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‘ HYDROLOGIC CALCULATIONS

D.1.1  Hydrologic Calculations

The peak 100-year flow rates used in the Wittmann Phase Il FDS were taken from
Entellus’ Wittmann Area Drainage Master Study Update, ADMSU Hydrology,
Volume HY-Addendum. This report, completed in July 2005 under contract number
FCD 2002-C029, is an addendum to Entellus’ Wittmann Area Drainage Master
Study Update, ADMSU Hydrology, Volumes HY-I, HY-1II, and HY-III, also
completed under contract FCD2002-C029. The date of this report is October 2004.

Entellus’ report covers multiple volumes and reproducing here is not practical.
However, a complete digital copy has been included in the

Wittmann_ADMSU_Entellus folder in the Appendix D folder on the DVD.

Digital copies of the HEC-1 model Entellus built may be found in the HEC-1-

modeling folder in the Appendix D folder on the DVD. During the course of the

study, it was discovered that two routing reach lengths in the HEC-1 model were

incorrect. Please see Section 4.3.2 in the TDN report for additional discussion.

FCDMC revised the HEC-1 model and provided PBS&J with this revised HEC-1

model for use in the Wittmann Phase 11 FDS. This model may be found in the
. Original-from-FCDMC folder in the Appendix D folder on the DVD.

PBS&J slightly modified the HEC-1 model supplied by FCDMC. These
modifications involved adding additional concentration points in order to extract
additional data from the HEC-1 model. No other changes were made to the
modeling. For more information about these concentration points, please refer to
Section 4.2 of the TDN report. This model may be found in the Modified-for-this-
FDS folder in the Appendix D folder on the DVD.

The HEC-1 model is large and contains many concentration points. To assist with
organizing the model output, PBS&J created a shapefile called cpoint-pbsj.shp.
This point shapefile contains a georeferenced point for each concentration point in
the HEC-1 model that was applicable to the Wittmann Phase IIl FDS. This
shapefile may be found in the shapefiles folder in the Appendix D folder on the
DVD.

At a few locations, linearly interpolated flow rates needed to be computed. Note
that no changes were made to the HEC-1 modeling in response to these
interpolations. These calculations are discussed in Section 4.3.1 of the TDN report.
The spreadsheet Wittmann-phlll-hydrology.xls was built to complete these
computations. A hard copy of this file is included here and a digital copy is
included in the Appendix D folder on the DVD at the front of Volume I of this
report. At the direction of FCDMC, drnbasn.shp, drnpthin.shp, and drnpthpt.shp
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‘ were modified to reflect these interpolations. These shapefiles may be found in the
shapefiles folder in the Appendix D folder on the DVD.
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Wittmann-phlII-hydrology.xls

USED TO COMPUTE THE
INTERPOLATED FLOW RATES USED
IN THE WITTMANN PHASE III FDS




Wittmann Phase lll Floodplain Delineation Study (FDS)
July 2010
FCDMC Contract 2009C006, Assignment #3

Determination of Interpolated 100-Year Peak Flow Rates

Interpolated 100-year peak flow rates were determined for points within sub-basins
TW452B, TW458, and TW485.
The calculations for determining these interpolated flow rates may be found in this document.

See Figures 4.3, 4.4, and 4.5 in Section 4 of the TDN for maps showing where the peak flow rates
were interpolated within these three basins, respectively.

Interpolated flow rates were determined using a linear, area-weighted algorithm.

For a demonstration of this routine, consider the following example for sub-basin TW452B.

Referring to Figure 4-2, note the blue sub-basin within sub-basin TW452B. This sub-basin is called
Interpolated Area 1. To determine the interpolated flow rate at the downstream end of Interpolated Area 1,
the following equation may be used:

(Aine =)
Q:‘n:srp = ng + (A: . — £ --l;i) * (Qdom—n - Qu»p)
M “up

where Q jnierp 18 the interpolated peak flow rate,
Q,, 1s the peak flow rate at the upstream end of sub-basin TW452B,
Q 4own 15 the peak flow rate at the downstream end of sub-basin TW452B,
A juierp 18 the area draining to the downstream end of 452B-1,
A 4,wn 1S the area draining to the downstream end of sub-basin TW452B, and

A, 1s the area draining to the upstream end of sub-basin TW452B.
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Plugging in the appropriate values for this example reveals that

138 mi®—1.08mi?
— = (1366 cfs — 1047 cfs)
211 mi<— 1.08 mi=<

Qmmw = 1047cfs +

Qintary = 1140 cfs

The following tables contains the calculated inteprolated 100-year peak flow rates as well

as the drainage areas and 100-year peak flow rates from HEC-1 that were used to calculate these values.
Note that the interpolations for sub-basins TW452B impact Wash 2W Tributary 1

and the interpolations for sub-basins TW458 and TW485 impacts Wittmann Wash Tributary 1.

