

Dagcription: Lower Wash Reach

Exit Section for Culvert Under Apartment
Complex

Approach Section 1léth Street Box Culvert
Cross Section
Data Digitized from Topo Map Supplied by the FCD using BOSS-RMS

Station Elevation Data nums= 138

Sta Elev sta Elev gta Elev gta Elev Sta Elev
9532.7 1330 9552.5 1320 9560.5 1315.4 9566.8 1310.% 9567.7 1310
9571.8 1309.3 9575.5 1308 9588.3 1306.4 9589.9 1306 ©597.4 1304.1
9597.8 1304 9602.4 1303.8 9612.7 1303.4 9631 1302 9646.7 1300.5
9652.6 1300 9660.8 1299.2 8S666.6 1298.7 9669.2 1298.5 5H672.4 1298.3
9677.3 1298.3 9675.5 1298.2 9680 12%98.2 9680.3 1298.2 9680.7 1298.2
9683 1298.2 9683.7 1298.2 9685.5 1298.2 96%3.4 1298.3 9894.6 1298.3
9697.2 129%8.3 9730.4 1298.8 9737.8 1288.7 9742.9 1298.8 5$748.6 12%8.8
9755.2 1298.8 9760.4 1298.8 9763.2 1298.8 9776.1 1298.6 9777.6 1298.6
9781.6 12%8.6 9783.1 12%8.5 9787.1 1298.6 9801.8 1298.6 $80%.1 1298.6
$813.3 12%8.6 9817.9 1288.6 9825 1298.5 $829 1298.4 5833.4 1298.3
9841.8 1298 9883.5 1297 9891.3 1296.8B 98%3.9 1296.7 9935.5 1296
9938.3 1295.3 9945.2 1294 9948.4 1293.3 9949.4 1293 S§950.7 1292.3
9951.6 1291.5 9953.8 1290 9955.6 1289.6 9959.2 1288.8 9963 1288
9970 -1286.9 9977.3 1286 9978.8 1285.3 9982.5 1284 99B4.4 1283.7
9994 .4 1282.9 9999.3 1282.9 9999.6 1283.1 10000 1283.4 10000.1 1284
10003.2 1284.9 10005.3 1286 10015.5 1287.8 1001e.7 1288 10018.7 1288.7
10022.9 1280 10027.1 1292.3 10028.4 1293 10033.5 12%3.9 10034.2 1294
10044.8 1294.5 10080.5 1296 10085.5 1286.1 10091.4 1286.2 10097.8 1296.3
10104.7 1296.4 10111.3 1296.4 10116.8 1296.5 10128.1 12%6.5 10170.2 1296.4
10180.4 1296.4 101%2.2 1296.3 10216.5 12%6.3 10248.6 1296.1 10251.1 1296.1
10253 12%6.1 10254.2 1296.1 10254.4 1256.1 10254.7 1296.1 10256.2 1296.1
10256.,7 1296.1 10260 1296.1 10263.6 1286.1 10278 1296.2 10288.2 1296.2
102%4.2 1296.2 10298.5 1296.2 10320.1 1296.1 10324.9 1296.1 10336.8 1296.2
10340.4 1296.2 10343.7 1296.2 10354.2 1296.1 10362.4 1296 10363.9 1296
10376.3 1294 10434.9 1294 1904%3.8 1296 10484 .4 1296 10866 .4 1294
10876.1 1292 10880.5 1290 10887.1 1288 1085%7.9 1286 10906.5 1286
10913.1 1288 10918.6 1290 10928.7 12382 10935.9 1294 10%846.5 1296

10969.1 1296 11463.7 1296 11552.4 1296

Manning's n Values num= 3
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Sta n val Sta n val 8ta n Val

9532.7 .065 9935.5 .05 10033.5% .Q65

Bank Sta: Left  Right Lengths: Left Channel — Right Coeff Contr. Expan.

9935.5 10033.5 266.5 263 249.1 .3 .5

Left Levee Station= 9666.29 Elevation= 1308.39

CROS5S SECTION QUTPUT Profile #1/3 Spillway
E.G. Elev (ff) 1289.95 Element Left OB Channel Right OB
Vel Head (ft) 1.30 Wt. n-val. 0.050C 0.0865
W.5. Elev {ft) 1288.55 Reach Len. (ft) 266.50 263.00 249.10
Crit W.s. {ft) 1288.65 Flow Area (sq ft) 179.25 52.91
E.G. Slope (ft/ft} 0.024766 Area (sq £t} 17%.25 52.91
Q Total (cfs) 2000.00 Flow (cfs) 1726.12 273.88
Top Width {ft) 88.63 Top Width (ft) 58.68 29,96
Vel Total (ft/s) 8.61 Avg. Vel. (ft/s) .63 5.18
Max Chl Dpth (ft) 5.75 Hydyr. Depth (£ft) 3.08 1.77
Conv. Total (cfs) 12708.8 Conv. {cfs) 10968.5 1740 .4
Length Wtd. (ft) Wetted Per. (ft) 60.67 30.65
Min Ch El1 {ft) 1282.90 Shear {lb/sg ft) 4.57 2.67
Alpha 1.13 Stream Power {(lb/ft s) 43.99 13.82
Frctn Loss (Et) Cum Volume {acre-ft) 2.16 18.98 35.51
C & E Loss (ft) Cum SA (acres) 5.14 6.95 33.98

Warning: The energy equation could not be balanced within the specified number of iterations. The

program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This way 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 Ccross

section., This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #2/3 sSpillway

E.G. Elev {ft) 1292.97 Element Left OB Channel Right OB
Vel Head (ft) 3.94 Wt. n-Val. 0.050C 0.065
W.8. BElev {ft) 1289.03 Reach Len. (ft) 266.50 263.00 249,10
Crit W.S. {ft) 1290.25 Flow Area (sqg ft) 201.73 64.53
E.G. Slope (ft/ft) 0.068921 Area (sq ft) 201.73 64.53
Q Total (cfs) 4000.00 Flow (cfs) 3394.86 605,14
Top Width {(ft) 33.81 Top Width (ft) 61.5%9 32.22
Vel Total (ft/s) 15.02 Avg. Vel. (ft/s) 16.83 9,38
Max Chl Dpth (ft) 6.13 Hydr. Depth {£ft) 3.28 2.00
Conv. Total (cfs) 15236.4 Conv. {(cfs)} 12531 .4 2305.1
Length Wtd. (£t} 258.97 Wetted Per., (ft) 63.68 33,03
Min Ch El1 (ft) 1282.90 Shear (lb/sqg ft) 13.63 8.40
Alpha 1.12 Stream Power (lb/ft s) 229.39 78.82
Frctn Loss (ft) 10.69 Cum Volume (acre-ft) 8.36 28.08 75 .53
C & B Loss (£ft) 0.14 Cum SA (acres) 14.16 8.36 79.07
Warning: Divided flow computed for this c¢ross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Full Spillway

E.G. Elev (ft)} 1296.32 Element Left 0OR Channel Right OB
vel Head (ft) 6,94 Wt. n-val. 0.050 0.065
W.S5. Elev (ft) 1289.38 Reach Len. (ft) 266,50 263.00 249.10
Crit W.8. (ft) 1291.47 Flow Area (sq ft) 224.09 76.35
E.G. Slope {(Et/ft) 0.112545 Area (sq ft) 224.09 76.35
Q Total (cfs) 6000.00 Flow (cfs) 5020.66 979.34
Top Width (ft) 98.70 Top Width (£ft) 64.33 34 .37
vel Total (ft/s) 19.97 Avg. Vel. (ft/s) 22.40 12,82
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Max Chl Dpth (ft) 6.48 Hydr. Depth (ft) 3.438 2.22
Conv. Total (cfs) 17885.0 Conv. (cfs) 14965.8 2919.2
Length wWtd. (ft) 258.64 Wetted Per. {£r) 66.52 35.30
Min Ch E1 (ft) 1282.90 Shear (lb/sq ft) 23.67 15.20
Alpha 1.12 Stream Power (lb/ft s} 530.33 194 .95
Frctn Loss (ft) 5.04 Cum Volume (acre-£ft) 15.88 35.61 104.38
C & E Loss (ft) 1.12 Cum SA {acres) 20.22 8.62 87.42
Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by were than 0.5 £t {0.15 m).
additional ecross sections.

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.
The energy loss was dgreater than 1.0 £t (0.3 m). between the current and previous cross
section. Thisg may indicate the need for additional cross sections.

Program found supercritical flow starting at this cross section.

This may indicate the need for
Warning:
Warning:
Note:

FLOW DISTRIBUTION OUTPUT pProfile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity
(£t} (£ (cfs) {sq ft) (ft) (££) (Et/s)
LB 9935.50 99e8.17 23.09 6.49 8.41 1.15 0.78 3.56
G968.17 10000.83 1466 .93 136.82 33.88 73.35 4.19 10.71
10000.83 RB 10033.5¢C 236.10 35.84 18.39 11.80 2.02 6.59
10033.50 10684 .46

10684 .46 10901.44 141 .40 27.58 16.78 7.07 1.70 5.05
10901 .44 11118.43 132.48 24,93 13.87 6.62 1.85 5.31

Warning: The energy equation could not be balanced within the specified number of iterations. The

program used critical depth for the water surface and continued on with the calculations.
Pivided flow computed for this cross-section.

The velocity head has changed by more than 0.5 ft
additional cross sections.

The conveyance ratic (upstream conveyance divided by downstream conveyvance) is less
than ¢.7 or greater than 1.4. This may indicate the need for additional c¢ross sections.
The energy loss was greater than 1.0 £t (0.3 m). between the current and previcus cross
section. This may indicate the need for additional cross sections.

Warning:

Warning: {0.15 m}. This may indicate the need for
Warning:

Warning:

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P, % Conv. Hydr D. Velocity
(££) (£t} {cfa} {sq ft) (ft) (ft) (ft/s)
LB 9935.50 $968.17 68.67 9.91 10.16 1.72 0.99 6.93
9968.17 10000.83 2821.61 149.13 33.88 70.54 4 .57 18.92
10000.83 RB 10033.50 504.57 42 .69 19.64 12.61 2,26 11.82
10033.50 10684 .46

10684 .46 10901.44 316.582 34.38 18.Q7 7.81 1.24 9.21
10901 .44 11118.43 288.55 30.15 14 .96 7.21 2.08 9.57

Warning: Divided flow gomputed for this cross-section.

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.
The energy losg was greater than 1.0 £t (0.3 m). between the current and previous cross

section. This way indicate the need for additional cross sections.

Warning:

FLOW DISTRIBUTION CUTBUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cts) (sg ft) (ft) (£t} (Et/s)
LB 8935.50 9968.,17 137.02 13.75 11.80 2.28 1.19 9.97
9968.17 10000.83 4087.02 160.73 33.88 68.12 4.92 25.43
1000C.83 RB 10033.50 756.62 49.61 20.84 13.28 2.47 16.06
10033.50 10684 .46

10684 .46 10501 .44 517.06 40.88 15.30 8.62 2.186 12.65
10901.44 11118.43 462.27 35.47 16.00 7.70 2.29 13.03

Warning: Divided flow computed for this cross-section.
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. Warning: The velocity head has changed by more than €.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratic (upstream conveyance divided by deownstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.
Warning: The energy leoss was greater than 1.0 ft (0.3 m). between the current and previous cross
section., This may indicate the need for additional cross sections.

Note: Program found supercritical flow starting at this cross section.
CROSS SECTION RIVER: Dreamy Draw

REACH: Lower Wash RS: 18.685

INPUT

Degeription: Lower Wash Reach
Upstream Face 16th Street Box Culvert

Croses
Section Data Digitized from Topc Map Supplied by the FCD using
BOSS-RMS
Station Elevation Data num= 125
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
2192.1 1294 9220.3 1293 9319.7 1293 3319.9 1293 9336.4 1294
9336.7 1294 946%.4 1294 9470.8 1294 9532.2 1294 9585.1 1294
9585.2 1264 9656.9 1293 9657.2 1293 9662 1292.9 96B9.6 1292.7
9691 1292.7 9698.2 1252.7 9714.7 1292.6 9721.5 1292.5 9726.% 1292.%
9736.5 1292.6 9757 1293 9759.5 1292.8 9760.1 1292 9764 12%2.1
2764.1 1292.1 9766.5 1292 9774.9 1292.2 97%1.2 1292.4 $818.1 1252.7
9819.4 1292.,8 9821.4 12%2.8 9823.5 1292.8 9824.3 1292.8 9825.2 123%2.8
9826.2 1292,7 9827.3 12%2.7 9B27.9 1282 9838.7 1292.4 5842.1 1252.4
2870.8 129i.3 9883.8 1281.4 92%01.1 1291.5 9904.4 1291.6 S906.% 1291.7
9931.2 1291.1 9964.8 1290 9967 1289 9968.4 1288 9970.5 1287
9972.6 1286 9976.1 1284.6 9978 1284 3980 1283 S§9883.1 1282
9985.2 1280.9% 998%6.6 1279 9987.1 1279 10000 127% 10002.2 1279
10004 1279 10005.3 1279 10008 1279 10010.4 1272310017.01 1285.94
10018.33 1286.6310019.64 1287.9310021.62 1288.510024.92 12%0.01 10026.6 1250.9
10026.7 1290.9 10027.6 12%1.2 10028.5 1291.3 10032.3 1291.5 10057.3 1292
10058.8 1292 10063.5 1292.1 10066 1292.1 10066.4 1292.2 10070.6 12%2.3
10088.9 1292 10101.1 1292 10116.5 1291.5 10149.7 1291.3 10152 1281.3
10153.7 129%1.3 10160.2 1251.4 10163.6 129%t.4 10170.1 1291.3 10176.3 1281.3
10188.4 1291 1918S8.7 1291 10214 1291 10216.8 1291.1 10224.7 125%1.1
19241.6 1291.5 10251.7 1291.6 10256.6 1291.7 10257.9 1291.7 10259.6 1291.7
10260.6 1291.7 10262.8 1291.7 10263.6 1291.7 10274.5 1291.6 10319.5 1292
10321.9 1292 1032%.7 1292.1 10360.8 1282 10566.7 1292 10699.8 1292
10871.3 129¢C 10876 1288 10881.3 1286 108%0.7 1284 10900.2 1282
10905.3 1280 10916.4 1280 10825.1 1282 10930.7 1284 10936.8 1286
10948.3 1288 10869.1 1290 11025.9 1252 11249.7 1292 11278.7 1282
Manning's n Values num= 3
Sta n Val Sta n val Sta n vVal
91%2.1 .065 9964.8 .05 10027.6 L0865
Bank Sta: Left Right Lengthsg: Left Channel Right Coeff Contr, Expan.
9964 .8 10027.6 176 .2 170 170 .3 .5
Ineffective Flow num= 2
Sta L 3ta R Elev Sta L Sta R Elev
9950 5$962.8 1289.5 10035.8 10040 1289.5
Left Levee Station= 9336.25 Elevation= 1298.03
CROSS SECTION QUTPUT Profile #1/3 Spillway
E.G. Elev {(ft) 1285.9% Element Left OB Channel Right OB
vel Head (ft) 0.50 Wt. n-val, 0.050 0.065
W.5. Elev (ft) 1285.49 Reach Len. (ft) 176.20 170.00 170.00
Crit W.s. (ft) 1283.63 Flow Area (sq ft) 207.40 169.05
E.G. Slope (ft/ft) 0.006469 Area {sqg ft) 207.40 169.05
Q Total (cfs) 2000.00 Flow (cfs) 1327.27 672.73
Top Width {ft) 94 .24 Top Width (ft} 42.70 51.54
Vel Total {ft/s) 5.31 Avg. Vel. (ft/s) 6.40 3.98
Max Chl Dpth (ft) 6.459 Hydr. Depth (ft) 4.86 3.28
. Conv. Total {(cfs) 24866.0 Conv. (cfs) 16502 .0 8364.0
Length Wtd. (ft) 170.00 Wetted Per. (£t) 47 .34 53.08
Min Cch E1 (ft) 1279.00 Shear (1lb/sg ft) 1.77 1.29
Alpha 1.15 Stream Power (lb/ft s) 11.32 5.12
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Frotn Loge (ft) Cum Veolume (acre-ft) 2.16 17.81 34.87

C & E Loss (ft) Cum Sh (acres) 5.14 6.65 33.78
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION OUTPUT Profile #2/3 Spillway

E.G. Elev (ft) 1288.79% Element Left CB Channel Right OB

Vel Head (ft) 0.63 Wt. n-val. 0.050 0.065

W.S5. Elev (£ft) 1288.16 Reach Len. (ft} 176.20 170.00 170.00

Crit W.8. (ft) 1285.54 Flow Area (sgq ft) 334 .42 336.24

B.G. Slope (ft/ft) 0.005830 Area {sg ft) 334.42 336.24

Q Total {cfs) 44300.00 Flow {cfs) 2427.39 1572.61

Top Width (ft) 126.67 Top Width (ft) £2.28 74.39

Vel Total (ft/s) 5.96 Avg. Vel. (ft/s) 7.26 4.68

Max Chl Dpth (£t) 9.16 Hydr. Depth {ft) 5.40 4.52

Conv. Total (cfa) 52386.8 Conv. (cfs) 31790.8 20596.1

Length wtd. (ft) 170.00 Wetted Pexr. (ft) 58.45 76.66

Min Ch El (ft) 1279.00 Shear (lb/sq ft) 2.08 1.60

Alpha 1.14 Stream Power (1lb/ft s) 15.11 7.47

Frctn Loss (ft) Cum Velume (acre-ft) 8.358 26.44 74.38

C & B Loss (ft) Cum SA {acres) 14.16 8.02 78.77
Note: Hydraulic jump has occcurred between this cross section and the previous upstream section.
CROSS SECTION OUTPRPUT Profile #Full Spillway

E.G. Elev (ft) 1290.81 Element Left OB Channel Right OB

vel Head (ft) Q.74 Wt. n-val. 0.065 0.050 0.065

W.5. Blev (£ft) 1290.07 Reach Len. (ft) 176.20 170.00 17G.00

Crit W.s. (ft) 1286.,22 Flow Area (sg Et) 0.07 441 .55 501.02

E.G. Slope (ft/ft) 0.005841 Area (sqg ft) 0.07 441,55 501.02

Q Total (cfs) 6000.00 Flow {(cfs} 0.01 26545.65 2454.34

Top Width {(ft) 167.60 Top Width (ft) 2.02 60,23 105.35%

vel Total (ft/s) 65.37 Avg. Vel. (ft/s) 0.18 8.03 4.90

Max Chl Dpth {ft} 11.07 Hydr. Depth (ft} 0.03 7.33 4,76

Conv. Total (cfs) 77841.6 Conv. {cfs) 0.2 45999.8 31841.7

Length Wtd. (ft) 170.00 Wetted Per. (ft} 2.02 67.27 108.08

Min Ch El1 {ft) 1279.00 Shear ({(lb/sqg ft} 0.01L 2.43 1.72

Alpha 1.18 Stream Power (lb/ft s) 0.00 19.55 5.42

Frctn Loss (ft) Cum Volume {acre-ft) 15.88 33.60 1.02.73

C & E Loss (ft) Cum SA (acres) 20.21 8.24 87.02
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

FLOW DISTRIBUTION OUTPUT

Left Sta Right Sta
(ft) (£t)
LB 9%64.80 9985.73
3985.73 10006.67
10006.67% RB 10027.60
10027.60 10742.51
10742.51 10921 .24
10921.24 11099.97
Note: Hydraulic jump has

FLOW DISTRIBUTION QUTPUT

Profile #1/3 Spillway

Flow Area
{cfs) {sqg Et)
99 .44 27.76
1065.95 135.35
221.88 44 .28
573.32 136.57
99.40 32.48

W.P, %
(f£)

13
21
12

38.
14.

occurred between this cross

profile #2/3 spillway

W17
.48
.69

41
68

section

Conv. Hydr D.
(ft)

4.97 2.34

50.30 6.47
11.089 4.47
28.67 3.64
4.97 2.32

and the previous

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D.
(ft) {ft) (cEg) {sq ft) (£r) (£t}
LB 9964.80 9985.73 318.55 67.48 19.48 7.96 3.84
9985.73 10006.67 1685.46 151.35 21.48 42.39 9.14
10006.67 RB 10027.60 413.38 75,59 17.50 10.33 .48
10027.60 10742 .51

10742.51 10921.24 1272.,15 249.01 46,895 31.80 5.46

Flood Control District FCD 98-16

velocity
(ft/s)
3.58
7.43
5.01

IS

.20
.06

(V%)

upstream section.

Velocity
(ft/s}
4.72
8.86
5.47
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10921.24 11099.97 300.46 87.23 22.71 7.51 3.03 3.44
Note: Hydraulic Jjump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTION QUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) {ft) (cfs) (sq £t) (ft) (ft) {(ft/s)
3707.23 9964 .80 G.01 0.07 2,02 Q.00 0.03 0.18
LB 9964.80 9985.73 583.29 103.87 23,33 9.72 4.96 5.62
9985.73 10006.67 2338.486 231.1s5 21.48 38.87 11.04 10.12
10006 .67 RB 10027.60 623.90 106.52 22.46 10.40 5.80 5.86
10027.60 10742 .51
10742.51 10921.24 1872.30 340.23 57.31 31.20 6.12 5.50
10921.,24 11089.97 582.04 160.79 50.77 9.70 3.23 3.62
Note: Hydraulic jump has occurred between this cross section and the previous upstream secticn.
CULVERT RIVER: Dreamy Draw
REACH: Lower Wash RS: 18.674 .
INPUT
Description: 16 th Street Box Culvert
Distance from Upstream XS = 30
Deck/Roadway Width = 117
Weir Coefficient = 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

nums= 2
Sta Hi Cord Lo Cord Sta Hi Corxd Lo Cord
9964 .8 1290 10023.2 1290

Upstream Bridge Cross Section Data

Station Elevation Data nums= 125
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9192.1 1294 5220¢.3 1293  9319.7 1293 9319.9 1293 9336.4 1294
9336.7 1294 59465.4 1294 9470.8 1294 9532.2 1294 §585.1 1294
9585.2 1294 9656.9 1293 9657.2 1283 9662 12%2.9 S68%.6 1252.7
9651 129%2.7 9698.2 1292.7 9714.7 12%2.6 8721.5 12%2.5 8§726.9 12%2.5
9736.5 1292.6 9757 1283 9759.5 1292.8 98760.1 1292 9764 1292.1
9764.1 1292.1 92766.5 1282 9774.% 12%2.2 9791.2 13%2.4 $818.1 1292.7
9819.4 129%92.8 9821.4 1292.8 9823.5 1292.8 5%824.3 12%2.8 98B25.2 1252.8
9826.2 1292.7 9827.3 12%2.7 9827.9 1292 9838.7 1292.4 5842.1 12%2.4
9870.8 1281.3 9883.8 12921.4 9901.1 1291.5 9%04.4 1291.6 9906.9 1291.7
9931.2 1291.1 9964.8 128C 9967 1289 9968.4 1288 %970.5 1287
9872.6 1286 9976.1 1284.6 2978 1284 $980 1283 5983.1 1282
9985.2 1280.8 9986.6 1279 9987.1 1279 10000 127% 10002.2 1278
10004 1279 10005.3 1279 10008 1279 10010.4 127910017.01 1285.94
10018.33 1286.6310019.64 1287.9310021.62 1288.510024.92 1290.01 10026.6 12%0.9
10026.7 12%90.9 10027.6 1291.2 10028.5 1291.3 10032.3 1291.5 10057.3 1292
10058.8 1292 10063.5 12%92.1 10066 1292.1 10066.4 129%2,2 10070.6 1292.3
10088.9 1292 10101.1 1282 10116.5 1291.5 10149.7 129%1.3 10152 1291.3
10153.7 -1291.3 10160.2 1291.4 10163.6 12%1.4 10170.1 1291.3 101764.3 1291.3
10188.4 1291 10189%.7 1291 10214 1251 10216.8 1291.1 10224.7 12%91.1
10241.6 1291.5 10251.7 1291.6 10256.6 1291.,7 10257.9 12%1.7 1025%.6 1291.7
10260.6 1291.7 10262.8 1291.7 10263.6 1291.7 10274.5 12%1.6 10315.% 1292
10321.9 1292 10329.7 12%2.1 10360.8 1292 10566.7 1292 10695.8 1292
10871.3 129¢ 10876 i288 10881.3 1286 10850.7 1284 10900.2 1282
10905.3 1280 10916.4 1280 10925.1 1282 10930.7 1284 10936.8 1286
10948.3 1288 10969.1 1290 11025.% 1282 11249.7 1292 11278.7 1292
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
9192.1 .065 9964.8 .05 10027.6 . 085
Bank Sta: Left Right Coeff Contr. Expan.
9964.8 10027.6 .3 .5
Ineffective Flow nums= 2
Sta L Sta R Elev Sta L Sta R Elev
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9850 9962.8 1289.5 10035.8 10040 1283.5
Left Levee Station= 9336.25 Elevation= 1298.03
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9737.6 12590 10083.3 1290

Downgtream Bridge Cross Section Data

Delineation of Spillway Flows for Dreamy Draw Dam
Page 54

Station Elevation Data nums= 74
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9780.4 1292 9780.4 1288 9940.8 1286 9948.9 1285.8 9545.6 1285.8
99%50.5 1285.7 9%54.6 1285.3 9968.3 1284 9970.2 1283.4 9988.8 1278
9998 .8 1279 998%.8 1279% 10009.8 1279 10036.2 1282 10040 1283
10046.8 1283.7 10048.5 1284 10049.9 1284.4 100546 1286 10059 1286.7
10063.6 1288 1007C¢.7 1289 10083.3 1290 1008%6.4 1290.2 10108.1 1290.3
10171.2 1290.9% 1020%.5 1250.6 10210.5 12%0.5 10212.7 1290.4 10215.4 1290.3
102:17.5 1290.3 10218.5 129¢.3 10220.2 12%0.3 10223.3 1290.3 10225.2 1290.4
10233.5 1290.2 10239%9.6 129C.1 10248.4 1290 10255.6 1285.9 10260.8 1289.9
10287.1 128%.8 10283 1289.8 10297.4 1289.8 10307.9 1290 1031¢.1 1290
10310.2 1290 1031¢.3 1290 10310.4 1290 10314.1 128%.9 10370.7 1289.6
10380.4 1289.9 10384.3 1290 10432.6 1290 10484.1 1290 10596.2 1290
10831.4 1288 10855.2 1286 10863.8 1284 10870.3 1282 10876.1 1280
10879.7 1278 10896.5 1278 10904.1 1280 105810.7 1282 10920.6 1284
10229.1 1286 10937.9 1288 10851.% 1290 10888.3 1290 11069.3 1288
11280.3 1288 11314.8 1288 11397.2 1288 11581.1 1290
Manning's n Values num= 3
Sta n val Sta n val Sta n val
9780.4 .065 9940.8 .04 10083.3 .065
Bank Sta: Left Right Coeff Contr. Expan.
9940.8 10083.3 .3 .5
Ineffective Flow nums= 2
Sta L Sta R Elev Sta L Sta R Elev
o800 9975.3 1289 10023.3 10080 1289
Upstream Embankment side slope = horiz. to 1.0 wvertical
Downstream Embankment side slope = horiz. to 1.0 vertical

Maximum allowable submergence for weir flow = 1
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =

Welr crest shape = Broad Crested

Number of Culverts = 1
Culvert Name shape Rise Span
lé6th Street Box 10 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length n Value Entrance Leoss Coef
30 117 .015 .4
Number of ' Barrels = 2
Upstream  Elevation = 1279
Centerline Stations
Sta. Sta.
9993.8 10004.8
Downstream Elevation = 1279

Centerline Stations
Sta. Sta.
9993.8 10004.8

Exit Loss Coef
1

- COLVERT OUTPUT
Culvert ID 1s6th

Culv Q (cfs)

# Barrels

Q Barrel {cfs)
E.G. Us. (ft)

Flood Control District FC

Profile #1/3 Spillway

Street
933.08 Culv Vel In (ft/s)
2 Culv vel out (ft/s)
466.54 Culv Inv El Up (ft)
1285.99 Culv Inv El1 Dn (ft)

D %8-16

8.76
10.01
1279.00
1279.00
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. W.S. Us. (ft) 1285.49 Culv Fretn Ls (ft) 0.30
Delta EG (ft) 1.81 Culv Ext Lss (ft) 1.03
Delta Ws (£t} | 1.83 Culv Ent Lssz (ft) 0.48
B.G. IC {fL) 1285.81 ¢ Welr (cfs) 1066 .92
E.G. OC (ft) 1285.99 WeiXr Sta Lft (ft) 10881.33
Culvert Contreol Outlet Weir Sta Rgt (ft) 10936.78
Culv WS In (ft) 1284 .33 Weir Submerg 0.48
Culv WS Qut (ft) 1283.56 Weir Max Depth ({ft) 5.99
Culv Nml Depth (ft) Weir Avg Depth (ft) 3.54
Culv Crt Depth {(ft) 4.07 Wr Flw Area (sq ft) 196.01
Culv Ful Lngh (ft) Min Top Rd (ft) 1280.00

CULVERT OUTPUT Profile #2/3 Spillway
Culvert ID : lé6th Street

Culv Q {cfs) 1517.14 culv Vel In (ft/s) 9,90
# Barrels 2 Culv Vel Cut (ft/s} 10.61
Q Barrel {(cfs) 758.57 Culv Inv El1 Up (ft} 1279.00
E.G. Us. (ft) 1288.7% Cculv Inv El1 Dn (ft} 1279.,00
W.S. Us. (ft} 1288.16 Culv Fretn Lg (ft) 0.29
Delta EG (ft} 1.87 Culv Ext Lss {ft) 0.97
Delta WS (ft} 2.02 Culv Ent Lss {ft) 0.61
E.G. IC (ft) 1288.58 Q Weir (cfs) 2482 .86
E.G. oC {ft) 1288.79 Weir Sta Lft {ft) 10874.16
Culvert Control Outlet Weir Sta Rgt {ft) 10956,44
Culv WS In (ft) 1286.67 Weir Submerg 0.58
Culv WS Cut (£t} 1286.15 Weir Max Depth (ft} 8.78
Culv Nml Depth (ft) Weir Avg Depth (ft) 4.68
Culv Crt Depth (ft) 5.63 Wr Flw Area (sqg ft) 384.68
Culv Ful Lngh (ft} Min Top Rd (ft) 1280.00

CULVERT QUTPUT Profile #Full Spillway

Culvert ID : 16th Street
Culv Q (cfs) 1796.80 Culv Vel In (ft/s) 8.98
# Barrels 2 Culv Vel out (ft/s) 9.20
Q Barrel {cfs) 898.40 culv Inv El Up {(ft) 1279.00
E.G. US. {(ft) 12%0.80 Culv Inv El Dn (Lt} 12792.00
W.8. Us. (fr) 1290.07 culv Fretn La (£t) 0.22
Pelta BG (ft) 1.18 culv Ext Lss (ft) 0.46
Delta WS (£t) 1.30 Cculv Ent Lss {ft) 0.50
E.G. IC (ft} 1290.52 0 Weir (cfs) 4203 .20
E.G. oC (ft) 1280.80 Weir Sta Lft ({ft) 9940, 34
Culvert Control Cutlet Weir Sta Rgt {ft) 10991, 85
Culv W3 In (ft) 1289.00  Weir Submerg 0.67
Culv WS Out (ft) 1288.75 Weir Max Depth (£t) 10.80
Culv Nml Depth (£t} Weir Avg Depth (ft) 2.43
Culv Crt Depth (£t} 6.31 Wr Flw Area (sg ft) 668 .44
Culv Ful Lngh (ft) 19.32 Min Top Rd (£t} 1280.00

CROSS SECTION RIVER: Dreamy Draw

REACH: Lower Wash RS: 1B.653

INPUT

Description: Lower Wash Reach
Dounstream Face 1é6th Street Box Culvert

Cross
Section Data Digitized from Topo Map Supplied by the FCD using
BOSS-RMS
Station Elevation Data num= 74
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
2780.4 1292 9780.4 1288 9940.8 1286 5948.9 1285.8 9949.6 1285.8
9950.5 1285.7 9954.6 1285.2 99€8.3 1284 39970.2 1283.4 9988%.8 1279
9998.8 1279 99%9.8 1279 10009.8 127% 10036.2 1282 10040 1283
. 10046.8 1283.7 10048.5 1284 10049.9 1284.4 10056 1286 10059 1286.7
10063.6 1288 10070.7 1289 10083.3 1290 100%6.4 1290,2 10108.1 1290.3
10171.2 1290.9 10209.5 1290.6 10210.5 12%0.5 10212.7 1290.4 10215.4 1290.3
10217.5 1290.3 10218.5 1290.3 10220.2 1290.3 10223.3 1290.3 1022%.2 1290.4
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10233.5 1290.2 10239.6 1290G.1 10248.4 1290 10255.6 1289.% 10260.8 1289.9
10287.1 1289.8 10293 1289.8 10287.4 1289.8B 10307.9 1290 10310.1 1290
10310.2 1280 10310.3 1290 10310.4 1290 10314.1 128%.9 10370G.7 1285.6
10380.4 1289.9 10384.3 1290 10432.6 1290 10484.1 1290 105%6.2 1290
10831.4 1288 10855.2 1286 10863.8 1284 10870.3 1282 10876.1 1280
10879.7 1278 10896.5 1278 10%904.1 1280 10910.7 1282 10920.8 1284
10%23.1 1286 10937.9 1288 10951.9 1290 10988.3 1290 11069.3 1288
11280.3 1288 11314.8 1288 113%97.2 1288 11581.1 12%0
Manning's n Values nums= 3
Sta n Val Sta n vVal Sta n val
9780.4 .065 9940.8 .04 10083.3 L0685
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9940.8 10083.3 4909.1 418 442 .5 .3 .5
Ineffective Flow num= 2
sta L Sta R Elev Sta L Sta R Elev
9800 9975.3 1289 10023.3 10080 1289
CROSS SECTION QUTPRUT Profile #1/3 Spillway
B.G. Elev (ft) 1284.18 Element Left OB Channel Right OB
Vel Head (ft) 0.52 W:., n-val. 0.040 0.065
W.5. Elev (ft) 1283.66 Reach Len. (ft) 408.10 418.00 442 .50
Crit W.S. (ft) 1281.98 Flow Area (sq ft) 191.70 191.49
E.G. Slope (ft/ft) 0.005187 Area (=g £t) 233.56 191.49
Q Total (cfs) 2000.00 Flow (cfs) 1282.91 717.09
Top Width (ft) 131.02  Top Width (ft) 77.02 54.00
Vel Total (ft/s) 5.22 Avg. Vel. (ft/s) 6.69 3.74
Max Chl Dpth (ft) 5.66 Hydr. Depth (£%) 3.99 3.55
Conv. Total (cfs) 27768.5 Conv. (cfs) 1,7812.2 9556.3
Length wWtd. (ft) 423.36 Wetted Per. (ft) 48 .46 55.82
Min Ch El1 (ft) 1279.00 Shear (lb/sq ft) 1.28 1.11
Alpha 1.24 Stream Power {lb/ft z) 8.57 4.186
Frctn Loss (ft) 2.70 Cum volume (acre-ft) 2.18 16.85 34,17
C & E Loss (ft) 0.15 cCum SA (acres) 5.14 5.42 33.55

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by wore than 0.5 ft {0.15 m). This may indicate the need for
additicnal cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #2/3 Spillway

E.G. Elev (ft} 1286.93 Element Left OB Channel Right OB
Vel Head (ft) 0.78 Wt. n-vVal. ¢.040 0.065
W.3. Elev {(ft) 1286.15 Reach Len. (£ft) 409.10 418 .00 442 .50
Crit W.s. (ft) 1283.67 Flow Area {sqg ft) 311.16 352.16
E.G. Slope (ft/ft} 0.004190 Area (sq ft} 0.87 466.97 352.1¢
Q Total (cfs) 4000.00 Flow {(cfs) 2584.84 1415.16
Top Width (ft) 203.95 Top Width (ft) 11.82 115.83 76.30
Vel Total (ft/s) 6.03 Avg. Vel. (ft/s) 8.31 4.02
Max Chl-Dpth (£t} 8.15 Hydr. Depth (ft) 6.48 4.62
Conv. Total (cfs) 61794.5 Conv. (cfs) 39932.2 21862.3
Length wtd. (ft) 423.80 Wetted Per. (ft) 48.46 78.69
Min Ch E1 (ft) 1279.00 Shear (lb/sg ft) 1.68 1.17
Alpha 1.38  Stream Power {(lb/ft a) 13.55 4.70
Fretn Loss {ft) 2.94 Cum Volume (acre-£t) B.35 24.87 73.04
C & B Loss (ft} 0.37 Cum SA ({acres) 14.14 7.69 78.47

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by mere than 0.5 £t (0.15 m). This may indicate the need for
’ additicnal 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 £t (0.3 m). between the current and previcus cross
gection, This may indicate the need for additional c¢ross sections.
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. CROSS SECTION OUTPUT Profile #Full Spillway
E.G. Elev (ft) 1289.62 Element Left OB Channel Right OB
vel Head (ft) .86 Wt. n-val. 0.065 0.040 0.065
W.S. Elev {ft) 1288 .76 Reach Len. (ft) 409.10 418.00 442.50
Crit W.s. (ft) 1285.03 Flow Area {(sg £ft) 17.32 436.65 926.96
E.G. Slope (ft/fe) 0.003151 Area (sqg ft} 282.58 783.88 92a .96
Q Total (cfs) 6000.00 Flow (cfs) 19.986 35942.74 2037.30
Top Width (ft) 9i8.81 Tocp Width (ft) 160.40 128.21 630.20
Vel Total (ft/s) 4.34 Avg. vVel. (ft/s) 1.15 9.03 2.20
Max Chl Dpth (ft) 10.76 Hydr. Depth (ft) 0.88 9.10 1.47
Conv. Total (cfa) 106887.4 Conv. (cfs) 355.6 70238.1 36293.7
Length wtd. (ft) 423.70 Wetted Per. (£ft) 20.36 48.46 632.95
Min Ch El1 (ft) 1279.G0 Shear ({(lb/sqg ft) 0.17 1.77 0.29
Alpha 2.93 Stream Power (lb/ft ) 0.19 16.01 0.632
Frctn Loss (£t} 2.92 Cum Veolume (acre-ft) 15.31 31.21 99.94
¢ & E Loss (ft} .90 Cum SA {acres) 19.88 7.88 85.59
Warning: Divided flow computed for this c¢ross-section.
Warning: The velocity head has changed by more than 0.5 ft {(0.15 m). This may indicate the need for

additional cross sections.

The conveyance ratio {(upstreaw conveyance divided by dowvmstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross
section. This may indicate the need for additional cyxoss sections,

Warning:

Warning:

FLOW DISTRIBUTION QUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£} (fe) {cEs) (g £t} {E2) (£ey (fr/s)
LB 9940.80 9988.30 210.36 39.03 13.38 10.52 3.00 5.35
99886.30 10035.80 1072.55 152.67 35.10 53.63 4.36 7.03
10035.80 10725.21
10725.21 16935%.19 717.09 191.458 55.82 35.85 3.55 3.74
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.1%5 m}. This may indicate the need for

additional cross sections.
The energy loss was greater tham 1.0 ft (0.3 m). between the current and previcus cross
section. This may indicate the need for additional cross sections.

Warning:

FLOW DISTRIBUTION OQUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D, Velocity
{£L) {£L) {cEs) {sq Tt} (fe) (£t} {(ft/s)
LB 9940.80 9988 .30 521.56 71.39 13.36 13.04 5.4% 7.31
9988.30 16035.80C 2063.28 239.77 35.10 51.58 6.85 B.61
10035.80 10725.21
10725.21 10939.19% 1415.16 352.16 78.689 35.38 4.62 4.02
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more thanm 0.5 ft {0.15 m). This may indicate the need for

additional cross sections.
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than ¢.7 or greater than 1.4. This may indicate the need for additional cross sections.

The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning:

Warning:

FLOW DISTRIBUTION QUTFUT Profile #Full Spillway

Left Sta

Right S&ta Flow Area W.P. % Conv. Hydr D. Velocity
(ft} (£e) {cfs) {sg ft) (ft) (ft) (ft/9)
9780.40 9833.87 19.96 17.32 20.36 0.33 0.88 1.15
9833.87 9940.80
LB 9940.80 9988.30 867.84¢ 105.38 13.38 14.46 8.11 8,24
9988.30 10035.80 3074.89 331.28 35.10 51.25% 9.47 9.28
10035.80 10725.21
10725.21 10839.19 1752.52 637.60 200.06 29.21 3.23 2.75
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10839.19 11153.16 72.87 76.79 118.80 1.21 0.65 0.95
11153.15 11367.13 172.53 162.99 213.97 2.88 0.76 1.06
11267.13 11581.10 39.39 49.58 100.12 0.66 0.50 0.79

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by mere than 0.5 ft {0.1% m). This may indicate the need for
additicnal cross sections.

Warning: The conveyance ratic (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
gsection. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash RS: 18.574
INPUT

Description: Lower Wash Reach
Exit Section 16th Street Box Culvert
Approach
Section 15th Street Culvert
Cross Section Data Digitized from
Topo Map Supplied by the FCD using BOSS-RMS

Station Elevation Data nums= 117
Sta - Elev Sta Elev Sta Elev Sta Elev Sta Elev
8914 .4 1250 8924.7 1288 8955.7 1286 8%70.2 1284 8994.6 1284
4048 1286 9062.3 1286 9111.3 1286 9216.2 1286 9477.1 1284.7
9481.7 1284.6 9484.1 128B4.5 9486 1284.5 9486.8 1284.4 9487.4 1284.4
9487.9 1284.4 9491 1284.4 5491.9 1284.4 9492.8 1284.4 5495.6 1284.4
9498.4 1284.4 9509.6 1284.6 9516.1 1284.6 9518.9 1284.6 9521.6 1284.6
9529.6 1284.3 9535.3 1284.1 9541.2 1284 9543.2 1283.9 9546.1 1283.8
$548.4 1283.8 9551.3 1283.9 5554.5 1284 9561.6 1284 S9564.1 1284.1
956%.9 1284 9578.2 1284 5578.9 1284 9582 1283.9 9583.6 1283.9
9587.3 1283.9%9 9587.7 1283.9 95%0.8 1283.% 95%6.5 1283.9 9613.8 1283.8
9668 1283.6 5$680.2 1283.5 96%9.1 1283.4 9716.6 1283.3 9734.8 1283.2
9738.2 1283.2 9788.9 1282.9 9841.9 1282.7 9960.1 1282 9%66.1 1280.6
9870.7 1280 %978.9 1276 9%80.3 1275.1 9983.5 1274.8 2987 1274.6
10Cc00 1274 10003.6 1274.2 10010.7 1276 10013.3 1277.8 10016 1278.5
100619 1279.6 10021.6 1280.8 10024.4 1282 10025.2 1282.5 10028.4 1284
1003C.6 1284.% 10032.1 1285.9 10032.3 1286 10032.8 1286.2 10036.7 1288
10027.8 1288.1 14038.9 1288.2 10040.3 1288.2 10041 1288.2 10042.3 1288.2
10043.2 1288.1 10043.4 1288 10052.8 1287.4 10056.8 1287.2 10073.86 1286
10086.7 1285.2 10105.7 1284 19112 1283.5 10119%.5 1282.9 10121.9 1282.7
10123.6 1282.7 10129.3 1282.9% 10138.5 1283.2 10145.4 1283.3 10ls60.8 1283.6
10161.6 1283.7 10176.9 1284 10188.3 1284 10225.6 1284 10228.3 1284
10228 .4 1284 10228.5 1284 10380.3 1284 10726.4 1284 10769.8 1284
10873.2 1282 10878.8 1280 10884 1278 10900.8 1278 10906.1 1280
10912.6 1282 11044.8 1282 1i111i.2 1282 11130 1284 11178.2 1284
11314 1284 11568.5 1286
Manning's n Values num= 3
Sta n Val Sta n val sta n val
8914 .4 065 9960.1 .04 10040-3 L0658
Bank Sta:- Left Right Lengthsg: Left Channel Right Coeff Contr. Exparn.
9960.1 10040.3 382.9 376 376.1 .3 .5
Left Levee Station= 9048.04 Elevation= 1287.01
Blocked Ohstructions num= 1
Sta L Sta R Elev
9635 9960 1300
CROSS SECTICN OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1281.33 Element Left OB Channel Right OB
Vel Head (ft) 1.02 Wt. n-val. 0.040 0,065
W.3. ®lev (fr) 1280.30 Reach Len. {(ft) 382.90 376.00 376.1¢C
Crit w.5. (ft) 12792.57 Flow Area (sq ft) 21.8.92 52.66
E.G. Slope (ft/ft) 0.008064 Area (sq ft) 218.92 52.66
Q Total (cfs) 2000.00 Flow (cfs) 1842.58 157.42
Top Width (ft) 81.2% Top Width (ft) 52.15 2914
Vel Total {ft/g) 7.36 avg. Vel. (ft/a) 8.42 2.99
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. Max Chl Dpth {ft) 6.30 Hydr. Depth (ft) 4.20 1.81
Conv. Total (cfs) 22272.2 Conv. {(cfs) 20519.2 1753.1
Length wed. (£t} 376.03 Wetted Per. (ft) 54.62 29.897
Min Ch E1 (ft) 1274 .00 Shear {lb/sq ft) 2.02 0.88
Alpha 1.22 Stream Power (1lb/ft s) 16.98 2.64
Frctn Loss {£t) 0.23 Cum Volume (acre-ft} 2.16 14.78 32.93
C & E Loss (ft) 0.49 Cum SA {acres) 5.14 5.80 33.12

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft {(0.15 m}). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additiomal cross sections.

CROSS SECTICON OUTPUT brofile #2/3 Spillway
E.G. Elev (ft} 1283.62 Element Left OB Channel Right OB
Vel Head {ft) 2.00 Wt. n-Val. 0.040 ¢.065
W.5. Elev (ft) 1281.63 Reach Len. (ft) 382.90 376.00 376.10
Crit W.5. (ft) 1281.63 Flow Area (sqg ft} 294.87 96 .55
E.G. Slepe (ft/ft) 0.0136593 Area {(sq ft) 294.87 96 .58
Q Total (cfs) 4000.00 Flow {cfs) 3522.53 477.47
Top Width (ft) 98.98 Top Width (£t) 61,84 37.15
Vel Total {(ft/a) 10.22 Avg, Vel. (ft/s) 11.95 4,9%
Max Chl Dpth (ft) 7.63 Hydr. Depth (ft) 4.77 2.60
Conv. Total («fs) 34183 .4 Conv. (cfs) 30103.0 4080.4
Length Wtd. (ft) 376.10 Wetted Per., (ft) 64 .73 38.41
Min Ch E1 (ft) 1274.00 Shear (lb/sg ft) 3.89 2.15
Alpha 1.23 Stream Power (lb/ft s} 46.52 10.63
Fretn Loss (£ft) 0.56 Cum Volume (acre-£t) 8.36 21.22 70.76
C & E Loss (ft) 0.96 Cum SA (acres) 14.08 6.84 77.90

. Warning: The energy equation could not be balanced within the specified number of iterations. The

program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-secticnm.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sectiocns.

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
gsection. This may indicate the need for additicnal cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to

critical depth, the calculated water
indicates
that there is not a wvalid subceritical answer. The program defaulted to critical depth.
Multiple critical depths were found at this location. The critical depth with the lowest,

surface came back below critical depth. This

Note:
valid,
water surface was used.

CROSS SECTION QUTPUT Profile #Full Spiliway

E.G. Elev (ft) 1285.79 Element Left OB Channel Right OB
Vel Head (ft) 3.8B6 Wt. n-Val. 0.040 0.065
W,5, Elev (£ft) 1281.94 Reach Len. (ft) 382.90 376.00 376.10
Crit W.S. (ft) 1281.94 Flow Area (sqg ft) 314.36 108.36
E.G. Slope (ft/ft) 0.025528 Area {(sq ft) 314.36 108,36
Q Total (cfs) 6000.00 Flow (cfs) 5235.80 764 .20
Top Width (ft) 102.91 Top Width (ft) 63.8% 39.902
Vel Total (ft/s) 14,19 Avg. Vel. (ft/s) 16.66 7.05
Max Chl Dpth {(ft) 7.94 Hydr. Depth (ft) 4.92 2.78
Conv. Tctal (cfs)} 37552.5 Conv. (efs) 32769.6 4782.9
Length Wtd. (ft) 376 .17 Wetted Per. (ft) 66.88 40.39
Min Cch E1 (ft) 1274 .00 Shear (lb/sg ft) 7.49 4.28
Alpha 1.23 Stream Power (lb/ft s) 124.77 30.156
Frctn Loss (ft) 0.97 Cum volume {acre-ft) 13.98 25.94 94.68
. C & E Loss (ft) 1.86 Cum SA (acres) 19.13 6.95 82.19

Warning: The energy equation could not be balanced within the specified number of iterations.
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program used critical depth for the water surface and continuved on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additicnal cross sections.
Warning: The conveyance ratie {upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross secticns.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crcss
section. Thig may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set egual 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.
Hote: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
water surface was used.

FLOW DISTRIBUTION OUTPUT profile #1/3 Spillway

Left sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(fr) (£t) (efs) {sq ft) {(£t) (Et) (fr/s)
LB 9960.10 9985.83 408.30 61.59 198.69 20.42 3.34 6.62
5984.83 10013 .57 1399.84 147.78 27.55 69.99 5.53 9.47
10013.57 RB 10040.30 34.44 9.45 7.39 1.72 1.36 3,64
10040 .30 10655.24

10695.24 10913 .56 157.42 52.66 29.87 7.87 1.81 2.99

Warning: Divided flow computed for this cross-sectioen.

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.

FLOW DISTRIBUTICN CUTPUT profile #2/3 sSpillway

Left sta Right Sta Flow Area W.E. ‘% Conv. Hydr D. Velocity
(ft) (££) (cfs) {sq ft) {fe) (££) (ft/s)
LB 9%60.10 9986 .83 B23 .44 81.07 26.50 20.59 3.62 9.04
9986.83 10013.57 2572.05 183.18 27.55 64.30 6.85 14.04
10013.57 RB 10040.30 127.03 20.62 10.67 3.18 2.07 6.16
10040.320 10695.24

10695.24 10913.56 477.47 96 .55 38.41 11.94 2.60 4.95

Warning: The energy equation cculd not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additicnal cross sections.
Warning: The conveyance ratic {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
gsection. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
eritical 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.
MNote: Multiple critical depths were found at this location. The critical depth with the lowest,
valid, .
water surface was used.

FLOW DISTRIBUTICN OQUTPUT profile #Full Spiliway

Left Sta Right Sta Flow Area W.P. $ Conv. Hydr D. Velocity
{£t) (£t} (cfs) (sg ft) (£t} (ft) (Et/s}
LB 9%60.10 9986.83 1249.60 99.07 27.87 20.83 3.74 12.61
9986.83 10013.57 3776.07 191.47 27.55 62.93 7.18 19.72
10013.57 RB 10040.30 210.14 23.83 11.46 3.50 2.23 8.82
13040.30 106595,24

10695.24 10813 .56 764 .20 108.36 40.35 12.74 2.78 7.08
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Warning: The energy equation could not be balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.
Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This
indicates ‘ .
that there is not a valid subcritical answer. The program defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,

water surface was used.

CROSS SECTION
REACH: Lower Wash

RIVER: Dreamy Draw
RS: 18.503

INPUT

Description: Lower Wash Reach
Upstream Face 15th Street Culvert
Crosg Section

Data Digitized from Topc Map Supplied by the FCD using BOSS-RMS

Station Elevation Data nums= 120
Sta Elev Sta Elev Sta Elev Sta Elev Sta BElev
8747.8 1250 8815 1284 8904.5 1282 8944.3 1284 9134.5 1282
9251.4 1280.4 9282.5 1280.5 9289.1 1280.4 529¢.6 1280.4 92%81.8 1280.4
9299.1 1280.5 9320.2 1280.6 9321.7 1280.6 9330.7 1280.7 9332.8 1280.7
9352.8 1280.8 9357.1 1280.8 9360.5 1280.8 9364.5 1280.8 9367.5 1280.7
9372.3 1280.6 9385.2 1280.3 9388.3 1280.2 9389 1280.2 938%.6 1280.2
9393.4 1280.2 53%6.1 1280.2 9397.4 1280.1 92397.7 1280.1 5398.5 1280.2
9398.6 1280.2 $398.8 1280.2 9399.4 1280.1 9400.4 1280.1 9414.8 1280.4
9443.1 1280.6 9463.3 1280.8 9469.8 1280.8 9477.7 1280.9 9529.13 1282
9529.9 1282 5$530.5 1282 9534.,4 1282.2 9536.4 1282.2 9539.2 1282.2
9545.9 1282.2 9548 1282.1 9550.4 1282.1 9556.5 1282 9578.4 12382
9638 1281.4 %650.7 128Bl1.6 9664.8 1281.8 9676.5 1282 9695.1 1282
9786.9 1280.9 9797.7 1280.8 98B01.7 128B0.7 9808.7 1280.6 9811.2 1280.6
9812.4 1280.6 9819.1 1280.5 9828.3 1280.6 9831.5 1280.5 9836.6 1280.5
9841.2 1280.5 9843 1280.5 9888.%. 128B0.3 9890.5 1280.2 9891.7 1280.2
9892.7 1280.2 9902.9 1280.2 9915.7 1280.3 9927.1 1280 9878.2 1276
9988 1272 9989 1272 99%%1.8 1268 99%3.5 1269.4 9554 127¢
9994.6 1269.4 9995.4 1268 9996.1 1268.4 9996.8 1266 9997.4 1267.3
9998.1 1266.6 9998.5 1266 10Q02.5 1266 10002.9 1266 10003 1266.2
10003.1 1266 10007.1 1267.5 10007.8 1268 10008.5 1268 10009.1 1268
10016 1269.8 10016.9 1270 10022.7 1272 10030.5 1276 10052.1 1z272.1
10055.4 1272.2 10069.7 1273 lolgg.2 1279.7 10194.8 1280 10197.3 1279.%
10262.5% 1278 10291.9 1278 10316.5 1278 10336.1 1278 10336.5 1278
10336.7 1278 10336.8 1278 1033%.3 1278 10339.5 1278 10481.2 1280
10685.1 1282 10996 1280 11283.4 1282 11425.1 1282 11750.6 1284
Manninhg's n Values num= 3
Sta - n Vatl Sta n Val Sta n Val
a4747.8 .065  99%27.1 .04 10030.5 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9927.1 1003Q.5 162.6 171 18%5.5 .2 .5
Ineffective Flow nums= 2
sta L Sta R Elev Sta L Sta R Elev
992% 9959 1272 1003%.9 10425 1279
Left Levee Station= 8545.88 Elevation= 1286.18
CROSS SECTION CUTPUT Profile #1/3 spillway
E.G. Elev (ft) 1280.59 Element Left OB Channel Right 0B
Vel Head (£t} 0.03- Wt. n-Val. 0.065 0.040 0.065
W.S. Elev (£%) 1280.56 Reach Len. (ft) 162.60 171.00 185.50
Crit W.S. (ft} 1273.43 Flow Area (sg ft) 42.92 660,96 1379.05
E.G. Slope (ft/ft) 0.000210 Area (sg ft) 42.82 £60.96 1379.05
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Al

Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CRCSS SECTION OUTPUT

E.G. Elev {ft)}

Vel Head (ft)

W.S5. Elev {ft)
Crit W.s. {ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)

Max Chl Dpth (ft)
Cenv. Total (cfs)

Length wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss {ft}

CROSS SECTION OUTPUT

E.G. Elev (ft}

vel Head (ft)

W.8. Elev (ft}
Crit W.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total {cEs)
Length Wtd. {(ft)
Min Ch El (ft)
Alpha
Fretn Loss
C & E Loss

(£t)
(ft)

Note:

FLOW DISTRIBUTION OQUTPUT

Left Sta Right Sta
(£t} (ft)
3140.90 9534 .00
3534 .00 9927.10
LB 9927.10 9961.57
9961 .57 99586.03
9996.03 RB 1003¢C.
10030.50 10281.94
10281.94 10533.39
10533.39 10784 .83
10784.83 11036.27
11036.27 11287.71

FLOW DISTRIBUTION OUTPUT

Flood Control District FCD 98-16

2000.00
1025.33
0.96

14 .56
137914.0
171.00
1266.00
2.06

Flow (cfs)

Top Width {(ft)
Avg. Vel. {ft/s)
Hydxr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (lb/aq ft)
Stream Power (lb/ft =)
Cum Velume {acre-ft)
Cum SA (acres)

Profile #2/3 Spillway

1281.19
0.08
1281.12
1276.35
0.000534
4000.00
1449.04
1.44
15.12
173089.8
171.00
1266.00
2.40

Element

Wt. n-val.

Reach Len. {ft)
Flow Area (sqg ft)
Area (sg ft)

Flow {(cfs)

Top Width (£t)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (£ft)

Shear (lb/sg ft)
Stream Power (1b/ft =)
Cum Volume (acre-ft)
Cum SA (acres)

Profile #Full Spillway

1281.58
0.13
1281.45
1278.11
0.000906
6000.00
1655.62
1.82
15.45
199286.7
171.00
1266.00
2.55

Element

We. n-val.

Reach Len., (ft)
Flow Area (sg £t)
Area (sg ft)

Flow (cfs)

Tep Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft}

Conv. {[cfs)

Wetted Per. (ft)

Shear {lb/sq ft)
Stream Power {(lb/ft s)
Cum Yolume (acre-£t)

Cum SA (acres)

Profile #1/3 Spillway

Flow
(cfs)
2.04
2.77
47.21
315.52
S0 787.44
685.12
153.49
0.00
5.94
0.47

Area W.P.
{sq ££) (£t)
20,53 137.30
22.39 107.81
65.93 34.57
217.00 39.33
378.03 39.85
946,13 252.04
2385.23 251.46
0.14 5.30
41,77 127.92
5.78 40.75

Profile #2/3 Spillway
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.00
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.06
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.60
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Hydraulic jump has occurred between this cross section and the

OB
65
60
71

.71

51
56

.59

78
.7
62
Cc4

.03

20
84

1150.17
103.40
1.74
6.38
79312.1
113.85
0.08
0.13
10.98
5.12

Channel
0.040
171.00
718.12
718.12
2104 ,42
103.40
2,93
6,95
91068.8
113.85
0.21
0.62
16.85
6.12
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845.03
676 .86
0.61
2.04
58270.7
677.48
0.03
0.02
26.75
30.08

Right OB
0.065
185.50
1814.45
1814.45
1807.83
898.56
1.00
2.02
78223.9
899.18
0.07
0.07
62.51
73.86

previous upstream section.

Channel
0.040
171.00
752.17
752.17
2961.95
103.40
3.94
7.27
98379.5
113.85
0.37
1.47
21.33
6.23

Hydr D.
(£r)
¢.15

.21

.91

.30

.97

.76

.53

.03

.33

.14

(=

O O WO

Right OB
0.085
185.50
2132,14
2132.14
2800.54
1030.66
1.31
2.07
93018.5
1031.29
0.12
0.18
85.01
77.57

Hydraulic jump has occurred between this cross section and the previous upstream section.

Velocity
(fr/s)

0.10
.12
.72
.45
.08
.72
.40
.03
.14
.08
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. Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft} (ft) {cfs) (sq ft} (ft) (£t} {(ft/s)
9140.990 9534.00 50.63 149.11 288.85 1.27 0.52 0.34
9534.00 9527.10 37.06 97.14 158.29 0.93 0.61 0.38
LB 9927.10 9961.57 117.58 84.98 34.57 2.94 2.47 1.38
9961..57 95996.03 592,32 236.05 39.33 14.81 5.85 2.51
99%6.03 RB 10030.50 1394.51 397.08 39.85 34.86 11.52 3.51
10030.50 10281.54 1343.39 1085.11 252.04 33.58 4,32 1.24
10281.94 10523.39 400.19 524 .22 251.45 10.00 2.08 C.76
105833.39 10784 .83 3.83 18.64 61.65 0.10 0.30 G.21
10784 .83 11036.27 47.18 136.23 213.85 1.18 0.64 .35
11036.27 11287.71 13.15 50.25 120.18 0.33 0.42 G.26
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTION OQUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(££) (£t} {cfs) Isq £t) (£t) (££) (£t /=)
914C.90 9534 .00 145.56 250.74 328.37 2.43 0.76 0.58
9534.00 9927.10 91.95 153.57 193.25 1.53 0.80 0.60
LB 92927.1¢C 9961 .57 191.02 96,33 34 .57 3.18 2.7% 1.98
9961.57 99556.03 §44 .34 247,41 39.33 14.07 7.18 3.41
9996.03 RB 10030.50 1926.58 408.43 39.95 32.11 11.85 4,72
10430.50 10281 .94 1565.80 1167.92 252.04 32.76 4.64 1.68
i0281.%4 10533.3% 661.50 607.03 251.46 11.03 2.41 1.09
10533.39 10784 .83 15.16 45.07 108.83 0.25 0.41 0.34
10784 .83 11036.27 116.83 214.50 251.45 1.95 0.85 0.54
11036.27 11z287.71 41.25 97.63 167.51 0.69 0.58 0.42
. Note: Hydraulic jump has cccurred between this cross section and the previous upstream section.
CULVERT RIVER: Dreamy Draw
REACH: Lower Wash RS: 18.4915
INPUT
Description: 15th Street Culvert
Distance from Upstream XS = 34
Deck/Roadway Width = 120
Weir Coefficient = 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Coordinates

nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
8927.1 1280 10481.2 12890

Upstream Bridge Cross Section Data

Station Elevaticn Data nuams= 120
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
8747.8 1290 8815 1284 8904.5 1282 8944.3 1284 S5134.5 1282
9251.4 1280.4 9282.5 1280.5 9289.1 1280.4 9290.6 12B0.4 6291.8 1280.4
9299.1 -1280.5 9320.2 1280.6 9321.7 1280.86 9330.7 1280.7 9332.8 1280.7
9352.8 1280.8 9357.1 1280.8 $360.5 1280.8 9364.5 1280.8 9367.5 1280.7
9372.3 1280.6 9385.2 1280.3 5388.3 1280.2 9389 1280.2 5385.6 1280.2
9393.4 1280.2 9396.1 1280.2 9397.4 128B0.1 9397.7 1280.1 9398.% 1280.2
93%8.6 1280.2 9398.8 1280.2 9399.4 1280.1 9400.4 1280.1 95414.8 1280.4
9443.1 128C.6¢ 9463.3 1280.8 5469.8 1280.8 9477.7 1280.9 9$529.3 1282
9529.¢% 1282 9530.5 1282 5534.4 1282.2 9536.4 1282.2 9539.2 1282.2
§545.5 1282.2 548 1282.1 S5550.4 1282.1 8556.5 1282 9578.4 1282
9638 1281.4 9650.7 1281.6 S664.8 1281.8 9g76.5 1282 9695.1 1282
9786.9 1280.9 9797.7 1280.8 9801.7 1280.7 9808.7 1280.6 9811.2 1280.6
9812.4 1280.6 9819.1 1280.5 5828.3 1280.6 9831.5 1280.5 9836.6 1280.5
9841.2 1280.5 9843 1280.5 9888.5% 1280.3 9890.5 1280.2 9891.7 1280.2
98%2.7 1280.2 9%02.9 1280.2 99815.7 1280.3 5927.1 1280 9978.2 1276
. 9988 1272 5989 1272 99351.8 1268 9993.5 1269.4 9994 1270
9994.6 1269.4 2995.4 1268 99%.1 1268.4 9%96.8 1266 99%7.4 1267.3
9998.1 1266.6 9998.5 1266 10002.5 1266 10002.9 1266 10003 1266.2
10003.1 1266 10007.1 1267.5 10007.8 1268 10008.5 1288 10009.1 1268
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10016 1269.8 10016.9 1270 10022.7 1272 10039.5 1276 10052.1 1272.1
10055.4 1272.2 10069.7 1273 10189.2 1279.7 10194.8 1280 10197.3 1279.9
10262.9 1278 102921.° 1278 10316.% 1278 10336.1 1278 10336.5 1278
10336.7 1278 10336.8 1278 10339.3 1278 10339.5 1278 10481.2 1280
10685.1 1282 10996 1280 11283 .4 1282 11425.1 1282 11790.6 1284
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
8747.8 L0665 9927.1 .04 10030.5 . 065
Bank Sta: Left Right Coeff Contr. Expan.
9927.1 10030.5 .3 .5
Ineffective Flow nums 2 .
Sta L Sta R Elev Sta L Sta R Elev
9925 9959 127% 1003%.9 10425 1279
Left Levee Station= 8945.88 Elevation= 1286.16
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
8930.3 1280 10845.6 128¢C
Downgstream Bridge Cross Section Data
Station Elevation Data num= 52
Sta Elev sta Elev Sta BElev Sta Elev Sta Elev
9800.9% 1284 3800.9 1280 9803.2 1279.8 9808.4 127%.3 9818.5 1278.2
9821.9 1278 9838 1276.7 9847.1 1276 9B60.7 1275.6 9875.7 1275.2
9898 .4 1274 9924.9 1272 9%25.2 1272 95%60.5 1270.1 9961.2 1270.1
9961.4 1270.1 9961.8 1270 9962 1270 39%&2.4 1270 9%62.6 1270
9963 1269.9 9976 1268 9979.9 1267.3 9582.7 1267.1 9991.4 1266
9998.8 1266 10Q08.5 1266 10014.3 1267.3 10014.86 1258 100i5.2 126%9.1
100r7.9 1268.7 10020.6 1268.9 10026.5 1269.8 10027.5 126%.9 10028.1 1270
10028.5 1270.1 10C34.6 1272 10041.7 1273.¢6 10043 1274 10064.7 1275.8
10067.5 1276 10068.6 1276.2 10071.7 1276.4 10077.4 1276.7 10083.9 1276.9
10495 1278 1084%.6 1280 11004.9 1278 11089.2 1278 11515.7 1280
11757.3 1280 11914 1284
Manning's n Values nun= 3
Sta n Val Sta n Val Sta n Val
5800.9 .065 9898.4 . 043 10043 .065
Bank Sta: Left Right Coeff Contr. Exparn.
5898.4 10043 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev
9800 9984.5 1279 10014.6 107060 127%
Upstream Embankment side slope = horiz. to 1.0 wertieal
Downstream Embankment side slope = horiz, to 1.0 vertical
Maximum allowable submergence for weir flow = 1
Elevation at which weir flow begins = 1280

Energy head used in spillway design
Spillway height used in design
Weir crest shape Broad Crested

Numkber cof Culverts = 1

Culvert Name Shape Rise Span
15th Street Axch 8.3 12.8

FHWA Chart # 41- Arch; Corrugated metal
FHWA Scale # 1 - 90 Degree headwall
Soluticn Criteria = Highegt U.S. EG

Culvert Upstrm Dist Length n Value Bntrance Loss Coef
34 119.7 .024 .7
Upstream Elevation = 1266
’ Centerline Station = 10000.9
Downstream Elevation = 1266
Centerline Station = 9959.5

CULVERT QUTPUT Profile #1/3 Spillway
Culvert ID 15th Street
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. Culv Q {cfas) 1179.24 Culv Vel In (ft/s) 14.13

# Barrels 1 Culv Vel out (ft/s) 16.50
Q Barrel (cfs) 1179.24 Culv Inv El Up (ft) 1266.00
E.G. US. (ft} 1280.59 Culv Inv El Dn {(ft) 1266.00
W.S. Us. (£t} 1280.56 Culv Fretn Ls (ft) 1.96
Delta BG (£t} 6.57 Culv Ext Lss (ft} 2,44
Delta W8 (£%) 8.75 Culv Ent Lss (£t} 2.17
E.G. IC (ft) 1280.54 Q Weir (cfs} 820.76
E.G. 0oC {(ft) 1280.5% Weir Sta Lft (ft} 9237.38
Culvert Control Outlet Weilr Sta Rgbk (ft) 11081.06
Culv WS In (£ft) 1274.30 Weir Submerg 0.00
Culv WS Out (ft) 1272.23 Weir Max Depth (£t} 0.59
Culv Nml Depth (£ft) Weir Avg Depth (£t} 0.42
Culv Crt Depth (ft} 6.23 Wr Flw Area (sq ft} 448,33
Culv Ful Lngh (£t) 60.10 Min Top Rd (ft} 1280.00