Sub-Basin Dsedtian Qinterp Qup Qdown | Ainterp Aup Adown | Upstream | Downstream

(cfs) (ctfs) (cts) (sq. mi.) | (sg. mi.) | (sg. mi.) | Conc. Pt Conc. Pt.
452B-1 1140 1047 1366 1.381 1.08 2.1 SSR450 Witt2
TW4528 452B-2 1175 1047 1366 1.493 1.08 2.1 SSR450 Witt2
452B-3 1232 1047 1366 1.677 1.08 2.11 SSR450 Witt2
452B-4 1306 1047 1366 1.917 1.08 2.11 SSR450 Witt2

TW458 458-1 1390 1244 1686 2.542 2.32 2.99 SSR540 CTW458
TW485 485-1 1271 1159 1773 3.951 3.52 5.89 DO454 Witt3
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MANNING’S n VALUE DETERMINATIONS
FOR THE WITTMANN PHASE III FLOODPLAIN DELINEATION STUDY

I INTRODUCTION

The channel and overbank Manning’s n values used in the hydraulic modeling of the washes modeled for the Wittmann
Phase III Floodplain Delineation Study (FDS) were estimated using the methodology described in Estimated
Manning’s Roughness Coefficients for Stream Channel and Flood Plains in Maricopa County, Arizona, a manual
prepared by the United States Geological Survey (USGS) in April 1991 for the Flood Control District of Maricopa
County (FCDMC). PBS&J and FCDMC staff conducted site visits in support of this FDS on March 4™ and March
23" 2010. The photographs in this document were taken during these two site visits. Note that the Phoenix area

experienced an especially wet winter in 2009-2010 and the vegetation in the field was more lush than normal.

A complete set of field photographs may be found in Appendix E.6 of the Technical Data Notebook (TDN). The file

names in the captions of the photographs in this document match those in Appendix E.6.

II. METHODOLOGY

Almost all of the Wittmann Phase III FDS study area is undeveloped desert. The only sources of development are
State Route (SR) 74 and US Highway (US) 60. Appropriate Manning’s n values were selected by considering field
observation, aerial photography, and field photography. Visual inspection of the aerial photography of the study area
suggested that the study area could be subdivided into six areas in such a way that the Manning’s n values for the
channel and overbanks were constant within each area. Manning’s n values were computed at a representative point
within each of these six areas. These locations, as well as the extents of the six areas, are shown on Figure 1. A
shapefile of these extents has been created and placed in Appendix E of the TDN. This shapefile is called wittmann-n-
polygon.shp. In addition, Table 1 has been provided to show the latitude and longitude of where the representative
field photographs were taken in each area. Note that these coordinates are referenced horizontally to the North

American Datum of 1983 (NAD 83).

Table 1: Latitude and Longitude of Where Representative Field Photographs Were Taken

Within Each Area Shown in Figure 1

. Location Where Field Photography Was Acquired
Location : -

Latitude Longitude
Area | 33.785° N 112.539° W
Area 2 33.797° N 112.543° W
Area 3 N/A N/A
Area 4 33.820° N 112.549° W
Area 5 33.855° N 112.554° W
Area 6 33.837° N 112.547° W

No field photographs were acquired for Area 3. Refer to page 16 for additional information.
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Figure 1: Locations Where Manning’s n Values Were Computed and
. the Extents Where Those Computed Values Apply
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The Manning’s n values were estimated using the methodology described in the USGS’s Estimated Manning’s
Roughness Coefficients for Stream Channel and Flood Plains in Maricopa County, Arizona. Using Table 1 in the
USGS document, a base n value (n,) was assigned according to the bed material. In the channels, ny, varied from 0.030
to 0.037. Bed types in the channel varied from coarse sand to small gravel to medium-sized gravel. In the overbanks,
n, was 0.029 in most locations. Throughout the study area, the soil outside of the low-flow channel is comprised of
firm soil. Manning’s n values for firm soil range from 0.025 to 0.032, and the average of this range, 0.0285, was
rounded to 0.029. Areas 3 and 6 exhibited braided channels so the overbank area was assumed to have the same n, as

the channel in these two areas.

In accordance with the USGS manual, n,, n,, and n; were added to n,, to determine the overall n value in a given
location. n; represents the degree of irregularity of the flow surface, n, represents the effects of obstructions located
along the flow path, and n; represents the impacts causes by vegetation. For the channel n calculations, n; was 0.001
throughout the study area due to slight erosion of the channel banks in all six locations. In the case of n,, a value of
0.002 was assumed for all channels. Field review and inspection of the aerial photography revealed that sporadic
debris piles are present throughout the study area (see photographs on page 13 and page 25), and an n, value of 0.002
has been included to account for the presence of these piles. By definition, the channel was assumed to be free of
vegetation, so n3 was 0.00 in the channels. This assumption was confirmed during field review and via inspection of

the field and aerial photography. Overall, total Manning’s n values for the channels ranged from 0.033 to 0.039.