CULVERT QUTPUT Profile #2/3 Spillway
Culvert ID : 15th Street

culv @ (cfs) 940.17 Culv vel In (ft/s) 11.27
# Barrels 1 Culv Vel Out (ft/s) 11.27
o Barrel (cfs) 940.17 Culv Inv E1l Up (ft) 1266.00
E.G. Us. (ft) 1281.19 Culv Inv El Dn (ft) 1266.00
W.5. US. (ft) 1281.12 Cuiv Frctn Ls (ft) 1.29
Delta EGC {ft) 2.67 Culv Ext Lss (ft)

Delta WS {ft) 5.67 Culv Ent Lss {ft) 1.38
E.G. IC (ft} 1281.11 Q Weir (cfs) 3048.34
B.G. OC (£t 1291.19 Weir Sta Lit {(fo) 9183.55
Culvert Control Qutlet Weir sta Rgt (ft) 11167.26
Culv Ws In (ft) 1274.30  Weir Submerg 0.00
culv WS Qut (£ft) 1274.30 Weir Max Depth (ft) 1.19
Culv Nml Depth (ft) Weir Avg Depth (ft) 0.82
Culv Crt Depth (ft) 5.44 Wr Flw Area (sg ft) 1225.63
Culv Ful Imgh {(ft) 119.7¢C Min Top R4 {ffL) 1280.00

CULVERT OUTPUT Profile #Full Spillway
Culvert ID : 15th Street

Culv Q {(cfs) 773.35 Culv vel In (ft/s) 9.27
4 Barrels 1 Culv Vel out (ft/s} 9,27
Q Barrel (cfs) 773.35 Culv Inv El1 Up (ft) 1266.00
E.G. US. (ft) 1281.58 Culv Inv El Dn (ft) 1266.00
W.8. Us. (ft) 1281.45 Culyvy Frctn Ls (ft) 0.87
Delta EG (ft) 2.38 Culv Ext Lss (ft) 0.57
Delta WS (ft) 2.44 Culv Ent Lss (ft) 0.93
E.G. IC (ft} 1281.49 Q Weir (cfs) 5214 .25
E.G. OC (ft) 1281.58 Weir Sta Lft {(ft) 9165.52
Culvert Control Outlet Weir Sta Rgt (ft) 11222.39
Culv WS Tn (fit) 1274 .30 Weir Submerg 0.00
Culv W8 Out {ft) 1274.30 Weir Max Depth (ft} 1.58
Culv Nml Depth {ft) Weir Avg Depth (ft) 1.08
Culv Crt Depth {ft) 4.81 Wr Flw Area {sg ft) 1846.04
Culv Ful Lngh (ft) 119.70 Min Top Rd (£t} 1280.00

CROSY SECTION RIVER: Dreamy Draw

REACH: Lower Wash RS: 18.470

INPUT

Description: Lower Wash Reach
Downgtream Face 15th Street Culvert
Crossg
’ Section Data Digitized from Topc Map Supplied by the FCD using

BOSS-RMS
Station Elevation Data num= 52

Sta Elev sta Elav . 8ta Elev Sta Elev Sta Elev
9800.9 1284 9800.9 1280 9803.2 1279.8 595808.4 1279.3 9818.5 1278.3
9821.9 1278 9838 1276.7 9847.1 1276 9860.7 1275.6 9875.7 1275.2
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. 2898.4 1274 9924.9 1272 9925.2 1272 9960.5 1270.1 9961.2 1270.1
9961.4 1270.1 9961.8 1270 9962 1270 9962.4 1270 9962.6 1270
9963 1269.9 9976 1268 99879.9% 1267.3 9982.7 1267.1 9991.4 1266
9998.8 1266 10008.5 1266 10014.3 1267.3 10014.6 1268 10015.2 12695.1
10017.9 1268.7 10020.6 1268.9 10026.5 1269.8 10027.5 1269%.9 10028.1 1270
10028.5 1270.1 10034.6 1272 10041.7 1273.é 10043 1274 10064.7 1275.8
10067.5 1276 10068.6 1276.2 10071.7 1276.4 10077.4 1276.7 10083.9 1276.9
10495 1278 10845.6 1280 11004.8 1278 11085.2 1278 11519.7 1280
11757.3 1289 11914 1284
Manning's n values num= 3
Sta n Val sta n val Sta n vVal
9800.9 .065 9898.4 .043 10043 L0656
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9898.4 10043 242 251 251 .3 .5
Ineffective Flow num= 2
Sta L sta R Elev Sta L Sta R Elev
9800 9584.5 1279 10014.6 10700 1278
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1274.02 Element Left OB Channel Right OB
Vel Head (ft} 2.21 Wt. n-val, 0.043
W.8. Elev (ft) 1271.82 Reach Len. (£t) 249.00 251.00 251.00
Crit W.s. (ft) 1271.4¢C Flow Area (sqg ft) 167.76
E.G. Slope (ft/ft} 0.012398 Area {sq ft) 315.67
R Total {cfs) 2000.00 Flow {cfs) 2000.00
Top Width (ft) 105.37 Top Width (ft) 105.37
Vel Total (ft/s) 11.92 hyg. Vel. (ft/s) 11.92
Max Chl Dpth (£t) 5.82 Hydr. Depth (ft) 5.57
Conv. Total (cfs) 17961.8 Conv. {(cfs) 17961.8
Length wWtd. (ft) 251.00 Wetted Per. (ft) 30.76
Min Ch El (ft) 1266.00 Shear (1lb/sqg ft} 4.22
Alpha 1.00 Stream Power (lb/ft s) 50.33
Fretn Loss (ft) 3.91 Cum Volume (acre-ft) 1.89 g.06 23.81
C & E Loss (ft) 0.49 Cum S& (acres) 3.61 4.71 28.63

Warning: The velocity head has changed by more than 0.5 £t {(0.15 m). This may indicate the need for
additional cross sections. :

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT Profile #2/3 Spiliway

E.G. Elev [ft) 1278.52 Element Left OB Channel Right ©B
Vel Head (ft) 4,07 Wt. n-Val,. 0.043
W.5. Elev (ft) 1274 .45 Reach Len. (ft) 249.00 251.00 251.¢00
Crit W.s. (ft} 1274.45 Flow Area (sq ft) 246.92
E.G. Slope (ft/ft) 0.013673 Area {(sq ft) 1.87 654.57 1.18
Q Total (cfs) 4000.00 Flow {cfs) 4000.00
Top Width (£t} 158.39 Top Width (ft) 8.42 144.60 5.37
Vel Total (ft/s) 16.20 Avg. Vel. (ft/s) 16.20
Max Chl.Dpth (ft) 8.45 Hydr. Depth (ft) 8,20
Conv. Total (gfs) 34208.6 Conv. (cfs) 34208.6
Length Wtd. (ft) 251.00 Wetted Per. (ft) 30.76
Min Ch El ({ft) 1266.00 Shear (lb/sqg ft) 6.85
21pha 1.0Q4Q Stream Power (lh/fc s) 111.00
Fretn Loss (£t) 3.89 Cum Volume (acre-ft) 6.81 14.15 58.64
C & E Loss (ft) 1.12 Cum SA (acres} 11.27 5.64 71.93

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 wore than 0.5 Et {(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
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critical depth, the calculated water surface came back below critical depth. This
indicates

that there is not a valid subgritical answer. The program defaulted to ¢ritical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,

energy was used.

CROSS SECTION OUTPUT Profile #Full Spillway

E.G. Elev (ft) 1279.19 Element Left OB Channel Right OB
Vel Head (ft) 0.19 Wt. n-val. 0.065 0.043 0.065
W.8. Elev (ft) 127%.01 Reach Len. ({ft) 249.00 251.00 251.00
Crit W.s. (ft) 1279.01 Flow Area (sq ft) 254.11 1314.29 1101.71
E.G. Slope (ft/ft} 0.000646 Area (sq ft) 254,11 1314.29 1101.71
Q Total (cfs) 5000.00 Flow (cfs) 301.29% 4975.67 723.04
Top Width (ft) 1241.70 Top Width (ft} 87.05 1laa.60 1010.06
Vel Total (ft/s) 2.25 Avg. Vel. (ft/s) 1.19 3.9 0.66
Max Chl Dpth (£t} 13.01 Hydr. Depth (ft) 2.92 9.09 1.09
Conv. Toral (cfa) 235981.3 Conv. (cfs) 11849.7 195694 .2 28437.5
Length Wtd. (ft) 251.00 Wetted Per. (ft) 87.22 146,94 1010.19
Min Ch El1 (ft) 1266.0C Shear (lb/sq ft) .12 0.36 0.04
Alpha 2.33 Stream Power {lb/ft =) .14 1.37 0.03
Frctn Loss (ft) 0.45 Cum Volume (acre-ft) 10.88 17.28 78.13
C & B Loss (ft) 0.5¢% Cum SA (acres) 15.70 5.75 73.23

Warning: The energy equation could not be balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this crosgs-section.
Warning: The velocity head has changed by more than 0.5 £t (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 secticns.
Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross
section. This way 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 wvalid 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.

FLOW DISTRIBUTION OUTPUT bProfile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{Et) (£t) {cEs) {sq ft) (£t) (ft) (ft/s)
9946.60 9994 .80 681.46 56.89 10,35 34.07 5.52 11.98
9994 .80 RB 10043.00 1318.54 110.87 20.41 65.93 5.60 11.89
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additiocnal cress sections.

FLOW DISTRIBUTION OUTFUT profile %2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cfs) (sg £t) (Et) {ft) (£t /=)
9946.60 9994 .80 1369.57 83.97 10.35 34.24 8.15 16.31
9994 .80 RB 10043.00 2630.43 162.85 20.41 65.76 8,23 16.14

Warning: The energy equation could not be balanced within the specified number of iterations. The

’ program used critical depth for the water surface and continued on with the calculations.

Warning: The 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
secticn. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to
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. critical depth, the calculated water surface came back below critical depth. This
indicates
that there is not a valid subcritical answer. The program defaulted tc critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,

energy was used.

FLOW DISTRIBUTION OUTPUT profile #Full Spillway

Left sta Right Sta Flow Area W.F. % Conv. Eydr D. Velocity
(ft) {£t) {cfs) (sq ft) (fr) (ft) (ft/s)
9800.90 9833.490 11.87 22.37 22.13 0.20 1.01 0.53
9833.40 9865.90 103.35% 95 .65 32.55 1.72 2.%94 1.08
9865,90 9898.40 186.07 136.09 32.54 3.10 4.19 1.327
LB 9898.40 9946.60 992.64 323.59 48.31 16.54 6.71 3.07
9946.,60 9994 .80 2055.84 501.75 48.52 34.286 10.41 4.10
9994 .80 RE 10043.00 1927.18 488.85 50.12 32.12 10.14 3.94
10043.00 10310.29 459.926 544,34 267.40 7.67 2.04 0.84
10310.29 10577.57 165.21 285.51 267.29 2.75 1.11 0.56
10577.57 10844 .88 5.49 25.23 54.06 G.09 0.27 0.22
10844 .86 11112.14 65.55 147.26 187.50 1.09 0.79 0.45
11112.14 11379.43 26.85 87.37 153.94 0.45 0.45 0.31

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

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (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: Dreamy Draw
REACH: Lower Wash RS: 18.423
INPGT

Description: Lower Wash Reach
Exit Section 1Sth Street Culvert
Cross Section
Data Digitized from Topo Map Supplied by the FCD using BCSS-RMS

Station Elevation Data num= 151
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
3485.7 1280 8500.6 1278 8511 1276 8564.9 - 1276 859%5.8 1278
8642 .6 1280 8672.7 1280 8727.4 1278 8737.8 1276 8956.2 1276
89581.8 1276 9454.3 1274 9469.3 1274.5 9470.8 1274.56 9476 1274.6
9479.6 -1274.6 9483.1 1274.6 9486.2 1274.6 94%1.7 1274.6 9494.3 1274.6
9499.9 1274.6 9501.9 1274.6 9505.1 1274.6 9508.2 1274.5 9519.7 1274.2
5525 1274 $527.6 1273.4 9533 1272 9566.8 1272 9567.7 1272
89568, 9 1272 9594.8 1272.5 961C.1 1272.7 96822.5 1272.% 9631.2 1273
9633.9 1273.1 9643.3 1273.2 58647.7 1273.2 9655.1 1273.3 9662.4 1273.32
9665.7 1273.3 S5682.4 1273.3 58686.5 1273.3 9688 1273.3 9689.4 1273.3
9694.3 1273.4 9695.5 1273.4 9696.4 1273.4 969%7.5 1273.4 9703.9 1273.4
9708.1 1273.3 9710.7 1273.3 9714.6 1273.3 9716.7 1273.3 9722.2 1273.1
9772.3 1272 9775.2 1271.8 9844.4 1271.7 9847.9 1272 9865.7 1272
9941.7 1272 9950.5 1272 9956.4 1271 9%57.8 1270.7 9963.2 1270
9967.2 1268.7 9965.8 1268 9981.4 1266.4 9983.2 1266 9985.5 1265.8
$987.5 1265.7 9992.1 126h.6 9992.7 1265.6 9995,7 1265.3 99%95.8 1265.1
9997 .2 1265 10000 1264.9 10008 1265 10008.1 1265 10009.7 1265.1
10021.9 1265.4 10032.4 1265.6 10037.6 1265.7 10047.3 1266 10055.7 1267.3
10058.9 1268 10063.6 126%.7 10064.2 1270 10065 1270.2 1007C.9 1272
10071 1272 10076.6 1272.4 10078 1272.5 10080 1272.5 10081.4 1272.5
1o0086.3 1272.5 10088.4 1272.5 10092.5% 1272.5 100%9.7 1272.7 10103.7 1272.7
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. 10108.4 1272.7 10115.6 12%2.6 10125.1 1272.5 10130.3 1272.5 10154.3 1272
101586 1272 10156.2 1272 10171.5 1271.7 10180.6 1271.6 10192.3 1271.5
10193.4 1271.5 10218.1 1271.4 10220.1 1271.4 10222.7 1271.3 10234.5 1271.2
10238.2 1271.2 10240.2 1271.2 10257.1 1271.1 10271.1 1270.9 10305 1272
l10323.2 1272 10323.3 1272 10324.5 1272 10333.1 1272 10335.4 1272
10336.8 1272 10339.7 1272 1035¢.4 1272 10350.8 1272 10355.2 1271.9
10369.3 1271.8 1o0378.3 1271.7 10383.3 1271.7 1038%.% 1271.7 10393.5 1271.8
10411.8 1271.9 10420.8 1272 10420.9 1272 10428.3 1272 10442.6 1272
10445.1 1272 10453.7 1272 10578.2 1272 10673.5 1272 10816.9 1272
10920.8 1272 11140.2 1272 1122G.86 1272 11327.2 1272 11391 1272
11549 1274
Manning's n Values nums= .3
Sta n val Sta n val Sta n val
8485.7 .065 9950.5 .043 10071 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9950.5 10071 343 357 364.9 .1 .3
Left Levee Station= §985.34 Elevation= 1280.27
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev [ft) 1269.62 Element Laft OB Channel Right OB
Vel Head (ft) 1.23 We. n-Val. 0,043
W.5. Elev {ft) 1268.39 Reach Len. (ft) 343.00 357.00 364.90
Crit W.s. {ft) 1268.39 Flow Area (sg ft) 224.78
E.G. Slope (ft/ft) 0.020179  Area (sq ft) 224.78
Q Total {cfs) 2000.00 Flow (cfs) 2000.00
Top Width (ft) 91.5% Top Width (ft) 91.59
Vel Total (ft/s) 8.30 Avg. Vel. (ft/s} 8.30
Max Chl Dpth (ft) 3.49 Hydr. Depth (£t} 2.45
Conv. Total (cfs) 14079.2 Conv. (cfs) 14079.2
Length Wtd. (ft) Wetted Pex, {(ft) 92.12
Min Ch E1 (ft) 1264.90 Shear (lb/sq £t) 3.07
. Alpha 1.00 Stream Power {(1lb/ftr s} 27.35
Fretn Loss (£t} Cum volume {acre-ft) 1.89 7.51 23.81
C & E Loss (£t} Cum SA (acres) 3.61 4.15 28.63

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 galculations.
The wvelocity head has changed by more than 0.5 €¢ (0,15 m). This may indicate the need for
additional cross sections.

The conveyance ratio (upstream conveyance divided by downstream convevance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater than 1.0 £t (0.3 m}. between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning:
Warning:

Warning:

CROSS SECTION QUTPUT profile #2/3 Spillway

E.G. Elev (ft) 1272.35 Element Left OB Channel Right OB

Vel Head (ft) 3.51 Wt. n-val. 0.043

W.S. Elev (ft) 1268.84 Reach Len. (ft) 343.00 357.00 364.90

Crit W.S5. (ft) 1269.88 Flow Area (sq ft) 266.10

E.G. Slope {ft/ft) 0.047333 Area (sq ft) 266.10

0 Total (cfs) 4000.00 Flow (cfs) 4000.00

Top Width (£t} 94.35 Top Width (ft) $4.35

vel Total (ft/s) 15.03 Avg. Vel. (ft/s) 15.03

Max Chl Dpth (ft) 3.94 Hydr, Depth (ft) 2.82

Conv. Total (cfs) 18270.2 Conv. {cfsg) 18270.2

Length wtd. ({(ft} 35%.39 Wetted Per. (ft) 95.01

Min Ch El1 (ft) 1264.90 Shear (lb/sq f£t) 8.38

Alpha 1.00 Stream Power (lb/ft s) 125.98

Frotn Loss {£t) 5.83 Cum Volume [acre-ft) "6.81 11.50 58.64

¢ & E Loss (ft) 0.30 Cum Sa ({(acres) 11.24 4.95 71.92
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 ¢.7 or greater than 1.4, Thig way indicate the need for additional cross sections.
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Warning: The energy loss was greater than 1.0 ft
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(0.3 m).
This way indicate the need for additional cross sections.
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between the current and previcus cross

E.G. Elev {ft) 1275.55 Element Left OB Channel
Vel Head (ft} 6.41 Wt. n-val. 0.043
W.5. Elev {ft) 1269.14 Reach Len. (ft} 343.00 357.00
Crit W.5. {ft) 1271.15 Flow Area (sq ft) 295.31
E.G. Slope (ft/ft) Q,078271 Area (sq ft) 295.31
G Total (cis) 6000.00 Flow (cEs) 6000.00
Top Wwidth (ft) $6.16 Top Width (ft) 96.16
Vel Total (ft/s) 20.32 Avg. Vel. (ft/s) 20.32
Max Chl Dpth (ft) 4,24 Hydr. Depth (ft) 3.07
Conv. Total {(cfs) 21446.2 Conv. (cfs) 21446.2
Length Wtd. {(ft) 359.54 Wetted Per. (ft) 96.93
Min Ch E1 (ft) 1264.%0 Shear (1lb/sg ft) 14.89
alpha 1.00 Stream Power (lb/ft s) 302.47
Frctn Loss (ft) 6.47 Cum Volume (acre-ft) 1¢.25 12.64
C & E Loss (ft} 0.31 Cum SA {agres) 15.45 5.05
Warning: The velocity head has changed by more than 0.5 ft (0.15 m}.

additional cross sectioms.

Warning:

than 0.7 or greatexr than 1.4.
The energy loss was greater than 1.0 ft
section.

Warning:

FLOW DISTRIBUTION QUTPUT

Left Sta
(£t)

LB 9950.50
99%0.67
10030.83

Warning:

Right Sta
{ft)
9990.67
10030.83

RB 10071.00

Profile #1/3 Spillway

Flow Area
(cfs) (sq ft)
251.77 37.71
1284 .62 126.52
463.61 60.55

W.P.
(£t)
22.49
40.22
29.40

% Conv.

12.59
64.23
23.18

This may indicate the need for

Hydr D.
(£t)
1.69
3.15
2.08

The energy equation could not be balanced within the specified number of iterations.

Right OB

364.90

74.95
70.32

The conveyance ratic {upstream conveyance divided by downstream conveyance) is less

This may indicate the need for additional cross sections.
(0.3 m). between the current and previous cross
This may indicate the need for additional c¢ross sections.

Velccity
(ft/a)
6.68
10.15
7.66

The

program used critical depth for the water surface and continued on with the calculationsg.

Warning:

additional cross sections.

Warning:

Warning:
section.

FLOW DISTRIBUTION OUTPUT

teft Sta Right Sta

(£L) (fr)

LB 9950.50 89990.67

9999.,67 10030.83

10030.83 RB 10071.00
Warning:

Profile #2/3 Spillway

Flow Area
{cEfs) (sq £t}
555.40 47.396
2476.17 144.36
968.42 73.78

additicnal cross sections.

Warning:

than 0.7 or greater than 1.4.
The energy loss was greater than 1.0 ft

Warning:
section.

FLOW DISTRIBUTION OQUTPUT

Left Sta Right Sta
(ft) {£t)

LB 9950.50 5990.67
9530.67 10030.83
10030.83 RB 10071.00

Flood Controt District FCD 98-16

Profile #Full Spillway

Flow Area
{cfs) {gq ft)
879.89 55.40
3633.56 156.68
1486.55 §3.23

(0.3 m

The velocity head has changed by more than 0.5 ft

W.P.

(ft)
24.08
40.22
30.71

W.P.
(ft)
25.10
40,22
31.61

(0.15 m).

%

%

The conveyance ratio (upstream conveyance divided by downstream conveyance)
than 0.7 or greater than 1.4.
The energy loss was greater than 1.0 ft

Conv.

13.89
6£1.90
24 .21

The velocity head has changed by more than 0.5 ft (0,15 m).

Conv .

14.66
60.56
24.78

This may indicate the need for

is less

This may indicate the need for additional cross sections.
. between the current and previous cross
This may indicate the need for additional crcss sections.

Hydr D. Velocity
(£t) {ft/s)
2,02 11.58
3.5%9 17.15
2.43 13.13

This may indicate the need for

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
This may indicate the need for additional cross sections.
{0.3 m}. between the current and previcus cross
This may indicate the need for additional cross sections.

Hydr D. Velocity

(££) (ft/s)

2.24 15.88

3.90 23.19

2.67 17.86
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. Warning: The velogity head has changed by more than 0.5 £t (0.15 wm). This wmay indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less
than 0.7 or greater than 1.4. This may indicate thé need for additional cross sections.
Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash RS: 18,355
INPUT

Description: Lower Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data num= 123
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
7419.5 1272 7437.4 1270 7525.%9 1268 7597.8 1266 7785.% 1266
7888.5 1266 7953.5 1264 8011.6 1262 808l1.2 1262 8179.4 1264
8196.8 1264 8214.5 1264 8697.4 1264 8743.9 1264 §890.7 1265
8970.1 1266 9344.8 1266 9436.5 1266 9462.6 1266 9487.9 1268
9507.4 1268 9509.3 1268 9511.9 1267.9 9555.8 1267.3 9563.7 1267.6
9568.7 1267.8 9571.6 1267.8 9575.6 1267.8 9586.6 1267.7 9599.8 1267.5
9621.6 1267.2 9625.3 1267.2 9632.9 1267.2 59635.3 1267.2 9642.1 1267.1%
9643.8 1267.1 9652.2 1267 9662.5 1266.9 9667.4 1266.3% 3683.5 1266
9710.2 1266 9712.5 1265.6 9717 1266 9722.8 1266 9726.7 1266
9731.8 1266 9748.5 1266 9762.9 1266 9788.8 1267.1 9793.5 1267.1
9795.9 1267.1 9797.5 1267.2 9801.1 1267.1 9809.7 1266.9 9811.8 1266.%
5820.2 1266.9 9825.2 1266.9 9831.9 1267 9838.3 1267 9842.5 1267
98p0.1 1267.1 9861.2 1267.1 9870.2 1267.2 9871.4 1267.3 9881.3 1267.1
9893.1 1266.9% 9900 1266.9 9918.4 1266 9922 1266 9925.6 1266
9950.5 1266 5953.2 1266 9957.9 1265.4 2970 1264 9970.2 1264
9980.6 1262.7 5%84.1 1262 99%86.2 1261.7 10000 1261.2 10010.5 1261.9
10010.6 1261.% 10011.3 1262 10012.1 1262.1 10021.1 1264 10023.1 1264
10025.6 1264.1 10026.5 1264.2 10028.3 1264.3 10030.5 1284.4 10066.3 1266
10069.4 1266.3 10069.7 1266.4 10107.3 1267 10108.6 1267 10113.2 12€66.9
10118.3 1266.8 10126.5 1266.7 10130.4 1266.7 10337 1266.6 10156.1 1266.6
101le6.6 1266.5 10174.]1 1266.5 10180.4 1266.4 10200.1 1266.1 10203.8 12686
10312.9 1266 10333.9 1266 10365.5 1266 10454.8 1266 1085%.5 1266
10900.1 1266 1134%.5 1264 11363.5 1262 11374.8 1260 11386.3 1258
11394.4 1258 11402.3 1260 11418.2 1260 11426.2 1260 11437.8 1262
11446.3 1264 11452.8 1266 11462 1268
Manning's n Values num= 3
Sta n vVal Sta n val Sta n val
7415%.5 .065 2953.2 043 10069.7 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9953.2 10069.7 427.7 409 406.6 1 .3
Left Levee Station= 9491.54 Elevaticn= 1269,.96
CR(SS SECTICON OUTRUT Profile #1/3 Spillway
B.G. Elev (ft) 1264.93 Element Left CB Channel Right OB
Vel Head (ft) 0.19 Wt. n-val. 0.043 C.065
W.S. Elev (ft) 1264.74 Reach Len. (ft) 427.70 409.00 406.60
Crit w.s. (ft) 1262.67 Flow Area (sqg ft) 136.5¢ 466.15
E.G. Slope {ft/ft) 0.007892 Area {sg ft) 136.5% 466.15
0 Total (cfs) 200¢.00 Flow {cfs) §25.62 1374 .38
Top Width (ft) 33%.70 Top Width (ft) 74.47 265.23
Vel Total (ft/s) 3.32 Avg. Vel. (ft/s) 4.58 2.95
Max Chl Dpth (£ft) 6.74 Hydr. Depth (ft) 1.83 1.76
Conv. Total (cfs) 22513.0 Conv. (cfs} 7042.3 15470.7
Length wWtd. (ft) 407.74 Wetted Per. (ft} 74 .95 266.49
Min Ch E1 (ft) 1261.20 Shear (lb/sq ft) 0.3¢ 0.86
Alpha 1.14 Stream Power (lbh/ft s) 4 .11 2.54
Fretn Loss (ft) 3.00 Cum Volume {acre-ft) 1.89 6.03 21.86
. C & E Loss (ft) .02 Cum SA (acres) 3.61 3.47 27.52

Warning: Divided flow computed for this cross-section.

Flood Control District FCD 98-16 June, 1999




::?.l[! Kimley-Hovn N
— and Assotiates, Inc. Delineation of Spillway Flows for Dreamy Draw Dam
Page 72

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 additicnal cross sections.
Note: Hydraulic jump has occurred between this ¢ross section and the previous upstream section.

CROSS SECTION OUTPUT profile #2/3 Spillway

E.G. Elev (ft) 1266.41 Element Left OB Channel Right OB
Vel Head (£t) 0.22 Wt. n-val. 0.0865 0.043 0.065
W.S. Elev (ft) 1266.18 Reach Len. (ft) 427.70 409.00 406.60
Crit W.s8. (ft) 1263.58 Flow Area {sq ft) 23.51 276.10 1213.5%
E.G. Slope (ft/ft) 0.008164 Area (sq ft) 23.51 276.10 1213.5%
Q Total (ecfs) 4000.00 Flow (cfs) 15.90 1540.28 2443 ,82
Top Width (ft) 1499.69 Top Width {ft) 125.54 115.01 1259.12
vel Total (ft/s) 2.64 Avg. Vel. (ft/s) 0.68 5.58 2.01
Max Chl Dpth (£t) 8.18 Hydr. Depth (ft) 0.13 2.40 0.96
Conv. Total (cfs) 44270.8 Conv. (cfs) 176.0 17047 .4 27047.5
Length Wtd. (ft) 407 .80 Wetted Per. (ft) 125.62 115.60 1260.59
Min Ch E1 (£t) 1261.20 Shear (lb/sq ft) 0.10 1.22 0.49
Alpha 2.07  Stream Power (lb/ft =) 0.06 6.79 0.99
Fretn Loss (ft) 3.37 Cum Volume {acre-£ft) 6.71 9.28 53.56
C & E Loss (ft) 0.02 Cum SA (acres) 10.75% 4.09 66.64

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION QUTPUT Profile #Full Spillway

E.G. Blev (ft} 1266.82 Element Left OB Channel Right OB
Vel Head {ft) 0.21 Wt. n-val. 0.065 4.043 0.065
W.S. Elev (ft} 1266.61 Reach Len. (ft) 427.70 409.00 406 .60
Crit W.S. (ft) 1265 ,328 Flow Area (sqg £t} 82.55 325.56 1758.32
E.G. Slope (EL/£L) Q.006928 Area (sq ft) 82.55 325.56 1758.32
Q Total (cfs) 6000.00 Flow (cfs) 104 .58 1851 .31 4044 .13
Top Width (ft) 1600,.91 Top Width (ft) 151.94 116.50 1332.47
Vel Total (ft/s) 2.77 Avg. Vel. [(ft/s) 1.27 5.6% 2.30
Max Chl Dpth (ft) B.61 Hydr. Depth (£t) 0.54 2.7%9 1,32
Conv. Total (cfs) 72083.4 Conv. (cfs) 1256.1 22241.5% 48585.8
Length wWtd. (ft) 407.73 Wetted Per. (f£t) 152.03 117.11 1333.589
Min Ch E1 (ft) 1261.20 Shear (1lb/sg ft) 0.23 1.20 0.57
Alpha 1.77  Stream Power ({(lb/ft s) 0.30 6.84 1.31
Fretn Loss (ft) 3.46 Cum Volume (acre-ft) 9,92 10.10 67.59
C & E Loss (ft) 0.03 Cum SA {acres) 14.86 4.18 64.74

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m}. between the current and previous cross
section. This may indicate the need for additional cross sections.

Note: Hydraulic jump has ocourred between this cross section and the previous upstream section.

FLOW DISTRIBUTION OUTPUT profile #1/3 Spillway

Left Sta Right Sta Flow Area W.p. % Conv. Hydr D. Velocity
(£t) (ft) {cfs) (sg £t} {ft) {(ft) (ft/=s)
LB 9953.20 99%2.,03 207.27 49,72 28.64 1¢.36 1.75 4.17
9952.03 10030.87 417.36 85.70 39.089 20.87 2.21 4.87
10030.87 RB 1006%.70 0.99 1.16 7.22 0.05 0.18 0.85
10069.70 11064 .20

11064,20 11263.10 7.47 14.11 79.63 0.37 0.18 0,53
11263.10 11462.00 1366.591 452,04 186 .86 68.35 2.44 3.02

Warning: Divided flow computed for this cross-sectionm.
" Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross
section. This may indicate the need for additional cross sections.
Note: Hydraulic jump has occurred between this cross section and the previcus upstream section.

FLOW DISTRIBUTION CUTPUT profile #2/3 Spillway

Flood Control District FCD 98-16 June, 1999




-.[! Kimlay-Horn . .
[ ang Assaciales, Inc. Detineation of Spiliway Fiows for Dreamy Draw Dam

Page 73
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) {(ft} {cfs} (sg £t} (ft) (ft) (ft/s)
9108.63 9953.20 15.30 23.51 125.62 0.40 0.13% 0.68
LB 9953.20 $982.03 515.66 99.47 39.13 12.88 2.56 5.18
9992.03 10030.87 932.37 141.85 39.09 23.31 3.65 6.57
10030.87 RB 1006%.70 $2.25 34.78 37.39 2.31 0.93 2.65
10065.70 10268.60 4.39 12.71 74,07 .11 0.17 0.35
10268.60 10467.50 13.35 36.76 158.90 0.33 0.18 0.36
10467.50 10666.40 13.35 36.76 188.90 0.33 0.18 0.38
10666.40 10865.30 13.35 36.76 1%8.50 0.33 0.18 0.36
10865.30 11064.20 66.89 96 .68 ©1%8.80 1.67 0.49 0.69
11064.20 11263.10 370.54 270.058 158.90 9.26 1.36 1.37
11263.10 11462.00 1961.96 723.83 152.02 49.05 3.80 2.71

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.2 m). between the current and previous ¢ross
section. This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previocus upstream section.