In the overbanks, the computed n values varied from 0.059 to 0.082. For each overbank area that was not braided, n;
was set to 0.005 to account for the natural undulation of the ground in the overbank area. For undeveloped desert, n, is
often 0.00 since there are very few, if any, obstructions present. This assumption was confirmed during field review
and via inspection of the field and aerial photography. n; varied from 0.025 to 0.050 depending on the quantity, size,

and density of vegetation present.

The degree of meandering was determined for each area. For the most part, the degree of meandering was about 1.1.
This is considered minor, and the Manning’s n values were not adjusted in these areas. In one location (Area 6), the

degree of meandering was 1.3 so an adjustment factor of 1.15 was applied to the n values computed for this area.

The impact of the variations in the channel cross section was considered as well. Throughout the study reach, the size
and shape of the cross sections changes gradually. No adjustments were made to any n values based on the variations

in the channel cross section.

Except for the hydraulic structures underneath the roadways, there were no houses or similar structures in the project
area. Therefore, high Manning’s n values were not needed to represent these structures. A Manning’s n value of 0.013

was assumed for the all concrete culverts and pipes, and a value of 0.024 was assumed for corrugated metal pipes.

Wittmann Phase 111
Floodplain Delineation Study 4 December 2010



PBS]
oY
f J Technical Data Notebook

The Manning’s n values computed for each location are listed in Table 2. All computed values have been rounded to

the nearest 0.001.

Table 2: Manning’s n Value Assignments

Location Manning’s n Value
Main Channel Overbanks
Area 1 0.033 0.064
Area 2 0.033 0.059
Area 3 0.034 0.082
Area 4 0.035 0.069
Area 5 0.035 0.074
Area 6 0.039 0.077

IIIL. PHOTOGRAPHS AND n VALUE ASSIGNMENTS
The remainder of this document presents the Manning’s n value calculations for each of the six locations where a
determination was completed. For each location, representative photographs have been included that provided the

basis for the calculations. These 21 photographs are shown in Figures 2 through 22.

The Manning’s n value assignments derived in this report will be applied to the HEC-RAS modeling of the washes in
the Wittmann Phase III FDS study area. Per discussion with FCDMC, Manning’s n values will be assigned in the
modeling using the “Horizontal Variation in n Values” option in HEC-RAS. Many cross sections have more than one
low-flow channel that could be considered the main channel, and by using the “Horizontal Variation in n Values”
option, the “Main Channel” Manning’s n value may be assigned to each of these low-flow channels. In addition, as
shown in the field photographs of the channels (e.g. Figure 4), the transition between the “Main Channel” and
“Overbanks” Manning’s n values often occurs at the bottom-of-bank, not the top-of-bank. By using the “Horizontal
Variation in n Values” option, the bank stations may be placed at their traditional top-of-bank locations while the

transitions between “Main Channel” and “Overbanks” Manning’s n values may take place at the bottom-of-bank

location where appropriate.

Wittmann Phase 111
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Area 1: Manning’s n values were computed along 2W Tributary 1 about 200 feet south of US 60.
The channel in this area is composed of small gravel with an average size in the range of 0.1 to 0.2
inches. There are some larger cobbles, but very few pieces are larger than one inch. There is
minimal erosion along the channel banks.

The overbanks have a base of firm soil. Natural undulation of the terrain is present in the overbanks
and has been accounted for in n;. Regarding n3, the depth of flooding is similar to the height of the
brush here. There are a few trees along the channel banks, but as one moves away from the trees, the
vegetation thins quickly, although not as quickly as it does for Area #2. Overbank flow is mostly
within the vegetated area along the channel.

Table 2: Manning’s n Value Assignments for Area 1

Portion of Cross Section Components Composite n Value
n,=0.030
n,=0.001
Channel 1,=0.002 0.033
1:=0.000
n,=0.029
n,=0.005
Overbanks n,=0.000 0.064
n3=0.030
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Figure 2: Aerial photograph of Area 1. Scale is 1:24,000.
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Figure 3: Area 1 channel bed (IMG0701.JPG).
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Figure 4: About 200 feet downstream from US 60, looking downstream (IMG0709.JPG).

i
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Figure 5: About 200 feet downstream from US 60, looking downstream (IMGO0708.JPG). |
This is the far left overbank. This photograph is representative of the right overbank as well.
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. Area 2: Manning’s n values were computed along 2W Tributary | at the Florentine Road alignment.
The channel in this area is composed of small gravel with an average size in the range of 0.1 to 0.2
inches. There are some larger cobbles, but very few pieces are larger than one inch. There is
minimal erosion along the channel banks. The field photography shows a wood debris pile in the
middle of the channel, but inspection of the aerial photography indicated that this pile is an
aberration, and that it is reasonable to assume that the channel is free of obstructions.