FLOW DISTRIBUTION OUTPUT profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(Et) (£t} {cfs) {sq ft) $4] {£t) (ft/s)
91¢8.63 9953.20 104.56 82.55 152.03 1.74 0.54 1.27
LB 5953.20 9992.03 630.02 115.9% 39.13 10.50 2.%9 5.43
9992.03 10030.87 1059.50 158.38 39.09 17.66 4.08 6.69
10030.87 RB 10069.7¢ 161.79 51.19 38.90 2.70 1.32 3.16
10069.7C 10268.60 35.48 52.78 145.47 0.59 0.36 0.67
10268.60 10467.50 115.41 121.40 198.90 1.92 0.61 0.95
10467.50 10666.40 115.41 121.40 198.90 1.92 0.61 0.95
10666.40 10865.30 115.41 121.40 198.90 1.52 0.61 0.95
10865.30 11.064.20 225.23 181.32 198.90 3.75 0.91 1.24
11064.20 11263.10 689.11 354.69 198.90 11.49 1.78 1.94
11263.10 11462.00 2748.09 805.33 194.02 45.80 4.18 3.41

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross
gsection. This may indicate the need for additiocnal cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
CROSS SECTION RIVER: Dreamy Draw

REACH: Lower Wash RS: 18.278

INPUT

Descripticon: Lowey Wash Reach
Cross Section Data Digitized from Topc Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data num= 152
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
7334 1266 7484.6 1266 75%8.8 1266 7685.8 1264 7770.3 1262
8096 .4 1260 818l1l.6 1258 8188.3 1256 8203.6 1256 8367.7 1258
84387 1254 8387.7 1254 8426.6 1254 8433 1252 8442.9 1252
B446.8 - 1254 8490.6 1256 8491.9 1256 8615.9 1256 86%5.7 1256
8757.5 1256 8769.3 1256 8774.1 1256 88l6.4 1258 8866.7 1260
8919.6 1262 9196.3 1262 9238.5 1262 9435.1 1262 9446.5 1262
9500.1 1264 9521.5 1264.1 9552.8 1264 9862 1264 9572.4 1264
9578.5 1264.1 9585.4 1264.1 9593.6 1264.1 9615.5 1264 9617.8 1264
9662.8 1263.5 9670.1 1263.5 5674 1263.5 9678.4 1263.5 9701.6 1283.9
9711.5 1264 9734.7 1264.5 9732.6 1264.4 9749.4 1264.6 9756.2 1264.6
9773.7 1264.7 9781.1 1264.7 979%.1 1264.8 9803.6 1264.9 9807.4 1264.9
9810.2 1264.9 9830.5 1264.8 9832.6 1264.8 9833.9 1264.9 9835.4 1264.9
9836.7 1264.9% 9836.9 1265 9853.3 1265 9857.7 1265 9879.6 1264.7
9908.9 1264.4 9939.1 1264.1 99%47.% 1284 9952.4 1263.2 9958.4 1262
9961.7 1261.3 9967.9 12560 9980.3 1258 99%80.4 1258 9987.6 1257.5
9990.4 1257.3 9991.1 1257.3 9992.4 12857.2 9982.6 1257.1 9998 1256.9
99995.3 1256.8 1000C.3 1256.8 10000.7 1256.8 10003.1 1256.9 10003.6 1257.1
10003.7 1258 10003.8 1258 10024.5 1259.2 10042.7 1260 10046.3 1260.7
10053.6 1262 10089.2 1263.9 10092.3 1264 10093 .4 1264 10133.1 1264
10137.4 1263.% 10147.5 1264 10172 1264 10176.2 1264 10183.1 1264.1
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10201.6 1264.2 10222.5 1264.2 10235.4 1264.2 10247.3
10276.6 1264 10279.1 1264 10303.,1 1263.6 10303.9
10306.8 1263.8 10307.1 1263.8 10307.5 1263.8 10308.4
10311 1263.8 10311.7 1263.8 10312.2 1263.9 10312.6
10315 1263.8 10315.4 1263.8 10316 1263.8 10316.8
10322.3 1263.8 10360.3 1263.6 10367.8 1263.6 10401.2
10420.8 1263.4 10437.3 1263.3 10547.9 1262 10568.1
10773 1262 10851.8 1262 10850.1 1262 11326.4
11378.4 1262 11575.2 1262 11723 1262 11726.4
11737.6 1256 11752.5 1256 11757.6 1258 11762.5
118%2.8 1262 12156.2 1264
Manning's n Values nums= .3
Sta n Val Sta n val Sta n val
7334 .065 5947.9 .043 10089.2 .065
Bank Sta: Left Right Lengths: Left Channel Right
9547.9 10089.2 411.7 403 372.6
Left Levee Station= 9502.82 Elevation= 1265.98%
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1261.91 Element
Vel Head (ft) 0.40 Wt., n-Val.
W.S8. Elev (ft} 1261.51 Reach Len. (ft}
Crit wW.8. (ft) 1260.23 Flow Area (sqg ft)
2.G. Slope (ft/ft) 0.006877 Area (sqg £t}
Q Tetal (cfs) 2000.00 Flow (cfs)
Top Width (ft) 131.95 Top Width (ft)
Vel Total (ft/s) 5.03 Avg. Vel. {ft/s)
Max Chl Dpth ({(ft) 9.51 Hydr. Depth (ft}
Cenv. Total (cfs) 24117.6 Conv. (cfs)
Length Wtd. (£t) 391.74 Wetted Per. (ft}
Min Ch El1 (ft) 1256.80 Shear {lb/sqg ft)
Alpha 1.02 Stream Power (lb/ft
Frctn Loss (ft) 4.04 Cum Volume {acre-ft)
C & E Loss (ft) .02 Cum SA (acres)
Warning: Divided flow computed for this cross-section.
Warning:
than ¢.7 or greater than 1.4.
Warning:

section.

CROSS SECTION QUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.5. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total {cfas)
Top Width (ft)
vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
FPrctn Loss (ft)
C & E Losas (ft)
Warning:

Profile #2/3 Spillway

1283.02 Element
0.42 Wt. n-val.
1262.60 Reach Len. (ft)
1262.60 Flow Area (sq ft}
0.008357 Area (sq £ft)
4000.00 Flow (cfs)
1584.69 Top Width (£t}
2.91  Avg. Vel. (ft/s)
10.60 Hydr. Depth (ft)
43754 .9 Conv. ({(c¢fs)
Wetted Per. (ft)
1256.80 Shear (1b/sqg ft)
3.20 Stream Power (lk/ft
Cum Volume (acre-ft)

Cum SA (acres}

Delineation of Spiliway Flows for Dreamy Draw Dam

1264 .
1263.
1263.
1263.
1263.
1263.5
1282
1262
1280
1260

oM ]

Coaf

s)

s)

10262.
10304.
10309.
10314,
10318.
10412,
10735,
11337.
11732.
11766 .

RO R U ST s W

£ Contxr.

.1

Left CB

411.70

Left OB

411.70

6.60
10.13

1264,
1263,
1263.
1263,
1263,
1263.4
1262
1262
1258
1262

D o~

Expan.

Channel

6.0
403
236
236.

1278,
90,
5.

2
15415
91.
1.

6.
4.
2.

Chann
0.0
403.
343.
343,
23089.
109.
5,
3.
25258
11%.
1.
10.
[
3.

43

.00
.73

73
34
10
40

.63

.3
51
11
00
27
6%

el
43
a0
99
99
10
47
71
14
.6
05
62
8BS

.37

04

Right
0.
372

1le0.

160

721.

41

4.

3
870
44
1

7
18
26

Right
0.

372,
1029.
1029.
1690.
1475.

1.
0.

1849
1477

0.
0.
43,
53,

The energy equation could nct be balanced within the specified number of iteraticns.
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OB
065
.60
68
.68
66
.85
49
.84
2.3
.06
.57
.03
.94
.08

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

Thig may indicate the need for additional cross sections.
The energy loss was greater than 1.0 ft {0.3 m). between the current and previcus cross
This may indicate the need for additional cross sections.

OB
065
60
52
52
90
22
64
70
6.3
.69
36
60
03
88

The

program used critical depth for the water surface and continued on with the calculations.

Warning:
Warning:
gection.

CROSS SECTICN CUTPUT

Flood Controi District FCD 98-16

Divided flow computed for this cross-section.
The energy loss was greater than 1.0 £t (0.3 m). between the current and previcus cross
This may indicate the need for additicnal cross sections.

Profile #Full Spillway

June, 1999
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E.G. Elev (ft)
Vel Head {(ft)
W.S. Elev (ft}
Crit Ww.s. {ft}
E.G. Slope (ft/ft)
Q Total {cfs)
Top Width (ft}
Vel Total (ft/s)
Max chl ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

1263.33
0.48
1262.85
1262.85
0.010646
6000.00
1644.91
3.37
10.85

58150.

7

1256.80
2.72

Element

Wt. n-val.
Reach Len. (ft)
Flow Area (sg ft)
Area (sq ft)
Flow (cfs)

Top Width (£t)
Avyg. Vel. (ft/s)
Hydr., Depth (ft)
Conv. (cfs}
Wetted Per. (ft)
Shear (lb/sq ft)

Delineation of Spillway Flows for Dreamy Draw Dam

Left OB

411.70

Stream Power (lb/ft s)
Cum volume (acre-ft)

Cum $A (acres)

$.52
14.11

Channel
0.043

403
372
372
2869,
115.
7.

3.
27808
117.
2.
16.

6

3

.00
.14
.14

27
41
Ty
22
.3
03
11
30

.82
.08

Right
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OB

0.065

372,
1405.
1405.
3130.
1529.

2.
0.

60
66
66
73
50
23
2

30342.4

1531
0

1

52

51.

.87
.61
.36
.82
38

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additicnal cross sections.

FLOW DISTRIBUTION QUTPUT

Left Sta Right Sta
(ft) (fr)

LB 9547.%0 9995.00
99985.00 10042.10
10042.10 RB 10089.20
10089.20 11565.63
11.565.63 11860.91

Profile #1/3 Spillway

Flow
(cfs)

520,
T41 .
1s.

721,

60
54
21

66

Area W.B.
(sq ft) (ft)
95,41 34.64
134.42 48.60
5.90 8.87
160.68 44,06

Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratio (upstyeam conveyance divided by downstream conveyance)
than 0.7 or greater than 1.4.

% Conv.

26.
37.
0.

36

03
08
81

.08

Hydr D.

{(ft)
.78
.85
.78

QNN

w

.84

Velocity

(ft/s
5.4

)
6

5.52

2.3

4.4

5

9

ig less

Thig may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m).
section. This may indicate the need for additicnal c¢ross sections.

FLOW DISTRIBUTION CUTPUT

Left Sta Right &ta
(ft) (£r)

LB 9947.20 9995.00
9955.00 10042.10
10042.10 RB 10089.20
10089.20 10384.49
10384 .49 10679.77
10679.77 10975.06
10975, 06 11270.34
11270.34 11565.63
11565.63 11860.921
11860.91 12156.20

Profile #2/3 Spillway

Flow
{cfs)

899.
1346.
632,

118,
245.
245,
245,
791.
.32

44

06
38
66

47
64
64
64
18

Area W.P.
{sq ft) (£t)
135.81 40,09
185.58 48.00

22.18% 22.96
94 .65 183.02
177.52 295,29
177.52 295.29
177.52 295.23
359.32 297.75
42,97 i1i.07

between the current and previous cross

% Conv.

22
33

R W aoh N

.48
.66
1.

59

.96
.14
.14
.14
.78
.11

Hydr D.

(fE)
.43
.95
.97

o W W

.52
.60
.60
.60
.22
39

OB COOoOOo

Velocity
(ft/s)

6.6
7.2

2
4

2.87

.2
.3
.3
.3

ROKRR R PR

5
8
8
8

.20
.03

Warning: The energy equation could not be balanced within the specified number cof iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 £t (0.3 m).
secticn. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION QUTPUT

Left Sta Right Sta
(£t) (£t}

LB 9947.90  39895.00
9995.00 10042.10
10042.10 RB 10089.20
10089.20 10384.49

Flood Control District FCD 98-16

Profile #Full Spillway

Flow
(cfs}

1107.
1666.
95.

99
10
18

Rrea W.P.
{sq ft) {Et)
145.89 41.36
197.78 48.00

28.48 27.66

between the current and previous cross

% Conv.

18.
27.
1.

47
77
59

Hydx D.
(£t)
3.57
4.290
1.04

Velocity
(ft/s)

7.5
8.4

9
2

3.34
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10384.49 10679.77 253.33 143.14 204.32 4.22 0.70 1.77
10679.77 10975.06 506 .85 251.45 295.2% 8.45 0.85 2.02
10875.06 11270.34 506 .85 251.45 295.2¢% 8.45 Q.85 2.02
11270.34 11565.63 506.8% 281.4% 295.29 B.45 Q.85 2.02
11565.63 11860.91 1248,18 433.25 287.75 20.80 1.47 2.88
11860 .91 12156.20 108.68 74.90 144.04 1.81 0.52 1.45

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

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wasgh RS: 18.201
INPUT

Description: Lower Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD uging BOSS-RMS

Station Elevation Data num= 214
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
7345.7 1264 7367.775 1262 7404.25 1260 7636.35 1258 7666.55 1258
7752.35 1258 7770.55 1256 7811.45 1256 8125.85 1256 8146.25 1254
8154.25 1252 8160,35 1250 8174.75 1250 8179.45 1252 8187.25 1254
8572 .65 1254 8593.75 1254 8796.65 1256 8947.25 1258 8955.95 1258
9016 .35 1258 9135.65 1258 5147.55 1256 9154.65 1254 5181.85 1254
92006.45 1256 9334.85 1258 9457.75 125% 9460.75 1259 9469.25 1259
G477.55 1258 9482.25 1259 9485.05 1259 9488.25 1259 9511.05 1258.8
9525.75 1258.7 9552.35 1258.4 5587.05 1258.4 9604.65 1258.1 9611.75 1258
9612.75 1258 9619.75 1257.9 9625.65 1257.5 9638.35 1257.8 9%9649.15 1257.8
9679.45 1257.9 9679.65 1257.% 96%0.35 1257.9%9 9690.645 1257.9 9706.15 1257.9
9707.05 1257.9 9707.45 1257.9 9708.15 1257.9 9708.,35 1257.9 9708.65 1257.9
9708.95 1257.9% 9710.75 1257.9 9711.65 1257.% 8713.6% 1257.8 9717.05 1257.8
9717.55 1257.8 9721.25 1257.7 9742.35 1287.4 9750.65 1257.4 9755.85 1257.4
9766.75 1257.5 9772.65 1257.6 97%4.85 1257.7 9800.85 1257.7 98l5.55 1258
9815 .65 1258 9817.15 1258 9823.95 1258.1 9833.25 1258.2 9842.25 1258.3
9853.05 1258.3 9867.55 125B.3 9899.65 1258.3 9%09.85 1258.3 9915.,65 1258.3
9920.15 1258.2 9929.25 1258.1 9935.65 1258 9936.45 1258 9940.15 1257.6
9948.95 1256.6 9953.15 1256.1 9954.25 1256 9%54.75 1255.9 5988.0% 1254

99%0.65 1253.9% 9992.55 1253.,9 9999.65 1253.210000.35 1253,210000.85 1253.7
10001.45 1253.810003.55 125410011.75 1255.710013.G5 125610019.15 1257.7
10021.35 125810022.45 1258.110¢025.75 1258.110033.95 1258.310048.55 1258.5%
10070.45 1258.910074.15 1258.910078.35 1258.910104.85 1258.810111.55 1258.8
10136.25 1258.710146.05 1258.610149.75 1258.610163.75 1258.410165.95 1258.4
10167.25 1258.410168.55 1258.410172.55 1258.310173,75 1258.310176.25 1258.3
10176.75 1258.310177.55 © 1258.310178.45 1258.310179.55 1258.410180.35 1258.4
10183.75 1258.310184.55 1258.310185.55 1258.4101%0.75 1258.510191.65 1258.6
10194.15 1258.510195.55 1258.610200.35 1258.510202.55 1258.510207.15 1258.5
10209.15 1258.610218.65 1258.810224.15 1258.810229.45 1258.910233.15 1258.9
10243 .85 1258.910246.65 1258.910265.35 1258,910266.25 1258.910271.05 1258.9
10280.25 1258.910282.45 125910287.15 1259.210288.15 1259.310288.45 1259.3
10288.95 1259%.410290.35 1259.410291.45 1259.410298.95 1259.410300.15 1259.4
10301.45 -1259.410306.35 1259.510307.85 1259.510310.35 1259.510312.45 1259.5
10315.35 1255.410318%.05 1259.410322.05 1259.410324.15 1259.310324.95 1259.3
10327.95 125%.210329.45 125%.210335.05 1259.210336.75 1259.210344.55 1259.1
10349.25 125910354 .75 125910366.05 1258.810383.45 1258.610384.85 1258.6
10396.75 1258.510398.65 1258.610409.95 1258.810413.55 1258.810416.75 1258.8

10419.15 1258.710423.35 1258.710435.25 1258.710439.95 1258.710442.05 1258.7
10451.85 1258.610470.05 1258.410478.95 1258.310488.35 125810490.25 1258
10559.85 125810563 .55 125810569.75 125810576 .65 125810723.85 1256
J0767.75 125610545.85 125811142.75 126011170.35 126011305.15 1260
11328.45 126011372.55 126011413.55 126011461.05 125811470.55 1258
11519.45 125811535.25% 125811763.15 125811768.35 125611772.75 1254
1 11823.28 125812033 .85 1258 12214.8 1258 12261.5 12690
Manning's n Values num= 3
Sta n Val Sta n val 5ta n Vval
7345.,7 .065 9936.45 .04310022.45 .065
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. Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9936.4510022.45 206.9 207 212 .1 .3
Left Levee Station= 9455.47 Elevation= 1261
CROSS SECTION OUTPUT Profile #1/2 Spillway
E.G. Elev (ft) 1257.85 Element Left CB Channel Right OB
Vel Head {ft) 0.61 Wt. n-val. 0.043 0.065
W.8. Elev (ft) 1257.25 Reach Len. (ft} 206.90 207.00 212.00
Critt Ww.5. (ft) 1257.25 Flow Area (sq ft} 163.35 259.61
E.G. Slope (ft/ft) 0.017104 Area (sq Zft) 163.35 259.61
0 Total (cEs) 2000.00 Flow (cfs) 1239.99 760.01
Top Width (ft) 369.58 Top Width (ft) 74.27 295,33
Vel Total (ft/s) 4.73 Avg. Vel. (ft/s) 7.59 2.93
Max Chl Dpth {ft) 7.25 Hydr. Depth (ft) 2,20 0.88
Conv. Total (cfs) 152%2.4 Conv. {cfs) 9481.2 5811.2
Length wWtd. (ft) 208.72 Wetted Per. (ft) 75.04 296.14
Min Ch El (ft) 1253.20 Shear (lb/sq ft) 2.32 0.94
Alpha 1.74 Stream Power (lb/ft g) 17.64 2.74
Frctn Loss (ft) Cum Volume (acre-ft) 1.89 2.42 17.14
C & E Loss (ft) Cum SA (acres) 3.61 1.93 24 .63

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

Warning: Divided flow computed for this cross-sectiomn.

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 additicnal cross sections.

CROSS SECTION OUTPUT Profile #2/3 Spillway

E.G. Elev (ft) 1258.,74 Element Left OB Channel Right OB
Vel Head (£ft) 0.39 Wt. n-val. 0.065 0.043 0.065
W.S5. BElev {(ft) 1258.34 Reach Len. (ft) 206.90 207.0¢0 212.00
Crit W.8. (ft) 1257,.94 Flow Area (sq ft) 139.17 252.45 260.85
E.G. Slope (ft/ft) 0.010307 Area (sq ft) 139.17 252.45 960.85
Q Total (vfs) 4000.00 Flow (cfs) 175.96 1803.09 2020.95
Top Width (ft) 1731.81 Top Width (ft) 346.06 86.00 1299.,75
Vel Total (ft/s} 2.96 Avg. Vel. (ft/s) 1.26 7.14 2.10
Max Chl Dpth (ft) 8.34 Hydr. Depth (£t} 0.40 2.94 0.74
Conv. Total (cfs) 39400.3 Conv. {cfs) 1733.2 17760.6 19906.5
Length Wtd. (£t} 209.04 Wetted Per. (ft) 346.08 86.20 1300.77
Min Ch E1 (ft) 1253.2¢0 Shear {(lb/sq ft) 0.26 1.87 0.48
Alpha 2.89 Stream Power {(lb/ft g) 0.33 13.35 1.00
Frctn Loss (ft) Cum Volume (acre-£g) 5.94 3.61 34 .57
C & E Loss (ft) Cum SA (acres) 8.50 2.13 42,01

Warning: The energy equation could not be kalanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the caleculations.

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section., This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT Prefile #Full Spillway
E.G. Elev (ft) 1259.71 Element Left OB Channel Right OB
vel Head {ft) 1.77 Wt. n-Val. 0.065 0.043 0.065
W.5. Elev (ff) 1257.94 Reach Len. (ft) 206.59¢C 207.00 212.00
Crit W.S. (ft) 1257.94 Flow Area (sygq ft) 39.9% 217.58 505.25
5.G. Sleope (ft/ft) 0.046121 Area (sq ft) 39.99 217.58 505 .25
Q Tetal ({cfs) 6000.,00 Flow (cfs) 68.30 3030.32 2501.38
Top Width (ft) 696.83 Top Width (£t) 195.14 83.83 417.86
vel Total (ft/s) 7.87 Avg. Vel. (ft/s) 1.71 13.93 5.74
Max Chl Dpth (ft) 7.54 Hydr. Depth (ft) 0.20 2.60 i.21
Conv. Total (cEs) 27917.3 Conv. (cfs) 317.8 14099.7 13499.8
N Length wWtd. (ft) Wetted Per. (ft) 195.16 84 .72 418.83
Min Ch El1 (ft) 1253.20 Shear (1lb/sq ft) 0.59 7.41 3.48
aAlpha 1.84 Stream Power (lb/ft s) 1.01 103.14 19,98
Froetn Loss (£t) Cum Volume (acre-ft) 9.33 4.09 44.65
C & E Loss (ft) Cum SA (acres) 13.19 2.17 43.05
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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: Divided flow computed for thie cross-section.
Warning: The velocity head has changed by more than ¢.5 ft (0.15 m}. This may indicate the need for
additional cross sections.
Warning: The conveyance ratic (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
gsection., This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The c¢ritical depth with the lowest,
valid,
water surface was used.

FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{(ft} (fr) {cEs) (sqg f£t) (ft) {ft) (ft/=)
LB 9936.45C 9965.12 113.40 24.690 21.96 5.67 1.13 4.61
9965.12 9993.78 657.08 78.59 28.71 32.85 2.74 8.36
9993 .78 RE 10022.45 469.51 50.16 24,37 23.48 2.53 7.80
10022 .45 10342.31

10342.31 10662.18 6.23 6.15 30.10 Q.31 0.20 1.01
i0662.18 10982.04 442.58 175.01 216.61 22.13 0.81 2.83
10582.04 11621.77

11621.77 11941.54 311.21 78.45 49.43 15.56 1.61 3.97

Warning: The energy equaticn could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued cn with the calculations.

Warning: Divided flow computed for this cress-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

. section. This may indicate the need for additional cross sections.
FLOW DISTRIBUTION OUTPUT profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t (cfs) {sq £t) {ft) {(ft) {ft/s)
9072.87 9936 .45 175.86 13%.17 346.08 4,40 0.40 1.26
LB 9836.45 9965.,12 271.1% 53.43 28,81 6.78 1.86 5.07
9965 .12 9993.78 905.56 11¢.01 28.71 22.64 3.84 8.23
9993 .78 RB 10022.45 626.38 8%.01 29.3¢% 15.66 3.10 7.04
10022.45 1¢342.31 1.08 2.42 25.43 0.03 0.10 0.45
10342.31 10662.18 169.33 111.22 187.07 4,23 0.59 1.52
10662.18 10982.04 1298.34 466 .50 317.486 32.46 1.47 2.78
10982.04 11301.91

11301.91 11621.77 58.67 56.52 168.81 1.47 ¢.33 1.04
11621.77 11541 .64 394.17 229.12 320.83 9.85 0.72 1.72
11941.64 12261.50 99.36 95.07 281.18 2.48 0.34 1.05

Warning: The energy equation could not ke balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv, Hydr D. velocity
(£t} (£t} {cfs) (sq ft) (ft) (ft) (ft/s)
9072.87 9936.45 68.30 39.9% 195,16 1.14 0.20 1.71
LB 9936.45 9965.12 381.48 41.77 28.21 6.36 1.49 9.13
9965.12 9993.78 1870.57 98.33 28.71 26.18 3.43 15.97
9393.78 RB 10022.45 1078.27% 77.47 27.81 17.97 2.86 13.92
. 10022.45 10342.31
10342.31 10662.18 141.95 44,35 80.80 2.37 0.55 3.20
10662.18 10982.04 1905.81 345.34 277.96 31.76 1.24 5.52
10982.04 11621.77
11621.77 11941.64 853.63 115.57 60.07 14.23 1.95 7.38
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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 caleculations.
Warning: Divided flow computed for this cross-gection.
Warning: The velccity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additjonal 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 additiomnal cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
water surface was used.

CROS8 SECTION RIVER: Dreamy Draw
REACH: Lower Wash R5: 18.1s2
INPUT

Desgcription: Lower Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data num= 232

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
6807.4 1257.5 6820.5 1257.7 6840 1257.9% 6840.3 1257.9 6841.2 1257.9
6841.7 1257.% 6842.1 1257.% 6842.3 1257.9 6842.7 1257.9 6843 1257.9
6843.3 1257.% 6843.9 1257.% 6B44.3 1257.9 6844.6 1257.9 6852.9 1258
6853.3 1258 685%3.4 1258 6853.5 1258 &853.7 1258 6853.8 1258
6853.9 1258 6854.1 1258 6854.5 1258 &861.4 1258 6868.7 1258
6875.7 1258 6881.9 1258 6887.2 1257.9 6943 1258 7046.7 1258
7179.4 1256 7455.6 1254 7501.5 1254 7518.4 1254 7648.7 1254
7764.6 1254 7842.9 1254 7940¢.3 1252 7963.2 1250 7968.7 1248
7875 1246 7989 1246 7995.3 1248 8003.3 1250 8012.1 1252
’ 8035.3 1254 8101.32 1254 8131.2 1252 8257.8 1252 8292.7 1252
. 8325.1 1250 8353.4 1250 8358 1252 8361.6 1254 8652.4 1254
8672.1 1254 8846.9 1252 8862.1 1252 8917.4 1252 8925.1 1250
£928.2 1250 5027.6 1252 9151.2 1254 9262.5 1256 9472.9 1256
9490.4 1255.5 9491.5 1255.,5 9497.6 1255.3 9507 1254.9 S$509.9 1254.8
3514.1 1254.7 S§517.7 1254.7 9520.7 1254.6 8521.8 1254.6 $5223.1 1254.§
9535.7 1254.9 9540.4 1254.8 9551.2 1254.4 9552.5 1254.4 9554.4 1254.4
9556.3 1254.4 9557.1 1254.4 9559%.9 1254.5 9560.9 1254.4 9575 12585
29588.4 1254.5 9592.6 1254.5 9596 1254.5 9597.5 1254.5 9602.4 1254.6
9603.7 1254.6 960B.3 1254.7 9614.2 1254.7 9616.7 1254.8 9623.8 1254.8
9636.1 1254.7 9640.9 1254.7 9645.8 1254.6 9647.6 1254.7 9677.7 1254.1
9678 1254.1 2686 1254 9705.2 1253.7 9734.4 1253.4 9740.9 1253.3
5744.1 1253.3 9749.1 1253.3 9751.% 1253.3 9753.9 1253.4 97546.6 1253.7
9760 1253.8 9766.3 1254 9780 1254.2 9787.2 1254.3 9791.9 1254,3
2796.1 1254.3 9812.2 125%4.1 9816 1254.1 9816.8 1254.1 9821.1 1254.1
9821.5 1254.1 9841.7 1254.2 9847.6 1254.2 9856 1254.1 9868.9 1254
9875.6 1254 39875.7 1254 29875.8% 1254 9876 1254 9876.2 1254
4$876.3 1254 9876.4 1254 9876.5 1254 S$876.6 1254 9876.7 1254
5876.8 1254 9876.9 1254 9877.4 1254 S877.7 1254 9879 1253.9
9891 1253.7 9945 1253 9569.8 1252.7 5986.2 1252 95%94.5 1250.3
§5995.8 1250 99%96.1 1249.9 10003.9 1249.9 10004.7 1250 10014.9 1251.3
10017.8 .1251.8 10018.5 1251.9 1Q019.z2 1252 10026.9 1252.2 10083.9 1254
10163.3 1255.1 10105.1 1255.1 10107.6 1255.1 10112.8 1255.3 10114.8 1255.3
10116.8 1255.4 10123.1 1255,4 10161.1 1255.3 10168.8 1255.2 10173.5 1255.2
10192.9 1255.4 10193.5 1255.4 10226 1255.6 10226.4 1255.6 10227.3 12585.7
10227.6 1288.7 10228 1255.7 1022%.4 1255.7 1§231.8 1255.7 10233.1 1255.7
10234.5 1255.8 10235.4 1255.8 10237.7 1255.8 10238.1 1255.8 10252.2 1255.8
10263.7 1255.9 10268.6 1256 10270.2 1256 10294.2 1256.4 10296.7 12%6.4
10300.7 1256.4 10303.8 1256.4 10318.8 1256.4 10355.8 1256.2 10371 1256.1
10379.8 1256 10413.5 1255.1 10433.2 1254.2 10435.8 1254.1 10437.9 1254
10445.1 1254 10454.3 1254.1 1Q457.2 1254 10460.6 1254 10468.6 1254
10478.4 1254.6 10479.4 1254.5 10486 1254.3 10495.6 1254.3 10497.7 1254.3
104%9.6 1254.4 10500.8 1254.4 10539.7 1254.8 10546.8 1254.9 10551.5 1254.9
10654 .2 1255 10561.5 1255 1057¢.2 1255 10581.95 1255 10632.6 1254
10664.5 1254 10873.2 125¢& 11088 1256 112238.6 1256 11267.4 1256
11547.7 1256 11615.1 1256 11625 1256 11748 1256 11758 1254
11767.1 1252 11769.2 1250 11779.5 1250 11.783.8 1252 117806.7 1254

11.808.4 1256 11895.5 1256
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. Manning's n Values num= 3
3ta n Val Sta n Val gta n val

£807.4 .065 9986.2 .043 10019.2 .0685

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

9986.2 10019.2 597 603 594 .4 .1 .3

Left Levee Station= 9267.19 Elevation= 1260

CROSS SECTION OUTPUT Profile #1/3 spillway
E.G. Elev (ft) 1254.93 Element Left CB Channel Right OB
Vel Head {ft) 0.66, Wt. n-val. 0.065 0.043 0.065
W.8. Elev (ft) 1254.27 Reach Len. (ft) 597.00 603.00 594 .40
Crit w.5. (ft) 1254.42 Flow Area (sq ft} 19t.62 118.08 192.21
E.G. Slope (fr/ft) 0.011749 hrea (sg ft) 151.62 118.08 192.21
Q Total {cfs) 2000.00 Flow (cfs} 355,03 1027.06 617.90
Top Width (£t) 555.74 Top Width (£ft) 302.69 33.00 220.05
vel Total (ft/s) 3.98 Avg. Vel. (ft/s) 1.85 8.70 3.21
Max Chl Dpth (ft) 8.27 Hydr. Depth (ft} 0.63 3.58 0.87
Conv. Total (cfs) 18451.2 Conv. {cfs) 3275.4 9475.3 5700.5
Length Wtd. (ft) Wetted Per. (ft) 302.75 33,37 221.90
Min Ch E1 (ft) 1249.9¢+ Shear (lb/sqg ft) 0.46 2.60 0.64
Alpha 2.69 Stream Power (lb/ft s} 0.86 22 .58 2.04
Frctn Loss (ft) 2.92 Cum volume {acre-ft) 1.43 1.75 16.04
C & E Loss (ft) 0.01 Cum SA (acres) 2.89 1.68 23.39

Warning: Divided flow computed for this crosg-section. : :

Warning: The energy loss was greater than 1.0 £t (0.3 m}). between the current and previous cross

gection. This may indicate the need for additional cross sections.
CROSS SECTICN QUTPUT Profile #2/3 spiliway
. E.G. Elev (fL) 1255.62 Element Left: OB Channel Right OB

Vel Head (ft) 0.55 Wt. n-val. 0.065 0.043 ¢.065
W.5. Elev (ft) 1255.07 Reach Len. (ft) 597.00 603.00 594.40
Crit W.8. (ft) 1255.19 Flow Area (sg ft) 513.5%¢ 144 .58 478 .41
E.G. Slope (ft/ft) 0.010702 Area (sq ft) 513.96 144.58 478 .41
Q Total {cfs) 4000, 00 Flow (cfs} 1266.39 1373.72 1359.920
Top Width (ft) 1009.07 Top Width (ft) 483.17 33.00 492 .91
Vel Total {ft/s) 3.52 Avg. Vel. (ft/s) 2.46 9.50 2.84
Max Chl Dpth (ft) 9.07 Hydr. Depth (ft) 1.06 4.38 0.97
Conv. Total (cfs) 38665.2 Conv. {cfa) 12241.3 13278.7 13145.2
Length Wtd. (£t) 596.76 Wetted Per. (ft) 483,29 33.37 494,95
Min Ch El1 (ft) 1249.90 Shear (lb/sqg ft) 0.71 2.90 0.65
Alpha 2.88 Stream Power {(lb/ft s) 1.75 27.51 1.84
Frectn Loss (ft} 3.03 Cum Volume {acre-ft) 4.38 2.66 31.97
C & B Loss (ft} 0.07 Cum SA (acres) 6.53 1.85 37.65

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT Profile #Full Spillway
E.G. Elev (ft) 1256.08 Element Left OB Channel Right OB
Vel Head (ft) Q.54 Wt. n-Val. 0.065 0.043 0.065
W.S. Elev (ft) 1255.54 Reach Len. {(ft) 597.00 603.00 594.40
Crit Ww.s. (ft) 1255.54 Flow Area (sg ft) 746.12 160.24 753.01
E.G. Slope (ft/ft) 0.010720 Area (sqg ft) 746.12 160.24 753.01
¢ Total {(cfs) 6000.00 Flow (cfg) 2314.02 1631.87 2054.11
Top Width (ft) 1210.66 Top Width (ft) 497.32 33.00 6£80.34
Vel Total (ft/s} 3.62 Avg., Vel. (ft/s) 3.10 10.18 2.73
Max Chl Dpth (ft) 9.54 Hydr. Depth (ft) 1.50 1,86 1.11
Conv. Total f{cfs) 57949.8 Conv. {(cfs) 22349.5 15761.1 19839.2
Length wtd. {ft) 596.65 Wetted Per. (ft) 497.45 33.37 §82.48
Min Ch E1 (ft} 1249.90  Shear (lb/sg ft) 1.00 3.21 0.74
Alpha 2.64 Stream Power (1lb/ft a3} 3.11 32.73 2.01
Fretn Loss (ft) Cum Volume (acre-ft) 7.46 3.20 41,.59
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Cum SA (acres) 11.54 1.89 40.38

Warning: The energy equation could not be balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The veleocity head has changed by meore 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 convevance} is less
than ¢.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

FLOW DISTRIBUTION QUTPUT

gection. This may indicate the need for additional cross secticns.

Profile #1/3 Spillway

.

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{ft) (ft) , {cfs) {sq ft) (£t} {£L) (Et/s)
B926.60 9986.20 355.03 191.62 302.75 17.75 0.63 1.85
LB 9986.20 9997 .20 307.76 37.31 11.22 15.39 3.39 §8.25
9997 .20 10008.20 454 .97 46.85 11.03 22.75 4.26 .71
10008.20 RB 10019.20 264.34 33.92 11.11 . 13.22 3.08 7.7%
10029.20 1028B7.24 235.1¢ 83.75 €9.43 11.76 1.21 2.81
10287.24 10555.29 7.99 8,93 41.20 0.40 0.22 0.89
10555.29 10823.33 11.46 13.95 73.11 0.57 0.19 0.82
10823.33 11627 .46

11627.46 11895.50 363.29 85.58 38.17 18.16 2.35 4.25

Warning: Divided flow computed for this cross-section.

Warning:

The energy loss was greater than 1.0 ft

{0.3 m). between the current and previous cross

section.

FLOW DISTRIBUTION QUTPUT

This may indicate the need for additional c¢ross sections.

profile #2/3 Spillway

Left Sta Right Sta Flow Area W.Pp, % Conv. Hydr D. Veloeity
(£t) (ft) {cfs) {sq ft) (£t) (Et) {ft/s}
8926.60 9986.20 1266.39 513.56 483.29 31.66 1.08 2.46
LB 95986.20 2997.20 420.10 46,14 11.22 1¢.590 4.19 3.10
89997.20 10008.20 581.21 55.69 11.03 14.53 5.06 10.44
10008.2Q RB 10015.20 372.41 42.75 11.11 9.31 3.8%9 8.71
10019.20 10287.24 495,65 145.16 83.61 12.39% 1.74 3.41
10287.24 10585.29 156 .45 89.61 141.1e 3.81 0.64 1.75
10555.29 10823.33 200.54 124,38 220.76 5.01 0.56 1.61
10823.33 11627.46

11627.46 11895.50 507.25 119,26 49.41 12.68 2.51 4.25

Warning: Divided flow computed for this cross-section.

Warning:

FLOW DISTRIBUTION QUTPUT

The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Profile #Full Spillway

Left 8ta Right Sta Flow Area W.P. % Conv, Hydr D. Velocity
(ft) (£) {cfs} (sq ft) S ¢4 {fr) (£t/s)
8926.60 9986.20 2314.02 746.12 497.45 38.57 1.50 3.10
LB 5986.20 $597.20 503 .36 51.36 11.22 8.39 4.67 9.80
9997.20 i0008.20 676.3C 60.91 11.03 11.27 5.54 11.10
10008.20 RB 10019.20 452,22 47.97 11.11 7.54 4.36 9.43
10019.20 10287.24 509.02 208.23 197.69 8.48 1.05 2.44
10287.24 10555.29 382.48 160.56 158.45 6.37 1.01 2.38
10555.29 10823.33 529.53 240.84 268.06 8.83 0.9%0C 2.20
10823.33 131091.37 0.00 0.02 2.22 0.00 ¢.01 0.11
11091.37 11627 .46

11627 .46 11895.50 633.08 143.36 55.06 10.55 2.65 4.42

Warning: The energy equation could not be balanced within the specified number of iterations. The

Warning:
Warning:

Flood Control District FCD 98-16

program used critical depth for the water surface and continued on with the calculations.
Divided flow computed for this c¢ross-section.

The velocity head hag changed by more than ¢.5 ft (0.15 m). This may indicate the need for
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. additional cross sections.
Warning: The conveyance ratio {(upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section, This may indicate the need for additional cross sections.

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash RS: 18.048
INPUT

Description: Lower Wash Reach
Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data nums= 216
8ta Elev Sta Blev Sta Elev Sta Elev Sta Elev
6294 .6 1252.1 6297.6 1252.1 6305.5 1252.1 6348.1 1252.3 6355.3 1252.4
6360.4 1252.4 6367.1 1252.4 6374.3 1252.3 6378 1252.3 6382.2 1252.2
6387.2 1252.1 6393.8 1252 6397.5 1252 6402.8 1252 6407.% 1252
6426.7 1252 6432.6 1252 6440 1252.1 6443.1 1252 6454.2 1251.3
6455.5 1251.4 6458.5 1251.2 6463.9 1251.1 6467.2 1251.2 6473.1 1250.9
6487.7 1251.2 6508.8 1250.8 #6532.5 1251 6547.1 1250.8 6552.5 1250.9
6562.3 1250.8 6870.2 1250.8 6581.5 1250.9 €£589.8 1251 6554 .4 1251
6598 1251 6588.7 1251 4616.5 1251.1 §6639.9 1250.9 6644.2 1250.%
6646.3 1250.% 6649.2 1250.9 6652.6 1250.9 66B7.4 1250.7 6696.5 1250.7
6704.2 1250.6 6720.9% 1250.5 6733.3 1250.5 6743 1250.4 6743.1 1250.4
6743.2 1250.4 6743.9 1250.4 6745.3 1250.5 6761.1 1250.6 6766.6 1250.6.
6771.6 1250.7 &6780.8 1250.6 6£936.6 1250 65%61.9 1248 7079.6 1248
7352.7 1248 7405.7 1248 7435.1 1248 7593.7 1246 7730.5 1246
7805.9 1248 8005.5% 1250 8317.6 1250 8384.2 1250 8375.8 1250
8682.2 1248 8760.1 1246 8765.8 1246 87488 1248 9289.¢6 1248
9495.,9 1247.1 9497.9% 1247.2 8505.6 1247.3 8509.4 1247.3 9521.2 1247.4
9524.1 1247.4 9531.8 1247.5 S8534.8 1247.5 9540.1 1247.5 95%42.5 1247.5
9546.1 1247.6 9548.3 1247.6 $549.1 1247.5 9550.2 1247.5 9584.5 1247.5
9563.3 1247.4 B58565.4 1247.4 2570 1247.4 9604 1247.1 9606.1 1247.1
9623.9 1246.9 962B.3 1246.9 9654.9 1246.8 9662.9 1246.8 9666.4 1246.8
9672.2 1246.% 9673.3 1246.9 8717.9% 1247.1 9720.9% 1247.1 9723.9% 1247.1
9753,2 1246.9 9757.2 1246.9 9759.6 1246.8 9762.9 1246.8 9764.7 1246.7
976% 1246.5 9770.7 1246.4 9773 1246.5 9774.7 1246.4 9777 1246.5
9778 1246.5 9779.6 1246.5 9787.6 1246.5 97%3.3 1246.5 9800.5 1246.5
9802 1246.5 5808.6 1246.5 5819.1 1246.4 9819.9 1246.4 9820.7 1246.4
9826.8 1246.5 9827.8 1246.5 5$830.2 1246.5 9831.7 1246.5 9861.1 1246.8
9883.7 1247.1 9887.3 1247.1 588%.4 1247.2 5894 1247.2 8897.6 1l247.2
9900 1247.1 9914.9 1247.1 $92].5 1247 9926.8 1247 29830 1247
9934.3 1246.9 9953.3 1246.5 95980.6 1246 9983.7 1245.8 9992.6 1245.2
9997 1244.9 16003 1244.9 10004.5 1245 10008.9 1245.3 10010.7 1245.5
10013 1246 10022.6 1246.6 106027.7 1246.8 10031 1246.9 10032.4 1246.9
10034.3 1247 10038.7 1246.9 10066.5 1246.8 10110.1 1246.5 10120.6 1246.4
10167.6 1246 10174.2 1245.9 10175.3 1245.9 10194 1245.7 10204.4 1245.7
10209.3 1245.7 10211.3 1245.7 10213.7 1246 10214.5 1246 10225.7 1246.1
10239.9 1246.2 10250.4 1246.3 10257.5 1246.4 10267.1 1246.4 10274.6 1246.3
10296.1 1246.3 10315.7 1246.2 10329.1 1246.,1 10329.3 1246.1 10336 1246
10354 .3 1245.7 10354.6 1245.8 10362 1245.8 10364.9 1245.6 10365.5 1245.6
10366.4 1245.6 10386 1245.3 10402.9 1245.5 10405.4 1245.9 10406.6 1246
10418.6 1246.2 10440.2 1246.6 10463.7 1246.9 10466.4 1247 10469 1247
10472.2 1247 10474.2 1247 1047%.4 1247 10505.1 1246.8 10533.8 1246.7
10553.1 1246.6 10566.5 1246.5 10572.8 1246.4 10578.8 1246.3 10597.3 1246
10605.8 1246 10611.9 1245.7 10671.2 1246 10825.7 1246 10%56.2 1246
11036 .4 1248 11557.3 1248 11725.3 1246 11753.1 1244 11914.4 1246
12097.8 1248
Manning's n vValues num= 3
Sta n Val Sta n Val Sta n val
6294 .6 .065 9553.3 .033 10038.7 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
’ 9953.3 10038.7 232.86 233 225.9 .1 .3
Left Levee Station= 9282.98 Elevation= 1249.98
. CROSS SECTION CUTPUT Profile #1/3 Spillway
E.G. Elev (ft} 1246.65 Element Left OB Channel Right ©OB
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. vel Head (ft) Q.14 We. n-Val. 0.065 0.033 0.065
W.5. Blev (ft) 1246 .51 Reach Len. {£t) 232.60 233.00 225,90
Crit W.S8. (ft) 1246.32 Flow Area (sq ft) 1.71 47.88 663.38
E.G. Slope {ft/ft} 0.019740 Area (sq ft) 1.71 47.88 663.38
Q Total ({(cfs) 2000.00 Flow (cfs) 0.50 239.95 1759.55
Top Width (ft) 1145.56 Top Width (ft) 63.56 67.78 1014.22
vel Total (ft/s) 2.81 Avg. Vel. (ft/s) 0.29 5.01 2.65
Max Chl Dpth (£t) 2.51 Hydr. Depth (ft) 0.03 Q.71 0.65
Conv. Total (cfs) 14235.0 Conv. (cfs) 3.5 1707.9 12523.6
Length wtd. (ft} 226.68 Wetted Per. (ft) 63.57 67.92 1014 .42
Min Ch El (ft) 1244 .%0 Shear (lb/sq ft) 0.03 0.87 0.81
&lpha 1.17 Stream Power (lb/ft s) 0.01 4.35 2.14
Frctn Loss (ft) 2.79. Cum Volume (acre-ft) 0.11 0.61 10.20
C & E Loss (ft) 0.02 Cum SA (acres) 0.38 0.98 14,97

Warning: Divided flow computed for this c¢ross-section.

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 secticns.

Warning: The energy loss was greater than 1.0 ft (0.2 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION OUTPUT Profile #2/3 Spillway
E.G. Elev (ft} 1247.14 Element Left OB Channel Right OB
Vel Head (ft) 0.17 Wt . n-val. 0.065 Q.033 0.065
W.5. Elev (ft) 1246.97 Reach Len. (ft) 232.60 233.00 225.90
Crit W.s. (ft) 1246 .65 Flow Area (sq ft} 56 .88 81.99 1201.15
E.G. Slope (ft/ft) 0.01660% Area (sqg ft) 56.88 81.99 1201.15
Q Total (cfs} 4000.00Q Flow (ctfs) 74 .67 469.61 3455.73
Top Width (ft) 1605.21 Top Width (ft) 223.77 83.46 1297.98
Vel Tetal (ft/s) 2.99 Avg. Vel. (ft/s) 1.31 5,73 2.88
Max Chl Dpth (ft) 2.97 Hydr. Depth {ft) 0.25 Q.38 c.93
Conv. Total {cfs) 31037.4 Conv. (cfs) 579.4 3643.8 26814.2
Length wWtd. {ft) 226 .89 Wetted Per. {ft) 223.80 83.61 1298.20
Min Ch E1 (ft) - 1244 .90 Shear {lb/sqg ft) 0.26 1.02 0.96
Alpha 1.24 Stream Power (1b/ft s) 0.35 5.82 2.76
Fretn Loss (ft) 2.69 Cum volume (acre-ft) 0.48 1.10 192.61
C & E Loss (ft) 0.02 Cum SA (acres) 1.68 1.04 25.43

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream sectiom.

CROSS SECTION OUTPUT Profile #Full Spillway

E.G., Elev (ft) 1247.48 Element Left OB Channel Right ©B
Vel Head (ft) 0.20 WL, n-val. 0.065 0.033 0.065
W.8. Elev (ft} 1247.28 Reach Len. (ft) 232.60 233.00 225.590
Crit W.38. (ft} 1246,95 Flow Area {(sq ft) 155.23 108.35 1617.67
E.G. Slope (ft/ft) 0.014326 Area (sg ft) ' 15%.23 108.35 1617.67
Q Total - (cfs) 60C0.00 Flow (cfs) 245.02 697.78 5057.21
Top Width (ft} 1886.28 Top Width (ft) 418.42 85.40 1382.46
Vel Total (ft/s} 3.18 Rvg. Vel. (ft/s) 1.54 6.44 3.13
Max Chl Dpth (ft) 3.28 Hydr. Depth (ft) 0.38 1.27 .17
Conv. Total ({(cfs) 49111.3 Conv. {(cfs) 2005.5 5711.5 41394 .4
Lenagth Wtd. (ft} 226.93 Wetted Per. (ft) 418.46 85.55 1382.69
Min Ch E1 (ft) 1244.%0 Shear (1lb/sq ft) 0.35 1.18 1.09
Alpha 1.30 Stream Power (lb/ft s) 0.55 7.60 3.41
Froctn Less (£t) 2.81 Cum Volume (acre-ft) 1.26 1.34 25.41
C & E Loss (ft) 0.02 Cum SA (acres) 5.27 1.9Q7 26.30

Warning: Divided flow computed for this cross-sectioen,

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previocus cross

gection., This may indicate the need for additional cross sections.
Note: Hydraulic jump has cccurred between this cross section and the previous upstream section.
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. FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

Left sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£L) (fr) (cfs) {sg ft) Ly (EC) {Er/e)
B733.73 9%53.30 0.50 1.71 63,57 0.02 0.03 0.29
LB 9953.30 9981.77 15.90 7.60 28.47 0.8C Q.27 2.08
9581.77 10010.23 212.57 36.03 28.52 10.83 1.27 5.90
1001Cc.23 RB 10038.70 11.48 4.26 19.52 0.57 0.39 2.70
10038.70 10332.86 127.40 80.22 223.53 6,37 0.3¢ 1.5% |
10332.86 10627.01 225.76 29.78 163.50 11.29 0.61 2.26
10627.01 10921.17 312.986 153.53 254 .16 15.65 0.52 2.04
106921.17 11215.33 39.75 22.81 55.29 1.59 0.41 1.74
11215.33 11509.49 .

11509.43 11803.64 627.88 163.34 120.85 31.3% 1.35 3.84
11803.64 12097.80 425.81 143.70 157.09 21.29 0.51 2.96

Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratio (upstream conveyance divided by downstream convevance) 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
secticn. This may indicate the need for additional cross sections.

Note: Hydraulic jump has cccurred between this cross section and the previous upstream section.

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway
Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£r) {cfs) (sg ft) (££) (ft) (££/s)
8733.73 9953.30 74,67 56.88 223.890 1.87 0.25 1.31
LB 9953.30 9981.77 83.70 20.81 28.47 2.09 0.73 4.02
9981.77 10010.23 i51.22 49,24 28.52 8.78 1.73 7.13
10010.23 RB 10038.70 34.69 11 .94 26.61 0.87 0.45% 2.91
10038.70 10332.86 453.69 200.84 294.18 11.34 0.68 2.26
10332.86 10627.01 479 .71 202.57 276 .46 11.99 0.73 2.37
10627.01 10921.17 8§37.22 290.05 294 .16 20.93 0.99 2.89
10921.17 11215.33 122.89 52.79 73.51 3.07 0.71 2.33
11215.33 11509.49
11509.49 11803.64 844 .49 228.434 159.84 21.11 1.43 3.70
11803.64 12097.80 717.73 226.47 199.65 17.94 1.13 3.17

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
secticn. This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream secticn.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left sta Right Sta Flow Area W.p. % Conv. Hydr D. Velocity
(£t) (ft) {cfs) (sq ft) (ft) {Et) (ft/s)
8733.73 9953.30 245.02 15%.23 418.46 4.08 0.38 1.54
LB 8953.30 9981.77 151.15 29.61 28.47 2.52 1.04 5.10
9981.77 10010.23 463.48 58.04 28.52 7.72 2.04 7.89
1001C.23 RB 10038.70 83.15 20.71 28.55 1.39 G.73 4,02
10038.70 10332.86 804 .14 291.75 294,18 13.40 c.99 2.76
10332.86 10627.01 809.84 293.02 294 .24 13.590 1.00C 2.76
10627.01 10821.17 1254 .52 380.97 294,16 20.51 1.30 3,29
10921.17 11215.33 200.10 77.54 86.31 3.34 0.90 2.58
11215.23 11509.49

11509.4¢9 11803 .64 1031.14 281.83 185.81 17.19 1.52 3.66
11803.64 12097.80 957.46 292 .56 227.99 15.9¢6 1.28 3,27

Warning: Divided flow computed for this cress-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
' section. This may indicate the need for additiocnal c¢ross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
. CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash R5: 18.004
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TNPUT

Description: Lower Wash Reach

Cross Section Data Digitized from Topo Map
Supplied by the FCD using BOSS-RMS

Station Elevation Data nur= 330

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
5588.3 1244 5634.3 1244.6 5637.6 1244.6 5640.5 1244.6 5642.9 1244.6
5650 1244.7 5665.5 1245 5675.1 1245 5689.1 1245.2 5695.6 1245.3
5703 1245.3 E706.5 1245.32 S708.6 1245.3 5712.3 124%5.4 S71%.1 1245.4
5717.1 1245.4 E£719.9 1245.4 ©5725.7 1245.4 5732.1 1245.4 5735.,1 1245.4
5739.,2 1245.4 5740.9 1245.4 5744 1245.4 5747.8 1245.4 5752.4 1245.4
5759.6 1245.4 5765.4 1245.4 5768B.7 1245.4 5785.1 1245.4 579%2.6 1245.4
5802.5 1245.4 SB815.4 1245.4 5857.3 1245.4 5863.2 1245.4 5876.6 1245.4
5885.5 1245.4 5890.7 1245.4 5901.8 1245.5 5912.9 1245.6 5916.5 1245.6
5%22.1 1245.6 5928.4 1245.6 5931.56 1245.6 5939.9% 1245.7 5943 1245.7
5945.3 1245.7 5%947.7 1245.7 5951.2 1245.7 58954.7 1246.6 5956 1245.6
5957.3 1245.6 5960.7 1245.4 5961.6 1245.4 5962.4 1245.4 35966.3 1245.5
5969.9 1245.5 5973.4 1245.6 5974.9 1245.6 5982.2 1245.6 5992.2 1245.6
6015.7 1245.,6 6020.5 1245.6 6034.1 1245.6 #036.9 1245.6 £081.3 1245.8
6093.8 1246 6/094.6 1246 6101.5 1246.2 £104.1 1246.3 6105.7 1246.4
6106.6 1246.5 6106.7 1246.6 6£107.5 1246.7 6110 1246.8 6115.6 1246.8
6120.8 1246.8 61l24.4 1246.7 €126.3 1246.7 6129.5 1246.6 &132.3 1246.6
6133.9 1246.4 6137.1 1246 6160.9 1246 6le% 1245.8 6170.2 1245.8
6171.3 1245.8 6173.9 1245.8 6180.6 1245.6 6186.6 1245.3 6191 1245
6193.1 1244.8 6139 1245.1 6201.%2 1245.2 6205.3 124%.3 6206.9 1245.3
6209.6 1245.4 6210.1 1245.4 6212.3 1245.4 6230 1245.3 6236.9 1244.9
6251.4 1244.31 6£251.5 1244.1 6251.8 1244.1 6252.¢6 1244 6254.5 1244
6256.9 1244 6283.7 1244 6290.6 1244 6291.2 1244 6291.9 1244
6294 1244 6&29%4.9 1244 6295.32 1244 8317.7 1244 6327.8 1244.8
6339.3 1246 634%.5 1247.7 6351.3 1248 4362.8 1248.8 6375.5 1250
6384.5 1250 6388.5 1250 6393.8 1249.9 6394 1249.9 63%4.6 1249.9
6395 1249.9 6398.4 1249.8 6410 1249.4 6419.1 1249.1 6&424.8 1248.%
6448.3 1248 6457.7 1247.3 6460.,1 1247,1 6461.4 1247 6474.9 1246
6475.2 1246 6475.4 1246 6£480.2 1244 6501.9 1244 6506.9 1244
6512.2 1244 6522.1 1244 6526.2 1244 6532.2 1244 6532.3 1244
6544.1 1244 6568.3 1244 6575.4 1244 6575.5 1244 6575.6 1244
6575.8 1244 6598.3 1244.8% 6599.9% 1244.9 6603.8 1245 6612 1244.9
6619.7 1245.1 £624.3 1245.2 662¢.5 1245.2 6632.3 124%.2 6639.8 1245.3
6643.9 1245.3 6649.6 1245.3 6654.5 1245.3 €670.7 1245.3 6694.1 1245.3
6695.5 1245.3 6701.9 1245.3 6714.7 1245.3 6723.8 1245.3 6731.7 1245.3
6735.2 1245.3 6738.7 1245.3 6741.5 1245.3 8757 1245.2 €£770.7 1245.1
6773.8 1245 6802.6 1244 6859.5 1244 &£979 1244 7155 1242
7276.7 1242 7327.7 1242 7568 1242 7695.7 1244 7761.1 1244
7912.4 1242 7%62.2 1242 799%5.8 1242 B8002.7 1242 8022.7 1244
8051 1244 8138.2 1244 8763.5 1244 87%2.1 1244 8855.1 1244
8872.9 1242 89507.5 1242 8928.7 1244 9255.5 1244 3%502.9 1244
9674 .7 1246 9690.5 1246 9695 1245.9 9698.5 1245.9 9734.3 1245.3
9744 .8 1245.3 9771.8 1244.5 5776.2 1244.8 9781.5 1244.8 9785.5 1244.7
9847.2 1244.3 98B60.2 1244.2 §876.5 1244.1 9877.2 1244.1 9877.6 1244.1
9878.1 1244.1 9878.4 1244.1 987%.7 1244.1 9880.2 1244.1 9880.7 1244.,1
9880.8 1244.1 9880.9 1244.1 9882.5 1244.1 95885.9 1244.2 9886.9 1244.2
9g888.8 1244.2 92855.8 1244.2 9898.2 1244.2 39916.9 1244.2 9917.4 1244.2
9936.6 1244.1 9945.8 1244 9966.8 1243.7 9968B.5 1243.6 9988.6 1243.3
9990.2 1243.2 985%5.% 1243.1 5999.3 1243 10000.7 1243 10001 1243.1
10056.1 -1242.7 10071.6 1242.4 10088.9 1242 10101.2 1242 1019Q7.9 1242
10118.4 1242 10123.2 1242 10130.8 1242 10214.6 1243.3 10245.1 1244
10282 .4 1244 10284.1 1244 10300.8 1243.7 10354.9 1242 10381.3 1242
1¢408.1 1242 10408.5 1242 10408.7 1242 10432.5 1242.5 10437.3 1242.6
10439.7 1242.6 10441.2 1242.6 10445.2 1242.6 10453.9 1242.5 10487.5 1242.3
10481.6 1242.1 10489.7 1242 10493.8 1242 10502.4 1242 10596.8 1242
1050%.3 1242 10545.4 1242 10557.7 1242 105685 1242 105873.4 1247
10627.2 1243.1 10630.4 1243.1 10635.3 1243.2 10646.8 1242.4 10651.9 1243.4
10654.6 1243.5 10655.6 1243.5 10657.1 1243.5 10659.7 1243.4 10663.7 1243.4
10672.6 1243.2 10677.2 1243.2 10880.1 1243.2 10686 1243.1 10688.7 1243.1
10692.9 1243.1 106%4.5 1243.1 106%6.1 1243.1 10697.4 1243.1 10713.7 1242.8
10715.8 1242.7 10718.2 1242.7 10727.5 1242.7 10731.1 1242.6 10732.5 1242.6
10725.9 1242.7 10745.2 1242.8 10746.8 1242.8 10749.1 1242.8 1075D.8 1242.8
10752.8 1243 10754 .4 1243 10757.5 1243 10755.7 1243.1 10762.4 1243.1
10773.1 1243.1 10778.2 1243.1 10783.6 1243.1 10787.8 1243.1 10795.1 1243.1
10798.8 1243 10800.8 1243.1 10884.1 1243.5 10884.8 1243.5 10886.3 1243.5
10889.1 1243.5 11118.9 1244 11169.1 1244 11221.1 1244 11276.2 1244
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. 11515.7 1244 11801.2 1244 11949.8 1244 12219.8 1244 12423 .8 1246
Manning's n Values nums= 3
Sta n Val Sta n Val Sta n val

5588.3 065 9966.8 .033 10056.1 . 065

Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. Expan.

9966.8 10056.1 395 395 395 .1 .3

Left Levee Station= $689.97 Elevation= 1246.86§

CR(QSS SECTIQN QUTPUT Profile #1/3 Spiliway
E.G. Elev (ft) 1243.84. Element Left OB Channel  Right OB
vel Head (ft) 0.08 Wt. n-Val. 0.065 .033 0.065
W.5. Elev (ft) 1243.76 Raeach Len. (ft) 395.00 395.00 395.00
Crit W.S. (ft) 1243.15 Fiow Area {gq ft) 0.13 61.80 866.03
E.G. Slope (ft/ft) 0.008428 Area (sq ft) 0.13 61.80C B66.03
Q Total (cfs) 2000.00 Flow (cfs) 0.03 199.84 1800.13
Top Width (ft) 983.27 Top Width (ft) 4,21 §9.30 889,75
Vel Total (ft/s) 2.16 Avg. Vel. (ft/s) 0.20 3.23 2.08
Max Chil Dpth {ff) 1.76 Hydr. Depth (ft) 6.03 0.69 0.97
Conv. Total (cfs) 21785.3 Conv. (cfs) 0.3 2176.8 19608.2
Length wtd. (£t) 395.00 Wetted Per. (ft) 4.21 89.33 889.86
Min Ch E1 (ft) 1242,70 Shear (lb/sq ft) 0.02 0.36 0.51
Alpha 1.06 Stream Power (lb/ft s) 0.00 1.18 1.06
Fretn Loss (ft) 7.91 Cum Volume (acre-ft) 0.10 0.31 6.24
C & E Loss (ft) ’ 0.01 Cum S2& (acres) 0.20 0.56 1¢.04

Warning: Divided flow computed for this cross-section.

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 szections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

. section. This may indicate the need for additional cross sections.
CROSS SECTION OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1244 .43 Element Left OB Channel Right OB
Vel Head (ft) 0.10 Wt. n-Val. - 0,065 0.033 0.065
W.5., Elev (ft) 1244 .32 Reach Len. {£ft) 395,00 395.00 355,00
Crit W.8. (ft) 1243.56 Flow Area (sqg ft) 25.53 112.17 1802.41
E.G. Slope {(ft/ft) 0.008987 Area (sg ft) 25.53 112.17 1802.41
0 Toctal {(cfs) 4000.00 Flow (cfs) 19.36 557.35 3423.29
Top Width (ft) 2409 .40 Top Width (£t} 123.33 89.30 2196.77
Vel Total (ft/s} 2.08 Avg. Vel. (ft/s) G.76 4.97 1.90
Max Chl Dpth (ft) 2.32 Hydr. Depth (ft) ¢.21 1.26 0.82
Conv. Total (cfs) 42193.7 Conv. {(cfs) 204.2 5879.1 36110.3
Length Wtd. (£t) 395.00 Wetted Per. (ft) 123.33 B3.33 2196.88
Min Ch El {ft) 1242.70  Shear (lb/sqg ft) 0.12 0.70 0.46
Alpha 1.54 Stream Power (lb/ft s) 0.09 3.50 0.87
Frctn Loss {ft) 8.14 Cum Volume (acre-ft) 0.26 0.58 11.82
C & B Loss {ft) 0.02 Cum SA (acres) 0.76 0.58 16.37

Warning: The conveyance ratic (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 {¢.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTICN OUTPUT Profile #rull spillway

E.G. Elev (ft) 1244.65 Element Left OB Channel Right OB
Vel Head (ft) 0.14 Wt. n-val. 0.065 0.033 0.065
W.8. Elev (ft) 1244.51 Reach Len. (ft) 395.00 395.00 395.00
Crit W.s. (ft) 1244 .22 Flow Area [sqg ft) 50.81 128.59 2207.98
E.G. Slope (ft/ft} 0.010591 Area (8qg ft) 50.81 128.59 2207.98
. Q Total (cfs) 6000.00 Flow (cfs) 57.65 752.71 5182.63
Top width (ft) 2456.51 Top Width (ft) 151.69 89.30 2215.52
Vel Total (ft/s) 2.51 mvg. Vel. {ft/s) 1.13 5.91 2.35
Max Chl Dpth {ft) 2.51 Hydr. Depth (ft) 0.33 1.44 1.00
Conv. Total (cfs) 58300.9 Conv. (cfs) 560.2 7382.0 50358.7
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A Length wWed. (fn} 395.00 Wetted Per., {(ft) 151.70 89.33 2215.64
. Min Ch El (ft) 1242.70 Shear (lb/sqg ft) 0.22 0.95 0.66
Alpha 1.486 Stream Power (lb/ft &) 0.25 5.62 1.58
Frckn Loss {ft) 8.09 Cum Volume {acre-£ft) 0.70 0.7¢ 15.49
C & E Loss (ft) 0.02 Cum SA (acres) 3.7% Q.61 16 .97

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than i1.4. This may indicate the need for additional cross sections.

Warning: The snergy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION OUTPUT profile. #1/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(£t) (ft}) (cfs) (sgq ft) (fe) (ft) {(ft/=s}
8507.30 9966.80 0.03 0.13 4.21 0.00 0.03 0.20
LB 9366.80 9986.57 22.47 11.16 29.78 1.12 0.37 2.01
99946 .57 10026.33 71.18 22.3¢ 29.78 3.56 0.75 3.18
10026.33 RB.10056.10 l06.20 28.34 29.77 5.31 0.95 3.75
10056.10 10394.34 741.62 335.90 275.49 37.08 1.22 2.21
10354 .34 10732.58 946.897 422.25 338.28 47.35 1.25 2,24
10732.68 11070.83 111.54 107.88 276.09 5.58 0.39 1.03

Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This way indicate the need for additicnal cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 w). between the current and previous cross
gsection. This may indicate the need for additiomnal cross sections.

FLOW DISTRIBUTION QUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
. {ft) (ft) (cfs) (sqg ft) (£t) (£t} (ft/s)
8507.30 5966.80 19.386 25.53 123.33 0.48 ¢.21 0.76
LB 9966.80 9996 .57 112,12 27.95 29.78 2.80 0.94 4.01
9996 .57 10026.33 196.03 39.09 29.78 4,90 1.31 5.01
10026.33 RB 10056.10 249.20 45.13 29.77 6.23 1.52 5.52
10056.10 10354 .34 1142.36 514 .49 338.30 28.586 1.52 2.22
10394.34 10732.58 1529.98 613.05 338.28 38.25 1.81 2.50
10732.58 11070.83 450.77 294 .48 338.26 11.z27 Q.87 1.83
11070.83 11405.07 90.24 112.18 338.24 2.26 0.33 0.80
11409.07 11747%.31 86.90 109.66 338.24 2.17 Q.32 0.79
11747.31 12085.56 86.90 109.66 338.24 2.17 0.32 0.79
12085.56 12423.80 36.14 48.89 167.32 Q.50 0.29 0.74

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 cor greater than 1.4. This may indicate the need for additional crosg sections.

Warning: The energy loss was greater than 1.0 £t (0.3 w). between the current and previocus cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTICN CUTPUT profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity

(ft) {ft) (cfs) {sq ft) (fr) {ft) (ft/s)
8507.30 9966.80 57.65 50.81 151.70 0.95 0.33 1.13
LB 9966.80 9996 .57 le4.75 33.42 28.78 2.75 1.12 4.93
9996 .57 10026.33 266.02 44 .56 29.78 4.43 1.50 5.97
10026.33 RB 10056.10 328.95 58.61 29.77 5.48 1.70 6.50
10056.1¢C 10394.34 1615.06 576.67 338.30 26.92 1.70 2.80
10394 .34 10732.58 2100.93 675,23 338.28 35.02 2.00 3.11
10732.58 11070.83 725.14 356.66 338.26 12.09 1.05 2.03
13070.83 114909.07 220.01 174.386 338.24 3.87 0.52 1.26
11405.07 11747 .31 214.74 171.85 338.24 3.58 0.51 1.25
11747.31 12085.56 214 .74 171.85 338.24 3.58 .51 1.25

1.53 0.44 1.13

‘ 12085.56 12423.80 92.00 81.37 186.07

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

CROSS SECTION RIVER: Dreamy Draw
REACH: Lower Wash R5: 17.929
INPUT

Description: Lower Wash Reach
Section added from AS-Builts for the
Arizona

Canal Diversicn Channel
Cross Section elevations along top North

wall

Station Elevation Data num= 69
Sta Elev Sta Elev Sta Elev Sta Elev Sta Blev
5859 1242 5867 1238.4 6225 1238.06 6245 1236.06 6385 123¢6.06
6525 1236.06 6545 1238.06 6733 1237.95 6743 1236.95 6753 1236.95
6763 1236.95 6773 1237.95 703C¢ 1237.86 7045 1236.36 7060 1236.36
7075 1236.36 7050 1237.86 7658 1237.67 7668 1236.67 7686 1236.67
77C4 1236.67 7714 1237.67 8568.5 1236 8578.5 1235 8551 1235

8603.5 1235 8613.5 1236 9204 1236.21 9248 1240.81 9312 1240.5
9325 1236.212 9974.3 1236.48 9984.3 1235.4B 5999.3 1235.48 10014.3 1235.48
10024 .3 1236.48 10281.3 1236.35 10291.3 1235.35 10296.3 1235.35 10301. 1235.35

3
3 3 3 3
10311.3 1236.35 10543.8 1236.31 10553.8 1235.31 10566.3 1235.31 10578.8 1235.31
10588.8 1236.31 10724.8 1236.25 10734.8 1235.25 10747.3 1235.25 10759.7 1235.25
10769.7 1236.25 10971,7 1235.68 10981.7 1234.68 10994.2 1234.68 11006.7 1234.68
11016,7 1235.68 11261.7 1235.59 11271.7 1234.59 11384.2 1234.59 112%6.6 1224,5%
11306.6 123%.59 11959.2 1235.37 11979.2 1233.37 12009.2 1233.37 12039.2 1233.37
12059,2 1235.37 12204.2 1235.3 12213.2 1238.8 12223.2 1240
Manning's n Values num= 3
Sta n val Sta n val Sta n Val
5859 .065 9974.3 .033 10024.3 - .p65
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9974.3 10024.3 43 43 43 .1 .3
Left Levee Station= 7714.14 Elevation= 1228.03

CROSS SECTION OUTPUT  Profile #1/3 Spillway

E.G. Elev (ft) 1235.92 Element Left OB Channel Right OB
Vel Read (ft) 0.22 Wt. n-val. C.065 ¢.033 0.065
W.5. Elev (ft) 1235.70 Reach Len. (ft)

Crit W.s. (ft) 1235.70 Flow Area (sg ft) 22.38 7.058 509.15
E.G. Slope {ft/ft) 0.091243 Area (sqg ft) 22.36 7.05 509.15
Q Total {cfs) 2000.00 Flow (cfg) 106.44 33.29 1860.27
Top Width {ft) 1397.17 Top Width (ft) 3g.98 34.38 1323.82
Vel Total (ft/s) 3.71 Avg. Vel. (ft/s) 4,76 4.73 3.65
Max Chl Dpth (ft) 2.33 Hydr. Depth (ft) 0.57 0.20 0.38
Conv. Total {cfs) 6621.1 Conv. (¢fs) 352.4 110.2 6158.5
Length Wtd. (ft) Wetted Per. (ft) 39.05 34.40 1324.41
Min Ch El (ft} 1.235.48 Shear (lb/sqg ft} 3.26 1.17 2.19
aAlpha 1.01  Stream Power (lb/ft s) 15.53 5.51 8.60
Frctn Leoss (ft) Cum Volume (acre-f£t)

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

Warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Profile #2/3 Spillway

E.G. Elev (ft) 1236.26 Element Left OB Channel Right OB
Vel Head (f£t) 0.35 Wt. n-val, 0.065 0.033 0.085
W.8. Elev {(ft) 1235.92 Reach Len. (ft)

Crit W.8. (ft) 1235.92 Flow Area (sq ft) 31.27 14,96 805.6¢0
E.G. Slope (ft/ft) 0.086576  Area (sq ft!) 31.27 14.96 805.60
Q Total {(cfs) 4000.00 Flow (cfs) 169.00 105.07 3725.93
Top Width (ft) 14%6.14 Top Width (ft) 43.31 38.71 1414.12
Vel Total (ft/s) 4.70 Avg. Vel. (ft/s) 5.41 7.02 4.623
Max Chl Dpth (ft) 2.55 Hydr. Depth (ft) 0.72 0.39 0.57
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Conv. Total (cfs) 135%4 .4 Conv. (cfs) 574.4 357.1 12663.0
Length wWtd. (£t) Wetted Per. (ft) 43.40 38.75 1414.82
Min Ch E1 {ft) 1235.48 Shear {1lb/sq ft) 3.89 2.09 3.08
Alpha 1.02 Stream Power (lb/ft a) 21.05 14.65 14.23
Frctn Loss (ft} Cum Volume {(acre-ft)
C & E Loss (ft) Cum SA (acres)

Warning: Divided flow computed for this cross-section.

CROSS SECTICON CUTPUT Profile #Full Spillway
E.G. BElev (ft) 1236.54 Element Left OB Channel Right OB
Vel Head (ft) 0.35 Wt. n-val. Q.0Q85 0.033 3.065
W.S. Elev (ft) 1236.19 Reach Len. (ft)
Crit W.S. (ft} 1236.18 Flow Area {sq ft) 103.10 26.31 1208.61
E.G. Slope {(ft/ft) 0.056886 Area (sqg ft) 103.10 26.31 1208.61
Q Total {cfs) 6000.00 Flow (cfs) 160.71 199.80 5639.50
Top Width (ft) 2246.3%9 Top Width (£t} 674.35 44,19 1528.35
Vel Total {(ft/s) 4.48 Avg. Vel. (ft/s) 1.56 7.59 4.67
Max Chl Dpth (ft) 2.82 Hydr. Depth (ft) 0.15 0,60 0.7%
Conv. Total {cfs) 25156.4 Conv. (cfs) 673.8 837.7 23644.9
Length wtd. (ft) Wetted Per. (ft) 574.45 44.26 1529.18
Min Ch E1 (ft) 1235.48 Shear (1b/sq ft) 0.54 2.11 2,81
Alpha - 1.12 Stream Power (lb/ft s) 0.85 16.03 13.10
Frctn Loss (ft) Cum Volume ({acre-ft)
C & E Loss (ft} Cum SA (acres)

Warning: Divided flow computed for this crosgs-section.

FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

. Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velogity

(£t) (£t) {cfs) (sq ft) (£t) (ft) (ft/s}
7230.77 8602.53 95.11 19.24 31.06 4,78 0.62 4.94
8602 .53 9874 .30 11.33 3.12 7.99 Q.57 0.39 3.63
LB 9974 .30 9990.97 7.66 1.70 8.87 0.38 0.19 4.51
9990.97 10007.63 17.97 3.65 16.67 0.90 0.22 4.93
10007.63 RB 10024 .30 7.66 1.70 8.87 0.38 0.19 4.581
10024 .30 10338.43 11.00 4.71 17.01 0.55 0.28 2.34
10338.43 10652 .56 30.25 11,.23 3z2.81 1.51 0.34 2.69
10652.56 10966.69 37.49 13.20 35.57 1.87 0.37 2.84
10966.69 11280.81 134.03 67.74 314.28 6.70 - 0.22 1.98
11280.81 11594 .54 138.23 69.00 314.18 6.91 0.22 2.00
11594 .94 11969.07 181.98 81.37 314.13 9.10 0.26 2.24
11909.07 12223.20 1327.29 251.91 296 .43 66 .36 0.88 5.07

Warning: Divided flow computed for this cross-section.

FLOW DISTRIBUTION OUTPUT profile #2/3 Spiliway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) . (ft) (cfs) (sq ft} (£r) (ft) (fr/s)
7230.77 8602.53 147.87 26.19 33.23 3.70 0.79 5.65
8602.53 9974 .30 21.13 5.07 10.17 G.53 0.50 4,18
LB 5974 .30 9990.97 25.11 3.85 11.04 6.63 0.35 6.52
3990.97 10007.63 54,86 7.26 16.67 1.37 0.44 7.56
10007.63 RB 10024.30 25 .11 3.85 11.04 0.63 0.35 5.52
10024 .30 10338.43 25.41 5.85 21.38 0.74 0.42 3.32
10338.43 10652 .56 71.34 18.80 37.17 1.78 0.51 3.80
10652.56 10966 .63 71.19 29.67 116.67 1.78 0.25 2.40
10966 .69 11280.81 463.85 138.77 314.28 11.60 0.43 3.42
11280.81 11594 .54 471 .12 137.02 314.18 11.78 0.44 3.44
11594 .94 11909,07 544.18 148,39 314.13 - 13.60 0.48 3.64

. 11909.07 12223.20 2074 .84 326.10 297.03 51.87 1.10 6.36
Warning: Divided flow computed for this cross-section.
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. FLOW DISTRIBUTION QUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.p. % Conv. Hydr D. Velocity
(ft} (£t) (cfs) - {sq ft) (£t) (£r) {ft/3)
7230.77 8602.53 100.03 44,65 130.96 1.87 0.34 2.24
8602.53 9974.30 60.68 58.45 543.50 1.01 0.11 1.04
LB 9974.30 5930.97 50.03 7.28 13.840 0.83 g.52 6.90
9930,97 10007.63 99.74 11.82 16.67 1.66 0.71 8.44
10007.63 RB 10024.30 50,03 7.25 13.80 0.83 0.53 5.90
10024.30 10338.43 53.67 15.44 26.87 0.89 0.58 3.48
10338.43 10652.56 117.42 29.71 42 .67 1.96 0.70 3.95
10652 .56 10966.69 187.22 75.656 219.27 3.12 0.35 2.47
10966.69 11280.81 884 .51 221.82 314.28 14.74 0.71 3.99
11280¢.81 11594 .94 893.07 223.07 314.18 14.88 0.71 4,09
11594 .94 11909.07 877.23 235.44 314.13 16.29 0.75 4.15
11909.07 12223.20 2526.37 447.48 297.78 42,11 1.37 6.20
Warning: Divided flow computed for this cross-section.
CROSS SECTION RIVER: Bridge
REACH: SR51 Bridge RS: 0.1887
INPUT
Description: First Cross Section Downstream of Junction .
Bridge Loop
Station Elevation Data num= 32
Sta Elev sta Elev Sta Elev Sta Elev sta Elev
5902.25 1350.2 5922.85 1348B.2 95924.15 1348.1 9924.75 1348 9925.35 1347.9
$938.95 1346 9943.75 1346 9991.55 1344 9992.25 1344 9%999.55 1343.1
10000.45 1343 .110016.85 134410019.45 1343 ,910012.85 1344310027.45 1344.6
10034.85 1345.210039.35 1345.510041.05 1345.610041.95 1345.610045.35 1345.8
10047.85 1345.810048.35 1345.810053.65 134610061.45 1346.210068.55 1346.6
10071.15 1346.910072.65 1347.810081.45 134810100.35 1348.710104.45 1349
10112.15 134%.4101206.85 1350.2
Manning's n Values num= 3
Sta n Val Sta n Val 5ta n Val
9902.25% L0655 99338.35 .D3310048.35 .D65
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9938.9510048.35 121 82 51.7 .1 .3
CROSS SECTION OUTPUT Profile #1/3 Spillway
E.G. Elev (ft) 1346.66 Element Left OB Channel Right OB
Vel Head (ft} 0.67 W, n-val. 0.035 0.065
W.S5. Elev (ft) 1345._99 Reach Len. (ft} 121.00 82.00 51.70
Crit Ww.s. {ft) 1345.89 Flow Area {sq ft) 141.556 0.47
E.G. Slope {(ft/ft) 0.015973 Area (sq £ft) 141,56 0.47
¢ Total (cfs} 930.00 Flow (cfsa) ' 929.72 0.28
Top Width (ft) 105.32 Top Width (ft) 104.33 5.00
vel Tetal {ft/s) 6.56 Avg. Vel. (ft/s) 6.57 0.60
Max Chl Dpth (ft) 2.89 Hydr. Depth (£t} 1.38 0.09
Conv. Total {(cfs) 7358.5 Conv. (cfs) 7356.2 2.2
Length wtd. (ft) 82.00 Wetted Pex., (ft) 104.53 5.00
Min Ch E1 (ft} 1343.10 Shear (lb/sqg ft) 1.35 0.09
Alpha 1.01 Stream Power (lb/ft s) 8.87 0.06
Frctn Loss (ft) 1.26 Cum Volume (acre-ft) 0.90 6.69 15.96
C & E Loss (ft) .03 Cum SA (acres) 0.28 2.01 3.91

Warning: The energy equation could not be balanced within the specified number of iterations. The
pregram selected the water surface that had the least amount of error between computed
and assumed values.

‘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 additicnal c¢ross 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.
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. CROSS SECTION OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1349.01 Element Left OB Channel Right OB
Vel Head (ft) Q.78 Wt. n-val. 0.065 0.035 0.065
W.8. Elev (ft) 1348.23 Reach Len. (ft}) 121.00 82.00 51.70
Crit W.8. ({ft) 1347.53 Flow Area {sg ft) i7.77 386.58 54.69
E.G. Slope (ft/ft) 0.005473 Area (sq ft} 17.77 386.58 54.69
4 Total (cfs) 2960.00 Flow {cfs) 31.52 2813.38 115.12
Top Width (ft) 1585.07 Top Width (£t) 16.490 109.40 39.28
Vel Total (ft/s) : 6.45 Avg. Vel. (ft/s) 1,77 7.28 2.11
Max Chl Dpth {ft) 5.13 Hydr. Depth (ft) 1.08 3.83 1.39
Conv. Total (cfs) 40011.1 Conv. (cfs) 426.0 38028.9 1556.1
Length Wed. (ft) 82.05 Wetted Per. (ft) 16.55 109.60 39,38
Min Ch El (£ft) 1343.10 Shear (ib/sqg ft) 0.37 1.21 0.47
Alpha 1.22 Stream Power (lb/ft s) 0.65 8.77 1.00
Frctn Loss (ft) 0.62 Cum Volume (acre-ft) 1.39 9.35 24 .68
C & E Loss |Eb) ¢.09 Cum SA (acres} 0.38 2.04 4.34
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This way 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 OUTPUT Profile #Full Spillway

E.G. Elev (ft) 135G.89 Element Left OB Channel Right OB
Vel Head (ft} 0.80 We. n-¥al. 0.065 0.035 0.065
W.S. Elev (ft) 1350.08 Reach Len. (ft} 121.00 82.00 51.7¢
Crit W.s. (ft) 1348.66 Flow Area (sq ft) 65.95 589.63 162.63
E.G. Slope (ft/ft) 0.003354 Area (sg ft) 65.95 589.63 162 .63
Q Total {(c€fs) 4955.00 Flow (cfs) 131.31 4451.00 372.69
Top Width (ft) 216.16  Top Width (ft) 35.51 109.40 71.25
Vel Total (ft/s) 6.06 Avg. Vel. (ft/s) 1.99 7.55 2.29
Max ¢Chl Dpth (£ft) 6.98 Hydr. Depth (ft) 1.86 5.39 2.28
Conv. Total (cis) 85560.2 Conv. (cfs) 2287.3 76857 .4 6435.5
Length wWtd. (£t} B2.29 Wetted Per. (£t) 35.76 109.60 71.41
Min Ch El (ft) 1343.10 Shear (lb/sq ft) 0.39 1.13 0.48
Alpha 1.41 Stream Power (lb/ft s) 0.77 2.59Q 1.09
Fretn Loss (ft) 0.44 Cum Volume (acre-ft) 1.82 11.23 29.35
C & E Losg (ft) 0.14 Cum SA {acres) 0.47 2.07 4.67

wWarning: The wvelocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additional cross sections.

Warning: The convevance rati¢ (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional creoss sections.

FLCOW DISTRIBUTION QUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv, Hydr D. Velocity
(£t} (£t) (cfs) (sq ft) {Et) (ft) (ft/s)
LB $938.55 9975.42 75.17 20.62 31.42 8.08 0.66 3.65
9975.42. 10011.88 622.51 77.87 36.55 66.94 2.14 7.89
10011.88 RB 10048.35 232.03 43.07 36.586 24,95 1.18 5.39
10048.35 10058.71 0.28 0.47 5.00 0.03 Q.09 0.60

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

Warning: The erergy loss was greater than 1.0 £t (0.2 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iteraticns, 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.

FLOW DISTRIBUTION QUTPUT pProfile #2/3 Spillway
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t) (cfs) (sq ft) (ft) (££) (Et/s)
9914 .48 292¢6.72 0.54 0.96 4.20 0.02 0.23 0.58
9926.72 9938.95 30.98 16.81 12.35 1.05 1.37 1.84
LB 9938.95 2975.42 626.76 102.25 36.49 21.17 2.80 6.13
9975.42 10011 .88 1314 .33 159.56 36.55 44 .40 4.38 8.24
l0011.88 RB 10048.35 872.27 124.77 346.56 29.47 3.42 6.59
10048.35 10058.71 56 .99 23.29 10.36 1.92 2.25 2.45
10058.71 1006%9.06 42 .61 19.56 10.37 1.44 1.89 2.18
10069.06 16079.42 14.90 10.44 10.42 0.50 1.01 1.43
10079.42 10089.78 .61 1.40 8.22 0.02 0.17 0.44

Warning: The velocity head has changed by more than 0.5 £t (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.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t) (cfs) {sq ft) (ft) (£t} {ft/s)
9902.25 9914.48 4.32 5.93 11.1¢ 0.09 Q.54 0.73
9514.48 9924 .72 31.93 20.5% 12.31 0.64 1.68 1.585
9926.72 - 9938.95 55.06 39.82 12.35 1.92 3.23 2.41
LB 9938.95 9975.42 1156.00 162.94 36.49 23 .33 4.66 6.80
9975.42 10011 .88 1874 .23 227.24 36.55 37.82 6.23 8.25
10011.88 RB 10048.35 1420.77 192.45 36.56 28.67 5.28 7.38
10048.35 10058.71 123.00 42,51 10.36 2.48 4.10 2.8B9
10058.71 10069.06 105.51 38.78 10.37 2.13 3.74 2,72
10669.06 10079 .42 67.26 29.66 10.42 1.36 2.86 2.27
10079.42 10089.78 36.56 20.54 10.38 0.74 1.98 1.78
10089.78 10160.14 25.18 16.41 10.386 0.51 1,58 1.53
10100.14 10110.49 12.85 1¢.97 10.38 0.26 1.06 1.17
10110.49 10120.85 2.35% 3.76 $.14 0.05 0.41 .62
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additicnal cross sections. .
Warning: The conveyance ratic {(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.

CRO8S SECTION RIVER: Bridge
REACH: SR51 Bridge RS: 0.1532
INBPUT
Description:
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9914.25 1350 9921.45 1348.9 9928.05 1348 9942.,95 1346.5 9948.25 1346
9961.15 1344.2 9962.55 1344 9963.55 1343.9 9983 .45 134210006.7% 1342
10016 .55 134210022.15 1343.210024.85 134410033.45 1345.810034.15% 1346
10037.05 134710040.65 134810046.45 1348.810048.95 134%10053.35 1349.1
10058.25 1349.210070.85 1349.710072.25 1349.810072.65 1349,.910072.95 13249.9
10073.55 .1349.810Q80,45 1350
HManning's n Values num= 3
sta n val Sta n val 5ta n val
9914 .25 .065 9962.55 .03510040.65 .65
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9962.5510040.65 68.9 128 213.7 .1 .3

CR0SS SECTION QUTPUT profile #1/3 Spillway

E.G. Elev (ft) 1345,31 Element Left OB Channel Right OR
Vel Head (ft) 1.00 Wt. n-Val. 0.065 0.035
W.S. Elev [ft) 1344.32 Reach Len. (ft) 68.90 128.00 213.70
Crit W.S. (ft) 1344.37 Flow Area (sg ft) 0.36 116.12
E.G. Slope (ft/ft) 0.016136 Area {sq ft) 0.36 116.12
Q Total (cfs) 230.00 Flow (cfs}) 0.30 925.70
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Top Width (ft) 66.06 Top Width (ft} 2.25 63.82
Vel Total (ft/s} 7.98 Avg. Vel. (ft/s) 0.84 g.c1
Max Chl Dpth (£t) 2.32 Hydr. Depth {ft) 0.18 1.82
Conv. Total [cfs) 7321.2 Conv. (cfs) 2.4 7318.8
Length Wtd. (ft) 127.98 Wetted Per. (£t) 2.27 64.19
Min Ch El1 (ft) 1342.00 Shear (lb/sg ft) 0.16 1.82
ARlpha 1.01 Stream Power {(lb/ft g) 0.13 14.59
Fretn Loss (ft) 1.31 Cum Veolume {acre-£ft) 0.90 6.45 15.96
C & E Losg {ft) 0.03 Cum SA {acres) 0.27 1.85 3.%0
Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
CROSS SECTION OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1348,30 Element Left OB Channel Right OB
Vel Head (ft) 1.72 Wt. n-vVal. 0.065 0.035
W.5. Elev (ft) 1346 .58 Reach Len. (ft) 58.90 128.00 213.70
Crit w.s. (ft) 1346.58 Flow Area (sq ft) 24.26 271.89
E.G. Sleope (ft/ft) 0.011076 Area {sg £ft) 24.26 271.89
Q Total (cfs) 2360.00 Flow {cfs) 65.25 2894.75
Top Width {ft) 93.62 Top Width (ft) 20.35 73.27
Vel Total (ft/s) .99 Avyg. Vel. (ft/s) 2.69 10.65
Max Chl Dpth (ft) 4.58 Hydr. Depth (ft) . 1.19 3.71
Conv. Total (cfs} 28125.8 Conv. (cfs) 620.0 27505.8
Length Wtd. (£t} 127.35 Wetted Per. (£t} 20.52 73.92
Min Ch E1 (ft) 1342.00 shear {(lb/sq £t} 0.82 2.54
Alpha 1.11 Stream Power (1lb/ft s) 2.20 27.08
Frctn Loss (ft) ©1.02  Cum Volume (acre-ft) 1.33 8.73 24.65
C & E Losgs (ft} 0.32 Cum SA (acres) 0.33 1.86 4.32

Warning: The energy equation could not be balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calculations.
The wvelocity head has changed by more than 0.5 ft {(0.3i5 m). This may indicate the need for

additional cross sections.

Warning:

Warning: The energy loss wag greater than 1.0 £t (0.3 m}. between the current and previous cross
gection. This may indicate the need for additiomal 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.
indicates
that there is not a valid suberitical anawer.

This
The program defaulted to critical depth.

CRO8S SECTION OUTPUT Profile #Full Spillway

E.G. Elev (ft) 1350¢.31 Element Left OB Channel Right OB
Vel Head (ft) 2.20 Wt. n-val. 0.065 0.035 0.065
W.5. Elev (ft) 1348.11 Reach Len. (ft) £8.90 128.00 213.70
Crit W.S. (ft) 1348.11 Flow Area (sq ft) 67.29 388.42 ¢.05
E.C. Slope (ft/ft} 0.009801 Area {sq ft) 67.29 388.42 0.05
Q Total (cfs) 4955.00 Flow (cfs) 232.88 4722.10 0.02
Top Width (ft) 114.26 Top Width (ft) 35,33 78.10 0.82
vel Total (ft/s) 10.87 Avg. Vel. (ft/s) 3.46 1z.16 0.33
Max Chl.Dpth {ft) 6.11  Hydr. Depth (ft) 1.90 4.97 0.06
Conv. Total (cfs) 50051.0 Conv. ({(cfs} 2352.4 47698 .4 0.2
Length Wed., (ft] 126.58 Wetted Per. {(£t) 35.58 78.96 0.83
Min Ch E1 {(ft) 1342.00 Shear {lb/sq ft} 1.1¢6 3.01 0.03
Alpha 1.20  Stream Power (lb/ft s) 3.01 36.59 0.01
Frctn Loss (ft) 0.95 Cum Volume (acre-ft)- 1.63 10.31 29.26
C & E Loss (ft) 0.38 Cum SA (acres) 0.37 1.90 4.62
Warning: The energy equaticn could not be balanced within the specified number of iterations. The

program used critical depth for the water surface and continued on with the calculations.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. . '

Warning: The energy loss was greater than 1.0 £t (0.3 m}. between the current and previous c¢ross
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
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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.

FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cfs)} (sq £t} {ft) {ft) {ft/s)
9946.45 9962.55 c.30 0.36 2.27 Q.03 0.18 0.84
LB 9962.55  9988.58 272.20 39.49 26.13 29.27 1.52 6.89
9988.58 10014.62 553.22 60.35 26.03 55.49 2.32 .17
10014.62 RB 10040.65 104.28 16.28 12.03 1i1.21 1,39 6.40

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.

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cEs) {sq ft) (ft) (ft) (fr/s)
9530.35 9946 .45 0.65 0.87 4.27 c.02 .20 0.75
9946.45 8562 .55 £4.59 23.39 1l6.25 2.18 1.45 2.76
LB 9962.55 2988.58 1032.10 98.26 26.13 34.87 3.77 10.5C
9988.58 10014 .62 1425.97 119.12 26.03 48.17 4.58 11.87
10014.62 RB 10040.85 436.69 54,51 21.76 14.75 2.57 8.01

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 velogity 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 £t (0.3 m). between the current and previcus 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 wvalid subecritical answer. The program defaylted to critical depth.

FLOW DISTRIBUTION CQUTPUT Profile #Full Spillway

Left Sta Right Sta Flow " Area W.P. % Conv. Hydr D. Velocity
(Et) (£t) (cfs) {sq ft) (fL) (ft) (ft/s)
9914 .25 9930.35 0.36 0.57 3.15 0.01 0.18 0.62
9930.35 99446, 45 39.54 18.57 16.18 .80 1.15 2.13
0946 .45 9962 .55 192.99 48.15 16.25 3.89 2,99 4.01
LB 9%962.55 2988.58 1713.40 138.30 26.13 34.58 5.31 12.39
9988.58 10014.62 2170.70 159.1¢6 26.03 43.81 6,11 13.64
10014.62 RB 10040.65 837.99 $0.96 26.79 16.91 3.49 9.21
10040.65 10046.34 0.02 Q.05 0.83 0.00 Q.06 ¢.33

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additiocnal cress sections.

Warning: During the standard step iterations, when the assumed water surface was set egual to
critical depth, the calculated water surface came back below critical depth. This

indicates
that there is not a valid subecritical answer. The program defaulted to critical depth.

CROSS SECTION RIVER: Bridge
REACH: SR51 Bridge ’ RS: 0.1289
INPUT
Description: Approach Section
SR b1
Staticn Elevation Data num= 51
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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9886 .9 1350 9894.8 134%.1 9209 1347 9918.9 1346 9925.4 1344.°
9933.9 1344 9947.4 1342.8 9956.4 1342 9557.5 1341.9 9959.3 1341.9
9966.9 1341.6 9985.7 1340.9 9993.9 1340.8 9995.9 1340.7 9996.3 1340.6
10000 1340.3 10014.6 1340.6 10020.6 1340.7 10021.4 1349.7 10026.3 1240.8
10028.8 1340.8 10034 1340.7 10035.1 1340.7 10036.1 1340.7 10071.8 1342
10107.6 1343.% 10110.9 1344 10114 1344.2 10120.2 1344.4 10124 1344.5
10128.5 1344.6 10140.2 1344.7 10155.4 1344.8 10155.7 1344.8 10159.2 1344.9
10169 1344.9 10166.4 1344.6 10167.5 1344.6 10le8.4 1344.6 10170.8 1344.7
10175.3 1344.7 10176.3 1344.7 10177 1344.7 10180.4 1344.8 10187.4 1345
10202.7 1346 10202.8 1346 10203.2 1346.1 10218.6 1349.9 10218.9 1349.9
10220.4 1350
Manning's n Values nums= 2
Sta n Val Sta n val Sta n Val
9886.9 .065 9947.4 .035 10110.8 . 065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9947 .4 10110.9 67.3 101 153.2 .3 -]
CROSS SECTION QUTRUT profile #1/3 Spillway
E.G. Elev (ft) 1343.22 Element Left OB Channel Right OB
Vel Head {(ft) G.25 We. n-val. . 0.065 0.035
W.S. Elev (ft) 1342.9%7 Reach Len. (£t} 57 .30 101,900 153.20
Crit W.s5. {ft) 1342.34 Flow Area (sq ft) 0.17 233,99
E.G. Slope (ft/ft) 0.004539 Area (sq ft) 0.17 233.99
¢ Total (cfs) 930,00 Flow (cfs) 0.05 929.95
Top Width (ft) 144 .65 Top Width (£t} 1.93 142,71
Vel Total (ft/s) 3.97 Avg. Vel. (ft/s) 0.30 3.97
Max Chl Dpth (ft} 2.67 Hydr. Depth (£ft) 0.09 1.64
Conv. Total (cfs) 13804.5 Conv. (cfs) 0.7 13803.8
Length wWtd. (£t) 100.86 Watted Per. (ft) 1.94 142,86
Min Ch EL (ft) 1340.30 Shear (lb/sgq ft) 0.02 0.46
Alpha 1.00 Stream Power (lb/ft g) 0.01 1.84
Frotn Loss (£t} 0.08 Cum ¥Yolume (acre-£tr) 0.90 5.94 15.96
C & E Loss {ft) 0.10 Cum SA (acres) c.27 1.55 3.90

Warning: The conveyance ratic (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: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION QUTPUT Profile #2/3 Spillway

E.G. Elev (ft) 1345.57 Element Left OB Channel Right OR
Vel Head {fr) 2.65 Wt. n-val. 0.065 0.035
W.8. Elev (ft) 1342.92 Reach Len. (ft) §7.30 101.00 153.290
Crit wW.S. (ft) 1343.75 Flow Area (sq ft) 0.08 226 .46
E.G. Slope (ft/ft) 0.050802 Area {sq ft) 0.08 226.46
0 Total (cfas) 2960.00 Fiow {(cfs) .06 2859 ,24
Top Width (ft) 143.05 Top Width (£ft) 1.34 141,72
Vel Total (ft/s) 13.07 Avg. Vel. (ft/s) 0.78 13.07
Max Chl Dpth (ft) 2.62 Hydr. Depth (ft) 0.06 1.60
Conv. Total {(cfs) 13132.6 Conv. (cfa) 0.3 13132.3
Length wcd. (ft} 101.10 Wetted Per. {(ft} 1.34 141.86
Min Ch El1 (ft) 1340.30 Shear (lb/sq ft} c.19 5.06
Alpha 1.00 Stream Power (1b/ft s) 0.15 66.18
Frectn Loss (£t) 2.63 Cum Volume (acre-ft) 1.31 8.00 24.65
C & E Loss (ft) 0.0% Cum SA {(acreg) 0.31 1.55 4.32

Warning: The velocity head has changed by meore than 0.5 £t (0.15 w). 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 additicnal crcoss secticons.

"Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
CROSS SECTION QUTPUT Profile #Full Spillway

E.G. Elev (ft) 1347.63 Element Left OB Channel Right 0B
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Vel Head (ft) 4.21 Wt. n-val. 0.06€5 0.035
W.S. Elev (ft) 1343.42 Reach Len. ({(ft) 67.30 101.00 153.20
Crit W.s. (ft) 1344 .89 Flow Area {sg f£t) 2.19 300.50
E.G. Slope (ft/ft) 0.060334 Area (sg ft) 2.19 300.50
Q¢ Total (cfs) 4955.00 Flow (cfs) 5.66 4949.34
Top width (ft) 138.27 Top Width (£) 7.03 151.24
Vel Total {ft/s) 16.37 Avg. Vel. (ft/s) 2.58 16.47
Max Chl Dpth (ft) 3.12 Hydr. Depth {£ft) 0.31 1.59
Conv. Total (cfs) 20172.7 Conv. (cfs) 23.0 20149.6
Length Wtd. (£t) 101.50 Wetted Per. (£t) 7.05 151.39
Min Cch El [ft) 1340.30  Shear (lb/sg ft) 1.17 7.48
Alpha 1.01 Stream Power (lb/ft =) 3.02 123.14
Frctn Loss (ft) 2.51.  Cum Volume (acre-ft) 1.58 9.29 29.26
C & E Loss (ft) .20 Cum SA (acres) 0.34 1.56 4.62
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This wmay indicate the need for

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) ig less
than 0.7 or greater than 1.4. This may indicate the need for additional cross secticons.
Warning: The energy loss was dgreater than 1.0 ft (0.3 m). between the current and previous cross
gsection, Thig may indicate the need for additional cross sections.

FLOW DISTRIBUTION OUTFUT profile #1/3 Spillway

Left Sta Right sta Flow Area W.P. % Conv, Hydr D. Velocity

(f) (£t} (cfs) (sq £t} (£t) {ft) (ft/s}

9927.22 9947.40 0.05 0.17 1.924 0.01 0.09 ¢.30

LB 9947.40 10001.580 321.53 87.01 54.59 34.57 1.60 3.70

16001.90 10056.40 540.72 = 11i8.80 54 .52 58.14 2.18 4.55

10056.40 RB 10110.90 67.70 28.19 33.75 7.28 0.84 2.40
Warning: The conveyance ratic {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: ' Hydraulic jump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTION QUTPUT profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity

LEL) (£} {vEs) {sg Et) {Et) (£t} (ft/s)

9927.23 9947.40 0.06 0.08 1.34 0.00 C.06 0.78

LB 5947.40 10001.90 1016.58 84,12 54.59 34.34 1.54 12.08

10001.50 10056.40 1735.86 115.91 54.52 58.64 2,13 14.98

10056.40 RE 10110.90 207.49 26.43 32.75 7.01 0.81 7.85
Warning: The velocity head has changed by more than 0.5 £t {0.15 m). This may indicate the need for

additicnal 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 additicnal cross sections.
Warning: The energy loss was dgreater than 1.0 £& (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (£t} (cEs) (sq ft) (£t) (ft) (ft/s)
9927.23 9947 .40 5.66 2.19 7.05 0.11 0.31 2.58
LB 9547.40 i0001.50 1778.,02 111.87 54 .59 35.88 2.05 15.92
10001.90 10056.40 2701.48 143 .46 54.52 54 .52 2.63 18.83
10056.40 RB 10110.90 469,84 45.37 42.29 9.48 1.07 10.35
Warning: The veleocity head has changed by more than 0.5 £t (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 additiocnal crosg 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.
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. CROSS SECTION RIVER: Bridge
REACH: SR51 Bridge RS: 0.1058
INPUT
Descriptiomn: Upstream Face of Bridge
SR 51
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Sta Elev
9938.4% 13%7.6 9939.25 1357.7 993%.75 1357.7 9940.25 1357.6 9943.15 1357.2
9951 .75 1352.1 9%962.25 1348.1 92872.7 1339.7 85999.9 10000 1338.5
10094 .4 1339 10094.5 1329.5 10120.4 1340.8 10182.4 1365.1
Manning's n Values nuw= 3
Sta n val Sta n val Sta n val
9938.45 065 9%99.¢% .035 10084.5 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9999.% 10094.5 212.9 208 209.1 .3 .5
CROSS SECTICN OQUTPUT profile #1/3 Spillway
E.G. BElev (ft) 1343.04 Element Left OB Channel Right OB
vel Head (£t) 0.05 Wk, n-val. 0.065 0.035 0.065
W.5. EBlev (ft) 1342.99 Reach Len. (ft) 15.00 15.00 15.00
Crit W.g. (ft) 13490.16 Flow Area (sqg ft) 105.77 401 .14 79.80
E.G. Slope (ft/ft} 0.000308 Area (sg ft) 105.7%7 401.14 79.80
Q Total (cfs} 930.00 Flow (cfs) 93.20 777.98 58.81
Top Width (ft) 187.47 Top Width (ft) 31.29 94.60C 31.58
Vel Total (ft/s) 1.59 Avg. Vel. (ft/s) 0.88 1.34 c.74
Max Chl Dpth (ft) 4.49 Hydr. Depth (ft) 3.38 4.24 2.53
Conv. Total (cfs} 53028.6 Conv. (cfs) 5314,4 44360.6 3353.6
Length wtd. (ft) 15.00 Wetted Per. (ft) 32.46 95.42 32.02
Min Ch E1 {ft) 1338.50 Shear (lb/sg ft} 0.06 0.08 0.05
Alpha 1.30 Stream Power (lb/ft s) 0.06 0.16 0.04
Frcin Loss {ft) 0.01 Cam Volume (acre-ft) 0.82 5.20 15.82
C & E Loss (ft) 0.00 Cum SA {acres) 0.24 1.27 3,85
CROSS SECTION CUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1344.61 Element Left OB Channel Right OB
Vel Head (ft) 0.28 Wt. n-Val, Q.065 0.03% 0.065
W.8. Elev (ft} 1344.33 Reach Len. {ft) 15.0C 15.00 15.00
Crit w.s. (ft) 1341.60 Flow Area (sg ft) 148.76 527.72 124.38
E.G. Slope (ft/ft} 0.001196 Area {sqg ft) 148.76 527.72 124.38
Q Total {cfs) 2960.00 Flow (cfas) 310.98 2423.18 225,83
Top Width (£t} 162.61 Top Width (ft) 32.96 54,60 35.05
vel Total (ft/s) 3.70 Avg. Vel. (ft/s) 2.09 4.59 1.82
Max Chl bpth (ft) 5.83 Hydr. Depth (ft) 4.51 5.58 3.55
Conv. Total {cfs) 85586.9 Conv. {(cfs) 8991.9 70065.1 £529.9
Length wtd. {(ft) 15.00 Wetted Per. (ft) 34.60 95,42 35.74
Min Ch E1 (ft) 1338.50 Shear (lbh/sqg ft) 0.32 0.4l 0.26
Alpha 1.32  Stream Power (lb/ft a3) 0.67 1.90 0.47
Fretn Loss (ft) 0.02 Cum vVolume (acre-ft) 1.18 7.13 24 .43
C & B Loss (ff) 0.00 Cum SA (acres) 0.28 1.27 4.25
Note: Hydraulic jump has occurred between this cross section and the previcus upstream section.

CROSS SECTION OUTEUT Prafile #Full Spillway

E.G. Elev (ft) 1345.78 Element Left OB Channel Right OB
vel Head (ft) 0.56 Wt. n-val. 0.065 0.035 ¢.065
W.8. Elev (ft) 1345.22 Reach Len. (ft) 15.00 15.00 15.00
Crit W.S. (ft} 1342.63 Flow Area (sgq ft} 178.56 €11.85 156.57
E.G. Slope (ft/ft) 6.002004 Area (sq £t) 178.56 6§11.85 156.57
Q Total (cfs) 4955.00 Flow {(cfs) 531.29 4013.40 410.31
Top Width (ft) 166.02 Top Width (ft} 34.07 $4.60 37.36
Vel Total (ft/s) 5.23 Avg., vel. (ft/s) 2.98 §.56 2.62
Max Chl Dpth (ft) §.72 Hydr. Depth (ft) 5.24 6.47 4,19
Conv. Total (cfs) 110687.0 Conv, (cfg) 11868.2 89653.2 9165.6
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Length wtd. (£t) 15.00 Wetted Per. {(ft} 36.02 95.42 38.21
Min Ch E1 (ft) 1338.50 Shear (lb/sq ft} 0.62 0.80 0.51
Alpha 1.33 Stream Power (lb/ft s) 1.85 5.26 1.34
Fretn Less (ft) 0.03 Cum Volume ({acre-ft) 1.44 8.24 28.98
C & B Loss (ft) 0.01 Cum 3A (acres) 0.31 1.27 4.56
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTION OUTBUT Profile #1/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D, Velocity
(ft) (fr) (cfs} {sq ft) (ft} (ft) (ft/=)
9958.93 9975.42 21.06 29.42 11.97 2.26 2.72 0.72
9979.42 9959.920 72.14 76.35 20.49 7.76 3.73 0.94
LB 99%99.90 10031 .43 275.5% 138.87 31.94 29.63 4.41 1.98
10031.43 10062.597 260.72 133.73 31.53 28.03 4.24 1.95
10062.97 RB 100%94.50 241.67 128.44 31.94 25.49 4.07 1.898
10094 .50 10107.20 33.07 40.29 12.72 3.56 3.17 0.82
10107.20 10119.90 22.75 32.19 12.72 2.45 2.53 0.71
1011%9.3¢0 10132.60C 2.99 7.32 6.59 0.32 1.19 0.41
FLOW DISTRIBUTION QUTPUT Profile #2/3 Spillway
Left Sta Right Sta Flow : Area W.P. % Conv. Hydxr D. Velocity
(£t) (ft) {cfs) {(sq ft) (£t) {Et) (ft/s)
9958.93 9979.42 75.16 45.00 14 .11 2.54 3.61 1.67
9879.42 9999, 90 235.82 103.786 20.49 7.87 5.07 2.27
LB 9999.5%0 10031.43 845.65 181.16 31.94 28.57 5.75% 4.67
10031.423 10062.97 812.23 175.92 31.53 27.44 5.58 4.62
10062.97 RB 10094.50 765.30 170.63 31.94 25.85 5.41 4.49
100%4 .50 10107.20 116.32 57.28 12.72 3.93 4.51 2.03
101¢7.20 10119.90 90.23 49.19 12.72 3.05 3.87 1.83
10119.90 10132.60 19.28 17.91 10.31 0.65 i.86 1.08
Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
FLOW DISTRIBUTION OUTPUT Profile #Full Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cfs) (sq ft) (£t} (ft} (ft/g)
9958.93 9979.42 133.17 56.59 15.53 2.69 4.17 2.35
9579 .42 9999.90 398.12 121.87 20.45 8.03 5.95 3.26
LB 9955.90 10031.43 1391.42 209.21 31.94 28.08 6.63 6.65
10031.43 10062 .97 1345.35 203.587 31,53 27.15 6.47 6.60
10062.97 RB 10094 .50 1276.64 158.67 31.94 25.76 6.30 6.43
10094 .50 10107.20 202.25 68.58 12.72 4.08 5.40 2,85
10107.20 101192.5%0 164 .04 60,48 12.72 3.31 4.76 2.71
1011%.90 10132.60 44.02 27.52 12.78 0.89 2.30 1.80
Note: Hydraulic jump has cccurred between this cross section and the previous upstream section.
BRIDGE RIVER: Bridge
REACH: SRS51 Bridge R8: 0.0899
INPUT
Description: SR 51 Bridge over Northern Avenue
Distance from Upstream X$ = 15
Deck/Roadway Width = 180
Weir Coefficient = 2.6

Bridge Deck/Roadway Skew =
Upstream Deck/Roadway Cootrdinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
280C 1361 1356 10200 1361 1356

Upstream Bridge Cross Secticn Data
Station Elevation Data num= 14
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Sta Elev Sta Elev Sta Elev Sta Elev 3ta Elev
9938.45 1357.6 9939%9.25 1357.7 $9392.75 1357.7 994¢.25 1357.6 9943.15 1357.2
9951.75 1352.1 9962.25 1348.1 9972.7 1339.7 999%9.9 1339 10000 1338.5
10094 .4 1339 10094.5 133292.5 10120.4 1340.8 10183.4 1365.1
Manning's n Values num= 3
Sta n val Sta n val Sta n Val
9938.45 .Q65 8599.9 035 10094.5 .Q65
Bank Sta: Left Right Coeff Contr. Expan.
9999.9 1009%4.5 .3 .5
Downstream Deck/Roadway Coordinates
nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9800 1361 1356 10200 1361 1356
Downstream Bridge Cross Section Data
Station Elevaticn Data nums= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9812.75 1358 9B876.2 1339.2 9505.2 1338.4 9905.3 1337.9 10000 1337.7
10600.1 1338.2 106025.5 1339.7 10075.5 1360.110076.55 136010078.75 1360.1
10094 .65 1360.210098.65 1360.3 10141.5 1360
Manning's n Values num= 3
Sta n val Sta n val Sta n vVal
9812.75 .065 9505.2 .035 10000.1 . 065
Bank Sta: Left Right Coeff Contr. Expan.
9905.2 10000.1 .3 .5
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope _ = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .85

Elevation at which weir fliow begins
Energy head used in spillway design
Spillway height used in design

Weir crest shape

Number of Piers = 1

Pier Data

Broad Crested

Pier Station Upstream= 10047.2 Downstream= 9952.6
Upstream num= 2
width Elev Width Elev
4 1000 4 1357
Downstream num= 2
width Elev Width Elev
4 1000 4 1357
Number of Bridge Coefficient Sets = 1L

Low Flow Methods and Data
Enerqy
Selected Low Flow Methods =

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum

Highest Energy Answer

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Upstream energy grade line

Criteria to check for pressure flow =

BRIDGE OUTPUT pProfile #1/3 Spillway

Opening Bridge #1
E.G. Us. (ft) 1343.04 Element Ingide BR US Ingide BR DS
W.S. Us. {ft) 1342.99% E.G. Elev (ft} 1343.04 1342.98
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Q Total {cts) 930.00
¢ Bridge (cfs) 930.00
Q Weir (cfs)
Weir Sta LEt
Weir Sta Rgt
Welr Submerg
Weir Max Depth (ft)

(£x)
(fr)

Min Top R4 {ft) 1361.00
Min El1 Prs {ft) 1356 .00
Delta BEG (ft) 0.086
Delta WS (ft) 0.05
BR Open Area (sq ft) 2926.93
BR Open Vel (ft/s) 1.64

Coef of Q

Br Sel Method Energy only

BRIDGE OQUTPUT Profile #2/3 Spillway

Opening Bridge #1
E.G. US. ({ft) 1344.61
W.5. Us. {(ft) 1344.33
Q Total (cfs) 2960.00
Q Bridge {cfs) 2960.00
Q Weir (cfs)
Weir Sta Lft (ft)
Weixr Sta Rgt (ft)
Weir Submerg
Weir Max Depth (ft)
Min Top Rd (ft) 1361.00
Min El1 Prs (ft) 1356.00
Delta EG (ft) ' 0.29
Delta WS (ft) 0.21
BR Open Area {sq ft) 2926.93
BR Open Vel (ft/s) 3.83

Coef of Q

Br Sel Methed Energy only

BRIDGE QUTPUT Profile #Full Spillway

Opening Bridge #1
E.G, US. (ft} 1345.78
W.S. US. (ft} 1345.22
Q Total {cfs) 4955.00
Q Bridge (cfs) 4955.,00
Q Weir (cfs)
Weir S8ta LEt (£ft)
Weir Sta Rgt (f£t)
Weir Submerg
Weir Max Depth (ft)
Min Top R4 {ft) 1361.00
Min El1 Prs (ft) 1356.00

Delta EG (ft} .52

Delta Ws (ft} 0.41
BR Open Area [(sqg f£t) 2926.93
BR Cpen Vel (ft/s) 5.45

Coef of Q

Br Sel Method Energy only

CROSS SECTICN RIVER: Bridge

REACH: SR51 Bridge RS: 0.0704
INPUT

‘Description: Dounstream Face of Bridge
SR 51

Station Elevation Data num= 13

Sta Elev sta Elev Sta

9812.75 1358 9876.2 1339.2 9505.2
10000.1 1338.2 10025.5 133%.7 10075.5

Flood Control District FCD 98-16
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W.S5. Blev (ft) 1342.98 1342.85
Crit wW.s. (ft) 13240.19 1339.29
Max Chl Dpth (ft) 4,48 5.25
Vel Total (ft/s) 1.64 1.28
Flow Area (sq ft) 568.54 726.22
Froude # Chl 0.17 0.12
Specif Force (cu ft) 1162.13 1744.13
Hydr Depth (£t) 3.71 4.38
W.P. Total (ft) 164.34 178.25
Conv. Total {cfs) 48546.2 6815C.4
Tep Width (ft) 153.44 165.90
Fretn Loss (ft) 0.05 0.00
C & E Loss (ft) 0.01 0.00
Shear Total (lb/sq ft) 0.08 0.05
Power Total (1b/ft s) 0.13 0.06
Element Ingide BR US Inside BR DS
E.G. Elev (ft} 1344 .58 1344 .33
W.5. Elev (ft) 1344.29 1344.12
Crit W.8. (ft) 1341.66 13490.75
Max Chl Dpth {ft) 5.79 6.42
Vel Total (ft/s) 3.83 3.20
Flow Area (sg ft) 712.74 925.59
Froude # Chl 0.35 0.28
Specif Force (cu ft) 2375.05 3002.06
Hydr Depth (ft) 4.88 5.36
W.F. Total (ft) 172.68 187.87
Conv. Total (cfs) 76789.7 96987.7
Top Width {(£t) 158.47 172.76
Frctn Loss (ft) ¢.21 0.01
C & E Loss (ft) 0.04 0.00
Shear Total (lb/sq ft) 0.42 0.29
Power Total (lb/ft s) 1.5%9 0.92
Element Inside BR US Inside BR DS
E.G. Elev (ft) 1345.74 1345.29
W.8., Elev (ft) 1345.15 1344 .83
Crit W.8. (ft) 1342.7¢C 1341.78
Max Chl Dpth (ft) 6.65 7.13
Vel Total (ft/s) 5.45 4.72
Flow Area (sg ft) 910.0C 1048.81
Froude # Chl 0.47 0.40
Specif Force (cu ft) 3631.30 4180.990
Hydr Depth (ft) 5.63 5.93
W.P. Total (ft) 178.15 193.63
Conv. Total {(cfs) 27855.59 116127.5
Top Width (£t) 161.76 176.87
Frctn Loss (ft) 0.3% 0.02
C & E Loss (ft) 0.07 0.00
Shear Total (1lb/sg ft) 0.82 0.62
Power Total {(lb/ft s) 4.45 2.91
Elev Sta Elev Sta Elev
1338.4 9905.3 1337.9 10G00 1337.7

1360.110076.55

136010078.75 136C.1
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Manning's n Values

Sta n val Sta
9812.75% .065 9905.2
Bank Sta: Left Right

$905.2 10000.1
CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.8. Elev (ft}
Crit Ww.5. {ft}
E.G. Slope (ft/ft)
Q Total {(cfs)

Top Width (ft)

vel Total (ft/s)
Max Chl Dpth (ft}

Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Losgs (ft)

1360.210098.65

1360.3 10141.5 1360
nums= 3
n val Sta n Val
.035 10000.1 .065
Lengths: Left Channel Right
143.9 128 170.6
Profile #1/3 Spillway
1342.98 Element
0.03 Wt. n-val.
1342.95 Reach Len. (ft)
1339.25 Flow Area (sq ft)
0.000155 Area (=g ft}
930¢.00 Flow (cfs)
162.90 Top Width (ft)
1.25 Avg. Vel. {ft/s)
5.25 Hydr. Depth (£t)
74742.8 Conv. (cfs)
129.84 Wetted Per. (ft)
1337.70 Shear (lb/sqg ft)
1.34 Stream Power (lb/ft s}
.04 Cum Volume (acre-ft)
c.02 Cum SA& (acres)

Delineation of Spillway Fiows for Dreamy Draw Dam

Page 101
Coeff Contr. Expan.
.3 .5

Left OB Channel Right OB
0.065 0.035 0.065
103.90 128.00 170.60
143.89 488.25 114 .39
143,89 488.25 114.39
92.73 764 .26 73.01
41.64 94 .30 33.36
0.64 1.57 0.64
3.46 5.14 3.43
7452.5 61422 .7 5867.6
42.19 95.72 34.04
0.03 .05 0.03
0.02 0.08 0.02
0.22° 3.16 15.36
0.07 0.84 3.69

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION QUTPUT

E.G. Elev (ft)

Vel Head {ft)

W.3. Elev (£t)
Crit wW.S. (ft)
E.G. Slope (ft/fD)
Q Total (cfs}

Top Width (ft)

vel Total (ft/s)

Max Chl Dpth (ft)
Conv. Tcotal {(cfs)

Length Wtd. (ft)
Min ch E1 (ft)
Alpha

Fretn Loss (ft)
C & E Loss (ft)

Profile #2/3 Spillway

1344 .32 Element
0.21 Wt. n-Val.
1344.12 Reach Len. (ft)
1340.68 Flow Area (sqg ft)
4.000762 Area {sq ft)
2960.00 Flow {cfs)
176.71 Top Width (£ft)
3.12 Avyg. Vel. (ft/s)
6.42 Hydr. Depth (ft)
107242 .4 Conv. (cfs)
132.00 Wetted Per. (ft}
1337.70 Shear (lb/sq ft)
1.37 Stream Power (lb/ft s)
0.17 Cum Volume (acre-ft)
0.02 Cum SA (acres)

This may indicate the need for additional cross sections.

Left OB Channel Right OB
0.065 0.035 0.0665
103.90 128.00 170.60
194 .93 599.30 155.10
194.93 599.30 155,10
320.62 2385.55 253.83
45 .59 94.90 36.22
1.64 3.98 1.64
4.28 6.32 4.28
11616.3 8642%.8 9196.3
46 .31 95.72 37.13
c.20 0.30 Q.20
6.33 1.19 0.33
0.38 4.55 23.77
¢.10 0.84 4.08

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than ¢.7 or greater than 1.4.

CROSS SECTION QUTPUT

E.G. Elev (ft)}
Vel Head {ft)

W.3. Elev (ft)
Crit w.s. (ft)
E.G. Slope (ft/ft}
Q Total (cfs)

Top Width (f£t)

Vel Total (£t/s)

Max Chl Dpth {ft)

Conv. Total (cfs}
Length Wtd. (ft)
Min Ch El1 {ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

Flood Contral District FCD 98-16

Profile #Full Spillway

1345.27 Element
0.46 Wt. n-val.
1344.81 Reach Len. (ft)
1341.71 Flow Area (sq ft)
0.001479 Area (sq ft)
4955.0Q0 Flow (cfs)
180.76  Top Width (ft)
4.62 Avg. Vel. {ft/s)
7.11 Hydr. Depth (ft)
128858.1 Conv. (cfs)
132.83 Wetted Pex. (ft)
1337.7¢0 Shear (1lb/sq ft)
1.38 Stream Power (lb/ft s)
0.29 Cum Volume (acre-ft)
0.00 Cum SA (acres)

This may indicate the need for additional cross sections.

Left OB Channel Right OB
0,065 0.035 0.065
103.90 128.00 170.60
227.40 665.20 180.85
227.40 665.20 180.85
558.01 3954 .69 442,30
47.93 94 .90 37.92
2,45 5.885 2.45
4.74 7.01 4.77
14511.4 102844 .5 11502.3
48,76 95.72 38.97
0.43 0.64 C.43
1.06 3.81 1.05
0.47 5.32 28.18
0.11 0.84 4,38
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. 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.

FLOW DISTRIBUTION OUTPUT Profile #1/3 sSpillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velccity
(ft) (ft) {cts) (sg £t} (£t} (£r) (ft/s)
9843.57 9874.38 6.18 17.36 11.29 0.66 1.60 ¢.36
9874.38 9905 .20 86.55 126.53 30.91 3.31 4,11 0.68
LB 9905.20  9936.83 248.51 160.63 32.04 26.72 5.08 1.55
9936.83 5968.47 256.25 162.77 31.63 27.55 5.15 1.57
9968.47 RE 10000.10 259.50 164.85 32.04 27.%0 5.21 1.57
10000.10 10020.30 58.86 83.81 20.24 6.33 4.15 0.79
10020.30 10040.50 14.15 30.58 13.80 1.52 2.32 0.48

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than ¢.7 or greater than 1.4. This may indicate the need for additional crcss sections.

FLOW DISTRIBUTION QUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{ft) (£t} (cfs} {sq ft) (£t) (£r) (ft/s)
9B43.57 9874.38 31.19 32.34 15.41 1.05 2.19 0.96
9874 .38 $905.20 285.43 162.59 30.91 9.78 5.28 i1.78
LB 92305.20 9936.83 778.88 157.64 32.04 26.31 65.25 3.94
9936.83 9968.47 799 .84 155.79 31.63 27.02 6.32 4.00
5968.47 RB 10000.10 806.84 201.87 32.04 27.286 6.38 4.00
19Q00.14Q 10020.30 196.63 107.45 20.24 6.64 5.32 1.83
10020.30 10040.50 57.20 47.66 16.90 1.93 2.97 1.20
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.

FLOW DISTRIBUTION OQUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr . Velocity
1£e) §2] (cEs) {sq ft) {Et) {fr) (ft/s)
9843.57 9874 .38 64.14 43.41 17.85 1.29 2,54 1.48
5874.38 9905.20 493 .87 183.99 30.91 9.97 5.97 2.68
LB 9905.20 9936.83 1293.50 219.61 3z.04 26.10 6.94 5.89
9936.83 9968.47 1325.94 221.76 31.63 26.76 7.01 5.658
5968.47 RB 10000.10 1335.26 223.84 32.04 26.95 7.08 5.97
10000.10 10020.30 335.27 121 .48 20.24 6.77 £.01 2.786
10020.30 10040.50 107.03 59.37 18.74 2.16 3.35 1.80

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 additicnal cross sections.

CRQOS8S SECTION RIVER: Bridge
REACH: SR51 Bridge RS: 0.0462
INPUT
Description: Exit Section
SR 51 ~
Station Elevation bata num= 52
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

1352 9882.
1347.1 9903,
1342 9928.
1341.1 9987.

2877.
9898.
9623,

1351.1 9887.
1346 98210.
1341.5 9%30.

1350 9891,
1344.5 9912,
1341.4 9944,

9959. 1340 9587. 1340 9989,
10011. 1339.7 10019.3 1340 10027. 1340 10031.

5 4 1348.9 3895.5 1348
8 4

2 B8

5 7

1 3

10035.4 1340.2 10048 1340.6 10074.2 1341.5 10077.

1 8

7 8

9 4

7 2

9

1344 9%20.2 1342.6
1341.5 9945.3 1341.
1339.7 10000 1335,
1340.1 10031.7 1340,

)

[E IRV RN XY
Sp RN N YR NS
R R

1341.6 10082.5 1341,
10020, 1341.9 10090.6 1341.9 10094. 1342 106057, 1341.9 10099.6 1341.9
10106. 1342 10118 1342 10123. 1342 10125, 1342 10126.9 1342
10135, 1342 10137.5 1342 10144. 1342.3 10152, 1342.4 10163.1 1342.8
10236, 1342.3 10251.6 1342 10256. 1342 10262, 1342 10617.5 1342
10688, 1344 10767.4 1346
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. Manning's n values nums= 3
Sta n val sta n Val Sta n val
9877.5 065 95%20.2 .035 10094.8 .065
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contrx. Expan.
©920.2 10094.8 103.7 168 173.5 .1 .3
Ineffective Flow nums: 1
gta L Sta R Elev
10289.4 10767.4 1346
CROSS SECTION OUTTUT profile #1/3 Spillway
E.G. Elev (ft) 1342.92 Element Left OB Channel Right OB
Vel Head {ft) 0.08 WL, n-val. 0.065 ¢.035 0.065
W.5. Elev (ft) 1342.83 Reach Len. (ft) 103.70 165.00 173.50
Crit W.g8. (ft} 1341.63 Flow Area {(ag £g) 0.15 362.83 110.05
E.G. Slope (ft/ft) 0.001205 Area {sg ft) 0.15 362.83 396,44
0 Total (cfs) 930.00 Flow {cfs) 0.03 870.25 59.72
Top Width (ft) 728.490 Top Width (f¢) 1.29 174 .60 552.51
Vel Total {ft/s) 1.97 Avg. Vel. (ft/s)} 0.19 2.40 0.54
Max Chl Dpth (ft) 3.43 Hydr. Depth (ft) 0.12 2.08 0.57
Conv. Total (cfs) 26787.9 Conv. (cfs) 0.8 25066.8 1720.3
Length Wed. (ft) 165.49 Wetted Per. (ft) 1.31 174.78 194,62
Min Ch Bl (ft) 1339.40  Shear (1lb/sq ft) 0.01 0.16 0.04
Alpha 1.40 Stream Power (lb/ft g) 0.00 0.37 0.02
Froth Loss (ft) 0.51 Cum Volume {acre-ft) 0.05 1.91 14,36
C & E Loss (ft) .03 Cum SA (acres) 0.02 0.44 2.55

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 OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1344.13  Element Left OB Channel  Right OB
Vel Head (ft) 0.28 Wt. n-Val. 0.065 0.035 0.065
W.3. Elev (ft) 1343.86 Reach Len. {ft) 103.7¢C 165.00 173.50
Crit W.s. (ft) 1342.91 Flow Area {sqg £t) 4.34 541.11 308.76
E.G. Slope (ft/ft} 0.002563 Area (sg ft) 4.34 541,11 979.23
Q Total (cfs) 2960.00 Flow (cfs) 3.64 2470.33 486.03
Top Width (ft) 770.47  Top Width (£t) 6.91 174.60 588.96
Vel Total {ft/s} 3.47 Avg. Vel. (ft/s) 0.82 4.87 1.57
Max Chl Dpth (ft) 4.46 Hydr. Depth (ft) 0.63 3.10 1.59
Conv. Total (cfs) 58472.6 Conv. {(cfs) 72.0 48799.5 9601.1
Length Wwtd. (£t) 166.79  Wetted Per. (ft) 7.02 174.78 194 .62
Min Ch El (ft) 1339.40 Shear (lb/sqgq ft) 0.10 0.50 0.25
kRlpha 1.48 Stream Power (lb/ft s) 0.08 2.26 0.40
Fretn Loss {(ft) 0.81 Cum Volume (acre-ft) 0.14 2.87 21.55
C & E Loss (ft) 0.03 Cum 3A (acres) 0.03 0.44 2.86

Warning: The conveyance ratio {upstream conveyvance divided by dQownstream conveyance) is less
than 0.7 orx greater than 1.4. This may indicate the need for additicnal cross sections.

CROSS SECTION OUTPUT Profile #Full Spillway

E.G. Elev (ft} 1344 .98 Element Left OB Channel Right OB
vel Head (ft) 0.46 WE. n-Val. 0.065 0.035 8.065
W.S. Elev (£t) 1344.52 Reach Len. (ft) 103.70 165.00 173.50
Crit W.S., (ft) 1343.57 Flow Area (sg ft) 2.97 657.19 438.13
E.G. Slope (ft/ft) ¢.003407 Area (sg ft) 8.987 657.19 1379.14
¢ Total (cfs) 4955.00 Flow {(cfs) 13.21% 3937.68 1004.12
Top Width (ft) 799.04  Top Width (£t} 9.90 174.60 614 .54
vel Total (ft/s) 4.48 Avg. Vel. (ft/s) 1.32 5.99 2.29
Max Chl Dpth (£t) 5.12 Hydr. Depth (ft) 1.01 3.76 2.25
. Conv. Total (cfs) 84895.7 Conv. (cfs) 226.2 67465.6 17203.9
Length wtd. (ft) 167.13  Wetted Per. (£ft) 10.08 174.78 194.62
Min Ch El (ft} 1335.40 Shear (lb/sq ft) 0.21 0.80 0.48
alpha 1.47  Stream Power (ib/ft g) 0.28 4.79 1.1¢
Frectn Loss (ft) ; 1.01 Cum Volume (acre-ft) 0.18 3.38 25.13
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. C & E Loss (ft) 0.03 Cum SA (acres) 0.04 0.44 3.10

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 secticns.

Warning: The energy loss was greater than 1.0 £t (0.2 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

FLOW DISTRIBUTICN OUTPUT profile #1/3 sSpillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cfs) (sq £t) (ft) (ft) (£t /s)
9905.97 9920.20 0.03 0.15 1.31 0.00 0.12 0.19
LB 9920.20 9978.40 177.39 92.82 58.31 19.07 1.59 1.91
9978.40 10036.60 503.07 173.40 58.24 54.09 2.98 2.90
10036.60 RB 10094.80 189.79 96.60 58.23 20.41 1.86 1.96
10094.80 10190.89 26.93 51.54 96.10 2.90 0.54 0.52
10190.89 10286.97 31.37 56.48 96.09 3.37 0.59 0.56
10286.97 10383.06 1.42 2.03 2.43 0.15 0.83 0.70

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less
than ¢.7 or greater than 1.4. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{£t) {£¢) {cEs) {sg It) (ft) (£t) {ft/a)
9905.97 9920.20 3.64 4,34 7.02 g.12 0.63 0.84
LB 9920.20 5978.40 606,34 152.25 58.31 20.438 2.62 3.98
9978.40 10036.60C 1231.74 232.83 58.24 41.61 4,00 5.29
10036.60 RB 10094.80 632.25 156.0C3 58.23 21.36 2.68 4,05
10094 .80 10150.8¢9 232,59 149.65 96.10 7.86 1.56 1.55
10150.8% 10286.97 245,56 154.60 96.09 8.30 1.61 1.59%9
10286.97 10383 .06 7.88 4.5 2.43 0.27 1.86 1.7%

Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.

FLOW DISTRIBUTION QUTPUT profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) {(ft) (cfs) (sq ft) {ft) (£t) (ft/s)
9905.97 9520.20 13.20 9.97 10.08 0.27 1.01 1.32
LB 2920.20 9978.40 1027.11 190.94 58,31 20.73 3.28 5.38
9978.40 10036.560 1848.24 271.52 58.24 37.30 4.67 6.81
10036.60 RE 1G094.80 1062.24 194.72 58.23 21.44 3.35 5.46
10094 ,80 10190.89 485,04 213.53 96.10Q 9.79 2.22 2.27
10150.89 10286.97 503.95 218.48 96.0% 10.17 2.27 2.31
10286.97 10383.06 15.13 6.12 2.43 0.31 2.52 2.47

Warning: The conveyance ratic {upstream conveyance divided by downsgtream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional c¢ross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m}. between the current and previous cross
section. This may indicate the need for additional cross secticns.

CROSS SECTION RIVER: Bridge
REACH: SRS51 Bridge RS: 0.014%
INPUT

Description: Last Cross Section
Bridge Locp

Station Elevation Data num= 47
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9848.¢6 1344 9852 1343.4 9855.7 1343.5 9856.1 1343.5 9856.5 1343.5
2857.4 13243.5 9B61 1343.3 ©9862.32 1343.2 9863.5 1343.2 9868.7 1343.3
9874 .6 1343.3 9875.4 1343.3 9882.7 1342 10000 1340 210008.6 1340.6
10014.6 1340.7 10022.2 1340.5 10023.8 1341 10034.4 1341.3 10036.8 1341.4
10042.5 1341.5 10044.7 1341.6 10047.5 1341.6 10048.1 1341.7 10049.3 1341.6
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10077.5 1342 10187 1341.5 10192.2 1341.5 10236 1341.9 10241 1342
10241.2 1342 10241.3 1342 10241.4 1342 10241 .5 1342 10241.6 1342
10242.3 1342 10243.9 1342 10461.8 1342 10533 1332 10551.1 1330
10590 1334 10757.4 1338 10789.4 1330 10847.4 1340 10921.4 1342
11051 1344 11109.4 1346
Manning's n Values = 3
Sta n Val Sta n val Sta n val
9845.6 . 065 9882.7 .035 10077.5 .0B5
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9882.7 10077.5 54.5 79 162.4 .1 .3
Ineffective Flow nums= 1
Sta L Sta R Elev
10461.9 11109.4 1346
CROSS SECTION CQUTEUT Profile #1/3 Spillway
E.G. Elev (ft) 1342.38 Element Left OB Channel Right OB
Vel Head (£ft) 0.41 We. n-val. 0.035 0.065
W.S. Elev (ft) 1341.97 Reach Len. (£f) 147,00 147.00 147.00
Crit w.8. (ft) 1341.97 Flow Area (sg f£t) 167.74 35.80
E.G. Slope {ft/ft) 0.018282 Area {sq ft) 167 .74 2710.20
Q Total (cfs!} 930.00 Flow (cfs) g8g2.52 47.48
Top Width (£t) 805.27 Top Width ({ft) 1%1.11 614 .16
vel Total (ft/s) 4.590 avg. vel. (ft/s) 5.26 1.22
Max Chl Dpth (ft) 11.97 Hydr. Depth (ft) 9.88 0.25
Conv. Total (cfs) 6878.1 Conv. (cfs) 6525.9 351.1
Length Wtd. (ft) 147.00 Wetted Per. (ft) 191.18 155.82
Min Ch E1 (ft) 1340.060 Shear (lb/sq ft} 1.00 G.z8
Alpha 1.30 Stream Power (lb/ft s) 5.27 0.35
Frctn Loss {ft) 0.90 Cum Volume (acre-ft) 0.02 0.57 7.25
¢ & E Loss (ft) 0.01 Cum SA (acres}
Warning: The energy eguation 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:
Warning:

Warning:
section.
Warning:

indicates

that there is not a valid subcritical answer.

CROSS SECTICON OUTPUT

E.G. Elev (ft)

vel Head (f£t)
W.S5. Blev {(ft)
Crit W.8. (£L)
E.G. Slope (ft/ft)

Q Total- {cfs)
Top Width {ft)
Vel Total {(ft/g)
Max Chl Dpth (ft)

Conv. Total (cEs)
Length Wtd. (£t)
Min Ch El1 {ft)
Alpha

Fretn Loss (£t)
C & E Loss (ft}

Warning:

1343.

0
1342.
1342.

30

.53

77
77

0.012550

2960.
1092.
4.
12.

o0
39
45
77

26422.7

147.
1340.
1

1.

0.

Qe
0gQ

.71

[0z}
04

Divided flow computed for this cross-section.
The conveyance ratio (upstream conveyance divided by downstream convevance) is less
than 0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

Profile #2/3 Spillway

Element

Wt. n-val.

Reach Len. (ft)
Flow Area (s¢g EC)
Area {(sq ft)

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth- (ft)
Conv. {cfs)
Wetted Per. (ft)

Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Voluwme {(acyre-£ft)
Cum SA (acres)

Left OB

0.065
147.00
.67
.67
.24
.33
.34
.39
20.0
4,40
0.30
0.40
0.06

PSR, R

Chann
0.0
1a7.
323.
323
2156
194.
6.

1.
19250
194,
1.

8.

0.

el
35
Q0
45

.45
.50

80
67
66
.2
87
30
67
25

Thi

Right
0.

147.
339,
3397.
801.

893

2.
0.

715
384
¢l
1
9

The energy eguation could not be balanced within the specified number of iterations.

The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
This may indicate the need for additional cross sections.
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.

5

The program defaulted to critical depth.

OB
065
oc
74
77
26
.86
36
as
2.5
.41
.69
.63
.86

The

program used critical depth for the water surface and continued on with the calculations.

Warning:

Warning:

Flood Contro} District FCD 98-16

The energy loss was greater than 1.0 ft

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.

(0.3 m).

between the current and previous cross
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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 €o critical depth.

CROSS SECTION OUTPUT Profile #Full Spillway

E.G. Elev (ft) 1343.55 Element Left OB Channel Right OB
vel Head (£t} 0.73 Wt. n-val. 0.065 0.035 0.065
W.S. Elev (ft) 1343.21 Reach Len. {ft) 147.00 147.Q0 147.00
Crit Ww.s5. (£ft) 1343.21 Flow Area (sg ft) 4.17 409.86 510.26
E.G. Slope (ft/ft) 0.013453  Area (sq ft) 4.17 409.86 3800.67
g Total (cfs) 4955.00 Flow (¢cfsg) 7.80 3313.10 1634.11
Top Width (ft) 1126.38  Top Width (ft) 8.97 194 .80 922.61
vel Total (ft/s) 5.36 Avg. Vel. (ft/s) 1.87 §8.08 3.20
Max Chl Dpth (ft) 13.21 Hydr. Depth (ft) 0.46 2.10 1.33
Conv. Total (cfs) 42720.4 Conv. (cfs) 67.2 28564 .4 14088.7
Lengch wWed, (£t) 147.00 Wetrted Per. (Etr) 9.08 194.87 384.41
Min Ch E1 (ft) 1340.00 Shear (lb/sq ft) 0.39 1.77 1.11
alpha 1.64 Stream Power (lb/ft s) 0.72 14.28 3.57
Frctn Loss (ft) 1.51 Cum Volume (acre-ft) 0.08 1.14 11.16
C & E Losa (ft) 0.09 Cum SA (acres)

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

Warning: Divided flow cowputed for this cvoss-zection.

Warning: The velocity head has changed by more than 0.5 £t (0.15 m). This may indicate the need for
additional c¢ross 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 c¢ross sectioms.

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
eritical 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.

FLOW DISTRIBUTION OUTPUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{fL) {ft) {cfs) (sg ft) (fr) {(£t) (££/s)
LE 92882.70 9947 .63 112.10 34.12 63.27 12.05 0.54 3.28
$947.63 10012.57 £59.99 99.89 64.96 70.87 1.54 6.61
10012.57 RB 1Q077.50 110.44 33.74 62.95 11.88 0.54 3.27
10077.50 10224.91 46.50 37.32 141.16 5.00 0.26 1.25
10224.51 10372.33 0.97 1.48 14.66 0.10 0.10 0.66

Warning: The energy equation could net be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream convevance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross secticns.
Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warming: 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.

FLOW DISTRIBUTION OUTPUT profile #2/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft) (cfs) (sq £t} (£t) (fr) (£t/s}
9871.33 9882.70 2.24 1.67 4.40 0.08 0.39 1.34
LB 9882.70 9947.63 471.92 86.01 64.94 15.94 1.32 5.49
9947 .63 10012.57 1216.22 151.80 64.96 41.08 2.34 8.01
10012.57 RE 10077.50 168.38 85.63 64.96 15.82 1.32 5.47
10077.50 10224.91 405.82 155.10 147.42 13.71 1.05 2.62
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10224.91 10372.33 248.56 115.58 147.42 §8.40 3.78 2.15
10372.33 10519.74 146.87 69.086 89.57 4.96 0.77 2.13

Warning: The energy egquation could not be bailanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additicnal cross sections.
Warning: The energy loss was greater than 1.0 £t {0.3 m). between the current and previcus cross
section. This may indfcate 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 mot a wvalid suberitical answer. The program defaulted to critical depth.

FLOW DISTRIBUTION OUTPUT Profile #Full Spillway

Left 3ta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(fr) (£t} {efs) (sq ft) (£t} (£ft) (ft/s)
$855.37 9871..33 0.60 0.02 2.15 0.00 0.01 0.13
9871,33 9882.70 7.79 4,14 6.93 0.16 0.6l 1.88
LB 988Bz2.70 9947.63 B03 .84 114 .81 64.94 16.22 1.77 7.00
9947.63 10012.57 170%.9% 180.581 64.96 34.51 2.78 9.47
10012.57 RB 10077.50 795.28 114.44 64.96 16.13 1.76 6.98
10077.50- 10224.91 760.42 220.49 147.42 15.35% 1.50 3.45%
10224 .91 10372.33 547.10 180.87 147.42 11.04 1.23 3.02
10372.33 10519.74 326.57 108.79 89.57 £.59 1.21 3.00

Warning: The energy equation could not be balanced within the specified number of iteraticns. The
program used critical depth for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The wvelocity head has changed by more than 0.5 £t {0.15 wm). This may indicate the need for
additional cross segtions.
Warning: The conveyance ratic {upstream conveyance divided by downstream conveyance) is less
than ¢.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 previcus 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: Culvert
REACH: SR51 Culvert R3: 19.395
INPUT

Description: SRS51 Reach
Upstream Face SR 51 Box Culvert
Cross Section Data
Digitized from Topo Map Supplied by the FCD using BOSS-RMS

Station Elevation Data nuam= 51
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
9820.8 1358 9839.25 1356.3 9$843.7 1356 $860.75 1354.8 9872.85 1354
9876.75 -1353.6 S878.15 1353.4 $B88.55 1352.3 9885.65 1352.2 988%8.75 1352.2
9891 .35 1352.3 9892.45 1352.3 9893.95 1352.3 9895.05 1352.3 9914.35 1352
9914,55 1352 9914.65 1352 9915.35 1352 9919.35 1351.8 98%24.55 1351.1
292%.1 1350 9833.15 1349.1 9938.55 1348 9944 .05 1346.5 9946.15 1346
9948.15 1345.4 9954 .45 1344 9960.75 1342.1 9961.15 1342 9961.35 1341.9
3966 .85 1340 29969.05 1339 9971.45 1338 9976.55 1336.5 9978.2 1336
9983.6 1331 19006.4 1331 10013.9 1331 10014.5 1331 10016.3 1331
10022.2 133610028.35 1337.710028.65 1337.810028.95 133810030¢.05 1338.3
10034.75 134010038.15 1341.2 10044.3 134210047 .25 1342 ,.310047.55% 1342.3
10048 1360
Manning's n Values nums= 3
Sta n val sta n val Sta n Val
S820.8 .045 9978.2 .04 10022.2 . 045
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
9978.2 10022,2 517.7 511 504.9 .3 .5
Flood Control District FCD 98-16 June, 1999
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Ineffective Flow num= 2
sta L sta R Elev Sta L S5ta R Elev
9820.8 9974.5 1335 10025.5 10048 1335

CROSS SECTION CUTPUT

E.G. Elev {(ft)
vel Head {ft)

W.8. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)
g Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth {ft)

Conv. Total (cfs)
Length wcd. (o)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & B Losg {(ft)

CROSS SECTION QUTPUT

E.G. Elev (ft)
Vel Head (£t}
W.3. Elev (£t}
Crit W.S. (ft)
E.G. Slope {ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Lioss (ft}

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)
W.5, Elev {ft)
Crit W.S. {ft)

E.G. Slope (ft/ft)
Q Total {(cfs}

Tcp Width (ft)

vel Total {(ft/s)
Max Chl Dpth (£t}

Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
alpha

Fretn Loss (£t}

C & B Loss (ft)

FLOW DISTRIBUTION OQUTPUT

Left Sta Right Sta
{fr) {ft)
9925.73 59578.20
LE %978.20 9982 .87
9992.87 10007.53
10007.53 RER 10022
10022.20 10025.89
10025.889 10029.57

Flood Control District FCD 98-16

Profile #1/3 sSpillway

1346.71
0.02
1346.69
1334.09
0.000037
1070.00
103,92
1.06
15.69
177072.5
511.00
1331.00
1.27

Element

WEt. n-val.

Reach Len. {£ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (fg)
Avg. vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs}
Wetted Per. (ft)

Shear (lb/sq Ft)
Stream Power {(lb/ft s)
Cum Volume (acre-£ft)
Cum SA (acres)

Profile #2/3 Spillway

1349.00
0.01
1348.95
1334.05
0.000019
10490.00
113.98
0.82
17.98
236402.5
511.00
1331.00
1.29

profile #Frull

1350.8%
0.01
1350.88
1334.05
0.000013
1045.00
122.33
o.7¢C
19.88
292624.9
511.00
1331.00
1.31

Element

Wt. n-val.

Reach Len. (ft})

Flow Area {s¢q ft)
Area (sq ft)

Flow f{(cfa)

Tep Width (£t)

avg. Vel. {ft/s)
Hydr. Depth (£ft)
Conv. {cfs)

Wetted Per. (ft)
shear (lb/sq ft)
Stream Power {(lb/ft s)
Cum Volume (acre-£t)
Cum SA {acres)

Spillway

Element

Wt. n-val.

Reach Len. (ft)
Flow Area (sg ft)
Area (sq ft)

Flow (cfsg)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth {ftr)
Conv. {cfs)
Wetted Per. (ft)

Shear (1lbk/sq ft)
Stream Power (lb/ft s)
Cum Volume {acre-£t)
Cum SA (acres)

Profile #1/3 Spillway

Flow

.20 266.83

Area W.D.
{sq ft) {ft)
173 .46 36.15
216.61 16.63
230.09 14.67
215.36 16.50

37.52 3.82
33.465 3.88

Detineation of Spillway Flows for Dreamy Draw Dam

Left
0.0
517.
173.
173
28
34.
a.
5.
16294
36
0.

0
1
0

Left
0.0
517.
263.
263
121
44 .
Q.

5
27626
46
Q.

0
2
0

Left
0.0
517
355,
355,
145
52
0.
6
40784
54.

[l o B e e |

% Conv.

25.08
30.12
24.94

OB
45
70
46

.46
.46

a7
57
a3
.1

.15

01

.01
.23
.29

OB
45
T0
12

.12
-53

46
46

.92

.1

.41

01

.00
.12
.39

OB
45

.70

57
57

.64
.76

41

.74

.0
22

.01
.00
.86
.46

Channel
0.040
511.40
662.06
662,06
857.21
44 .00
1.29
15.05
141857.9
47.79
0.03
0.04
7.30
0.60

Channel
0.040
511.00
763.19
763.19
720.91
44.00
1.04
17.35
179782.7
47.78%
0.02
0.02
2.23
0.60

Channel
0.040
511.0C
846 .66
846.66
763.28
44.00
0.90
19.24
213735.6
47.78
0.01
0.01
10.34
G.60

Hydr D.
(ft)
5.03
14.77
15.69
14.68
10.18

9.13

Page 108

Right OB
0.045
504.90
177.60
177.60
114.33
25.46
0.64
6.98
18920.6
30.65
0.01
0.01
22.50
4.35

Right OB
©.045
504.90
236.19
236.19
127.55
25.52
0.54
9.26
28993.7
32.95%
0.01
¢.00
35.11
5.05

Right OB
0.045
504.90
284.65
284.65
136.08
25.57
0.48
11.13
38105.2
34.87
0.01
0.00
40.58
5.60

Velocity

(fr/s)

0,57
L24
.40
.24
.81
.75

[~ Y= R SR
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. 10029.57 10033.26 15.71 29.09 3.591 1.84 7.85% 0.68
10033.26 10036.94 14,50 24,21 3.91 1.36 6.57 0.80
10036.94 10040.63 10.87 20.09 2.78 1.02 5.45 0.54
10040.63 10044 .31 5.29 18.16 3.72 4.87 4.83 0.51
10044.31 10048.00 4,13 14.88 7.63 0.35 4.45 0.28
FLOW DISTRIBUTION OUTPUT Profile #2/3 Spillway
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) {fr) {cEs) (sq ft) (ft) (ft) {ft/s)
$925.73 2978.20 121.53 263.12 46.41 11.69 5.82 0.46
LB 9978.20 9992 .87 248 .48 250.32 16.63 23.89 17.07 0.29
9992.87 10007.53 294 .81 263.80 14.67 28.35 17.3¢% 1.12
10007.53 RB 10022.20 247.64 249.07 16,50 23.81 16.98 0.99
10022.20 10025.89 30.77 45.99 3.82 2.96 12.48 0.67
10025.89 10029.57 26.34 42 .13 3.88 2.83 11.43 0.63
10029.57 10033.26 21.65 37.56 3.91 2.08 10.19 0.58
10033.26 10036.94 17.15 32.69 3.81 1.65 8.87 0.52
10036.94 10040.63 14.02 28.56 3.78 1.35 7.75 0.49
10040.63 10044 .31 12.62 26.63 3,72 1.21 7.23 0.47
10044.31 10048.00 5.00 22.64 9.23 ¢.48 6.65 0.22
FLOW DISTRIBUTION QUTPUT Profile #Full Spillway
Left Ssta Right Sta Flow Area W.p. % Conv. Hydr D. Velocity
(£t) (ft) {cfs) {sq ft) (£t) (ft) {ftt/s)
9873.27 9925.73 0.00 0.01 Q.30 0.00 0.04 0.01
9925.73 9978.20 145 .64 355.56 54.62 13.94 6.78 0.41
LB 9378.20 9992.87 24Q.48 278,15 16.63 23.01 18.96 0.886
9992.87 16007.53 282.91 291.62 14.67 27.07 19.88 0.97
10007.53 RB 10022.20 239.89 276.89 16,50 22.96 18.88 0.87
10022.20 10025.89 31.00 52.98 3.82 2.97 14.38 0.59
10025.89 10029.57 27.67 49.12 3.88 2,59 13,33 0.55
10029.57 10033.26 22.80 44 .55 3.91 2.19%9 12.09 0.51
10033.26 10036.94 18.85 39.68 3.91 1.80 1¢.76 0.48
10036.94 10040.63 16.07 35.55 3.78 1.54 2.65 0.45
10040.63 10044.31 14 .30 33.62 3.72 1.42 9.12 0.44
10044 .31 10048.00 5.39 29.15 11.85 0.52 8.44 0.18
CULVERT RIVER: Culvert
REACH: SR51 Culvert RS: 19,326
INPUT
Description: Culvert SR 51
Culvert information from AS-Bulit Plans
Distance from Upstream XS = 60
Deck/Roadway Width = 380
Welr Coefficient = 2.6
Rridge Deck/Roadway Skew =
Upstream Deck/Recadway Coordinates
nums= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9843.7 1361 1330 10212 1361 1330
Upstream Bridge Cross Section Data
Station Elevaticon Data num= 51
Sta Elev Sta = Elev Sta Elev Sta Elev Sta Elev
9820.8 1358 29839.25 1356.3 9843.7 1356 5860.75 1354.8 9872.85 1354
$876.75 1353.6 9878.15 1353.4 9888.55 1352.3 9889.65 1352.2 $889.75 1352.2
9891.35 1352.3 8892.45 1352.3 98%3.95 1352.3 98%5.05 1352.2 9914.35 1352
9914 .55 1352 9914.65 1352 9915.35 1352 991%.35 1351.8 9924.55 1351.1
9929.1 1350 9933.15 1349.1 8938.95 1348 9944 .05 1346.6 9946.15 1346
9948.15 1345.4 9954 .45 1344 9960.75 1342.2 9961.15 1342 9961.35 1341.¢9
9966 .85 1340 9969.05 133% 9971.48 1338 9976.55 1336.5 9378.2 1336
9383 .46 1331 10006.4 1331 10013.9 1331 10014.5 1331 10016.3 1331
10022.2 133610028.35 1337.710028.65 1337.810028.95 1338B10030.05 1338.3
10034.75 134010038.15 1341.2 10C44.3 134210047.25 1342.210047.55 1342.3
10048 1360
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Manning‘'s n Values nums= 3
Sta n Val Sta n val Sta n val
5820.8 .045 9978.2 .04 10022.2 . 045
Bank Sta: Left Right Coeff Contr. Expan.
9978.2 10022.2 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Sta L Sta R Elev

9820.8 9974.5 1335 10025.5 10048 1335

Downstream Deck/Roadway Coordinates
nums 2 .
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9825.9 1361 1330 10232 1361 1330

Downstream Bridge Cross Section Data

Delineation of Spillway Flows for Dreamy Draw Dam

Station Elevation Data nums= 37
Sta Elev Sta Elev Sta Elev Sta Elev
9825.9 1356 9830.35 1354.7 9832.75 1354 9840.85 1352.3
9842.95 1351.9 984€.75 1350.9 9850.05 1350 9861.05 1348.4
9867.45 1347.2 9871.95 1346 9882.45 1345.7 9884.25 1345.7
9885.95 1345.7 9886.35 1345.7 9887.85 1345,7 9891.75 1345.8
9917.25 1345 9927.25 1344.6 9932.25 1344.5 9938.8 1344
4962 .85 1338 99%68.35 1336 9972.4 1334 99746.75 1332
10006.55 133010036.95 1332 10042 133410046 .45 13361
10056.65 1340 10057 1360
Manning's n Values num= 3
Sta n val Sta n val Sta n vVal
9825.9 .045 5972.4 .04 10042 .045

Bank Sta: Left Right Coeff Contr. Expan.

9972.4 10042 .3 .5
Ineffective Flow num= 2
Sta L sta R Elev Sta L Sta R Elev
9825.92 9582.5 1335 10017.% 10057 1138
Upstream Embankment side slope = 2 horiz.
Downstream Embankment side slope = 2 horiz.
Maximum allowable sgubmergence for weir flow = 1

1342

I

Elevation at which weir Elow begins
Energy head used in spillway design =
Spiliway height used in design =
Weir crest shape

Broad Crested

Number of Culverts = 1
Culvert Name Shape Rise Span
SR 51 Box 4 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length n Vaiue Entrance Loss Coef
. 15 482 L0186 .2
Numper of Barrels = 2
Upstream ®levation = 1321.1
Centerline Stations
Sta. Sta.
9994 .5 100905.5
Downstream Elevation = 1325.%
Centerline Stations
Sta. Sta.
9994 .5 10005.5

'CULVERT QUTPUT Profile #1/3 Spillway
Culvert ID : SR 51

Sta
9842.45
o864.7
9885.15
98%3.63
9959.7
9993 .45
0049.75

Elev
1352
1348
1345.7
1345.5
1341.4
1330
1338

to 1.0 vertical
te 1.0 vertical

Exit Loss Ceef

Culv Q (cfs) 1070.00 Culv Vel In (ft/s) 13 .38
4 Barrels 2 Culv Vel Out (ft/s) 13.38
¢ Barrel {(cfs) 535.00 Culv Inv ELl Up (ft) 1331.10
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. E.G. Us. (ft) 1346.71 Culv Inv El Dn (ft} 1329.90
W.5. US. (ft) 1346 .69 Culv Frctn Ls (ft) 5.23
Delta EG (ft) 8.80 Culv Ext Lss (ft) 2.03
Delta WS (£t} 8.85 Culv Ent Lss {ft) 0.56
E.G. IC (ft) 1340.74 Q Weir lefs)
E.G. OC {(ft) 1346.71 Weir Sta Lft (ft)
Culvert Centrol Outlet Welr sta Rat (ft)
Culv WS In (ft) 1335.1¢ Weir Submerg
Culv wWs out (ft) 1333.90C Weilr Max Depth (ft)
Culv Nml Depth (ft) 4.00 Weir Avg Depth (ft}
Culv Crt Dbepth (ft) 4.00 Wr Flw Area (sq ft)
Culv Ful Lngh (£t} 482.00 Min Top R4 {ft) 1361.00
Note: The normal depth exceeds the height of the culvert. The program assumes that the normal
depth is equal to the height of the culwvert.
Note: Culvert c¢ritical depth exceeds the height of the culvert.
CULVERT OUTPUT Profile #2/3 Spillway
Culvert ID : SR 51
Culv Q (cfs) 1040.0¢ Culy vel In (ft/s) 13.00
# Barrels 2 Culv Vel Qut (ft/s) 13.00
¢ Barrel {cfs) 520.00 Culv Iav El Up (ft) 1331.10
E.G. US, (ft) 1349.00 Culv Inv EIL Dn (ft) 1329.90
W.8. US. (ft) 1348.99 Culv Fretn Ls {ft) 5.87
Delta EG (ft) 8.34 Culv Ext Lss (ft) 1.94
pelta WS (ft) 8.36 Culv Ent Lss (ft) 0.52
E.G. IC (f&) 1340.40 0 Weir (cfs)
E.G. OC (ft) 1349.00 Weir sSta Lft (ft)
Culvert Control Outlet Weir Sta Rgt (ft)}
Culv WS In (ft) 1335.10 Welir Submerg
Culv WS Out (ft} 1333.%90 Weir Max Depth (ft)
Culv Nml Depth (ft) 4.00 Weir Avg Depth (ft)
Culv Crt Depth (ft} 4.00 Wr Flw Area (sq ft)
Culv Ful Lmgh (ft) 482.00 Min Top R4 {ft) 1361.00
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: Culvert critical depth exceeds the height of the culvert.
CULVERT OUTPUT Profile #Full Spillway
Culvert ID : SR 51
culv Q¢ {cfs) 1045.00 Culv vel In {(ft/s} 13.06
# Barrels 2 Culv Vel Out (ft/s) 13.06
Q Barrel (cis) 522.50 Culv Inv El Up (£t} 1331.10
E.G. Us. (ft) 1350.88% Culv Inv El Dn (ft} 1325.90
W.5. US. (ft} 1350.88 Culv Fretn Ls (f£t) 5.92
Delta EG (ft) B.43 Culv Ext Lss (ft) 1.97
Delta W8 (ft) 8.44 Culv Ent Lss (ft) 0.53
E.G. IC (£t) 1340.46 Q Weir {cts)
E.G. OC (ft) 1350.89 Weir Sta Lft (ft)
Culvert .Control Qutlet Weir Sta Rgt (ft)
Culv WS In (ft) 1335.10 Weir Submerg
Culv WS Cut (ft} 1333,90 Weir Max Depth (ft)
Culv ¥ml Depth (ft) 4.00 Weir Rvg Depth (ft}
Culv Crt Depth (ft) 4.00 Wr Flw Area (sqg £t)
Culv Ful Lngh (ft) 482.00 Min Top Rd (ft) 1361.00
Note: The normal depth exceeds the height of the culvext. The program assumes that the normal
depth is equal to the height of the culvert.
Note: Culvert critical depth exceeds the height of the culvert.
. CROSS SECTION RIVER: Culvert
. REACH: SR51 Culvert RS: 19.298
INPUT
Description: SR51 Reach
Fleod Control District FCD 98-16 June, 1999
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Downstream Face SR 51 BoxX Culvert
Cross Section Data
Digitized from Topo Map Supplied by the FCD using BOSS-RMS
Station Elevation Data num= 37
sSta Elev 8ta Elev Sta Elev Sta Elev 8ta Elev
$825.9 1356 5830.35 1354.7 5832.75 1354 9840.85 1352.3 9842 .45 1352
9842.9%% 1351.9 9846.75 1350.9 9850.05 1250 98B61.05 1348.4 9864.7 1348
8867.45 1347.2 9871.95 1346 9882.45 1345.7 9884.25 1345.7 9885.1% 1345.7
9885.95 1345.7 9886.35 1345.7 9887.85 1345.7 98%1.75 1345.6 9$B93.65 1345.5
29617.25 1345 9927.25 1344.6 9932.25 1344.5 2938.8 1344 9859.7 1341 .4
9962.85 1338 9958.35 1336 9972.4 1334 9976.75 1332 9993.45 1330
10006.55 133010036.85 1332 10042 133410046.45 133610049.75 1338
10056.65 1340 10057 1360
Manning's n Values nums= 3
Sta n val sSta n val Sta n val
9825.9 .045 9972.4 .04 10042 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Exparn.
9972.4 10042 172.3 189 206.7 .3 .5
Ineffective Flow TIUR= 2
Sta L Sta R Elev Sta L Sta R Elev
9825.% 9982.5 1335 10017.5 10057 1335
CROSS SECTION QUTPUT Profile #1/3 Spillway
E.G. Blev (ft) 1337.91 Element Left OB Channel Right OB
Vel Head (ft) 0.08 Wt. n-Vval. 0.045 0.040 0.045
W.S. Elev (ft) 1337.84 Reach Len. (ft) 189.0Q 189.¢0 189.00
Cric Ww.s. {(ft} 1333.38 Flow Area (sq ft) 16.15 470.33 15.43
E.G. Slope (ft/ft) ¢.000285 Area (sg £t) 16.18 470.33 15,43
0O Total (cfs) 1070.00 Flow {cfs} 12.49 1044 .64 12.87
Top Width (ft) 86 .19 Top Width {(£t) 9.11 £5.60 7.49
Vel Total (ft/s) 2.13 Avg. Vel. (ft/s) 0.77 2.22 0.83
Max Chl Dpth (£t) 7.84 Hydr. Depth (ft} 1.77 6.76 2.06
Conv. Total (cfs) 63357.4 Conv. (cfs) 739.3 61855.7 762.3
Length Wed. (ft) 18%.00 Wetted Per. {ft) 9.%0 70.60 8.43
Min Ch El (ft) 1330.00 Shear {1lb/sq ft) 0.03 0.12 0.03
Alpha 1.06 Stream Power (lb/ft s) 0.02 0.26 0.03
Frctn Loss (ft) 0.20 Cum volume {(acre-ft) 0.06 1.39 3.48

C & B Loss {£t) 0.1i2 Cum SA ({acres)

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 SECTICON OUTPUT Profile #2/3 Spillway
E.G. Elev (ft) 1340.66 Element Left OB Channel Right OB
Vel Head (ft) 0.03 Wt, n-val. 0.045 0.040 0.045
W.S. Blev (ft) 1340.63 Reach Len. (ft) 189.00 189.00 189.00
Crit W.8. (ft} 1333.33 Flow Brea (=g £t} 45 .97 664.53 48.28
E.G. 8lope (ft/ft) 0.000C79 Area {sq ft) 45,87 664,53 48.28
Q Total (cfs) 1040.00 Flow (cfs) 29,96 981.01 29.03
Top Width (ft) 96.25 Top Width (ft) 11.99 §9.60 14 .66
Vel Total (ft/s) 1.37 avg. vel. {(ft/s} 0.65 1.48 0.60
Max Chl Dpth {ft) 10.63  Hydr. Depth (ft) 3.84 9.58 1.29
Conv. Total (cfs) 116662.9 Conv. (cfs) 3361.0 110045.2 3256.7
Length Wtd. (£t} 189.00 Wetted Per. (ft) 13.95 70.60 16.54
Min Ch El (ft) 1330.00  Shear (1lb/sq ft) 0.02 0.05 0.01
Alpha 1.12  Stream Power (lb/ft s} 0.01 0.07 0.01
Frctn Loss (ft) 0.1s Cum Volume {acre-ft) 0.17 1.96 5.41
¢ & E Loss (ft} 0.26 Cum SA (acres)

"Warning: The veleocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross secticns,
Warning: The conveyance ratio (upstream conveyance divided by downstream convevance) is less
g : : : Y ¥
than ¢.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT Pxofile #Full Spillway

Flood Control District FCD 98-14 ' June, 1999
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. E.G. Elev (fr) 1342.47 Element Left OB Channel  Right OB
Vel Head (£t) ¢.02 Wt. n-Val. G.045 0.040 0.045
W.5. Elev (ft) 1342.45 Reach Len. (ft) 182.00 189.00 189.00
Crit w.s. {ft) 1333.33 Flow Area (sq ft} 73.14 7350.88 74 .93
E.G. Slope (ft/ft) 0,000043 Area (sq ft) 73.14 790 .88 74.83
Q Total (cfs) 1045.00 Flow (cfs) 33.96 2969.43 41.61
Top Width (ft) 105.39 Top Width (£t) 21.10 69.60 14,69
Vel Total (Et/s) 1.11 Avg. Vel. (ft/s} 0.46 1.23 0.56
Max Chl Dpth (ft) 12.45 Hydr. Depth (ft) 3.47 11.36 5.10
Conv. Total (cfs) 158551.2 Conv. {cfs) 5153.0 147084.8 £313.4
Length wtd. (ft) 189.00 Wetted Per. (£t} 23.47 70,60 18.38
Min Ch E1 (ft) 1330.00. Shear (lb/sq ft} 0.01 0.03 0.01
Alpha 1.14 Stream Power (lb/ft s) 0.00 .04 0.01
Frctn Loss {ft) 0.19 Cum Volume (acre-ft) 0.25 2.29 6§.27

C & E Loss (ft) 0.47 Cum SA {acres)

Warning: The velocity head has changed by more than 0.5 £t (0.1% m), This way indicate the need for
additicnal cross sections.

Warning: The conveyance ratic (upstream conveyance divided by downstream comveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

FLOW DISTRIBUTION QUTRUT Profile #1/3 Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
{ft) (ft) (cfs) {sq ft) (£t} (ft) {£t/=)
9923.57 89972.40 12.49 16.15 5.90 1.17 1.77 0.77
LB 9972.40 9585.60 327.16 152.13 . 23.76 30.58 6.56 2.15
9985 .60 10018.80 427.21 176.93 23.23 39.93 7.63 2.41
10018.80 RB 10042.00 290.26 141.26 23.62 27.13 6.09 2,05
10042.00 10044 .14 7.26 7.189 2.35 0.568 3.36 1.01
10044 .14 10046 .29 4.13 5.13 2.35 0.39 2.39 0.81
10046.29 10048.43 1.41 2.76 2.49 0.13 1.29 0.51
10048.43 10050.57 0.07 0.34 1.24 0.01 0.32 0.20

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.

FLOW DISTRIBUTION OQUTPUT Profile #2/3 spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity
(ft) (ft} {efs) (g ft} (£t) (ft) (ft/s)
9923.57 9972.40 29.9¢6 45.97 13.85 2.88 3.84 Q.65
LB 9972.490 $995.60 312.68 216.86 23.76 30.07 9.35 1.44
9995 .60Q 10018.690 380.22 241 .87 23.23 36.56 10.42 1.57
10018.89 RE 10042.00 288.11 206.00 23.62 27.70 3.88 1,40
10042.00 10044.14 10.36 13.17 2.35 1.00 6.15 Q.7¢%
10044.14 10046.29 7.80 11.11 2.35 0.75% 5.19 Q.70
10046.29 10048.43 5.02 8.74 2,49 0.48 4.08 0.57
10048 .43 100590,57 2.80 6.07 2.49 0.27 2.83 Q.46
10050.57 10052.71 1.76 4.46 2.23 0.17 2.08 0,40
10082 .71 10054 .86 ¢.28 3.13 2.23 0.09 1.46 0.31
10054 .86 10057.00 0.30 1.60 2.48 0.03 0.89 0.19
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 ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 oY greater than 1.4. This may indicate the need for additional cross sections.

FLOW DISTRIBUTICN QUTPUT Profile #Full Spillway

Left Sta Right Sta Flow Area W.P. % Conv. Hyédr D. Velocity
{(£L) (£r) {cfs) (sq ft) {£t) {ft) (ft/g)
9923.57 9972.40 33.96 73.14 23.47 3.25 3.47 0.46
LB 9972.40 3995.60 311.01 258.98 23.76 29.78 11.16 1.20
9955.60 10018.80 367.73 283.78 23,23 35.19 12.23 1.30
10018.80 RB 10042.00 290.69 248,12 23.62 27.82 10.69 1.17
10042.00 10044.14 12.15 17.04 2.3% 1.16 7,95 0.7
Ficod Controi District FCD 98-16 June, 1999
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10044.14 10046 .29 9.41 15.01 2.3% 0.594 7.00 0.65
10046.29 10048.43 7.07 12.63 2.49 0.68 5.83 0.56
10048.43 10050.57 4.88 2.96 2.40 Q.47 4.65 0.49
10050¢.57 100s52.71 3.82 B.35 2.23 0.37 3.580 0.45
10652.71 10054 .86 2.86 7.02 2.23 0.27 3.28 0.41
10054 .88 10057.G0 1.01 4.80 4,33 0.10 2.67 0.21
Warning: The wvelocity head has changed by wore than 0.5 £t {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 additiomal cress sections.

SUMMARY OF MANNING'S N VALUES

River:Dreamy Draw

Reach River Sta. nl n2 n3
Uppeér Wash 20 . 045 .028 .045
Upper Wash 19.949 . 045 .028 . 045
Upper Wash 19.891 .045 .028 .045
Upper Wash 19.829 . 045 .028 .045
Upper Wash 18.725 045 .03 . 045
Upper Wash 15.658 .065 L0485 .065
Upper Wash 19.622 .065 .04 .065
Upper Wash 19.6145 Culvert
Upper Wash 19.604 .065 .04 .085
Upper Wa