The overbanks have a base of firm soil. Natural undulation of the terrain is present in the overbanks
and has been accounted for in n;. Regarding ns3, the depth of flooding is similar to the height of the
brush here. There are a few trees along the channel banks, but as one moves away from the trees, the
vegetation thins more quickly than in any of the other areas. Overbank flow is mostly within the
vegetated area along the channel.

Table 3: Manning’s n Value Assignments for Area 2

Portion of Cross Section Components Composite n Value
n,=0.030
n;=0.001
Channel 1,=0.002 0.033
1:=0.000
n,=0.029
1,=0.005
Overbanks 1,=0.000 0.059
n3=0.025

Wittmann Phase IT1
Floodplain Delineation Study 11 December 2010




Technical Data Notebook

Aerial photograph of Area 2. Scale is 1:24,000.

Figure 6
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Figure 7: Area 2 channel bed (IMG0872.JPG).
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Figure 8: 2W Tributary I at the Florentine Road alignment, looking downstream (IMG0871.JPG).
Although there is obstruction in the channel (wood debris pile), these obstructions are not common.

Wittmann Phase 111
Floodplain Delineation Study 14 December 2010




Technical Data Notebook

Figure 9: 2W Tributary 1 at the Florentine Road alignment, looking downstream (IMG0868.JPG).
This is the far right overbank. This photograph is representative of the left overbank as well.

Wittmann Phase 111
Floodplain Delineation Study 15 December 2010




Technical Data Notebook

. Area 3: Manning’s n values were computed along 2W Tributary 1 about 7,000 feet upstream of US
60. Like Area 6, this area is braided. This is the smallest area in the study, only about 2,000 feet
long. A unique n value has been calculated for this area only because the vegetation is thicker here
than it is anywhere else in the study. Due to its small size, this area is difficult to reach. Only a few
roads cross the study area in this undeveloped watershed, and none crosses this area. Therefore, the
n values have been calculated based on the characteristics of the areas nearby (Area 2 and Area 4)
and information gleaned from the aerial photography.

The channel n values are 0.031 for Area 2 and 0.033 for Area 4. For Area 3, assume that an average 1
of 0.032 is reasonable. ‘
|

Since this area is braided, n, and n; for the overbanks were assumed to equal n, and n; for the
channel. Regarding ns, the depth of flooding is similar to the height of the brush here, and the
vegetation is more substantial here than anywhere else in the study area. Multiple trees pepper the
area.

Table 4: Manning’s n Value Assignments for Area 3

Portion of Cross Section Components Composite n Value
n,=0.031
n,=0.001
Channel 1,=0.002 0.034
13=0.000
n,=0.031
n;=0.001

Overbanks 1,=0.000 0.082
‘ n3=0.050

Wittmann Phase 111
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Figure 10: Aerial photograph of Area 3. Scale is 1:24,000.
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. Area 4: Manning’s n values were computed along 2W Tributary 1 at an unnamed road that is
oriented in a northwest-southeast fashion. This road is about halfway between SR 74 and US 60.
The channel in this area is composed of small gravel with an average size in the range of 0.2 to 0.3
inches. There are many larger cobbles, too. These larger stones are typically about one to two inches
across. There is minimal erosion along the channel banks.

The overbanks have a base of firm soil. Natural undulation of the terrain is present in the overbanks
and has been accounted for in n;. Regarding n3, the depth of flooding is similar to the height of the
brush here, but the brush is thicker than it is in Areas 1 and 2. There are some trees along the
channel banks. As one moves away from the trees, the vegetation thins, although not as quickly as it
does for Area #2. Overbank flow is mostly within the vegetated area along the channel.

Table 5: Manning’s n Value Assignments for Area 4

Portion of Cross Section Components Composite n Value
n,=0.032
n;=0.001
Channel 1,=0.002 0.035
n3=0.000
n,=0.029
n,=0.005
Overbanks 1,=0.000 0.069
n3=0.035
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Figure 11: Aerial photograph of Area 4. Scale is 1:24,000.
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Figure 12: Area 4 channel bed (IMG0752.JPG).
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Figure 13: 2W Tributary at the unnamed dirt road that crosses the study area on a
northwest-southeast alignment, looking upstream (IMG0751.JPG).
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Figure 14: 2W Tributary at the unnamed dirt road that crosses the study area on a
northwest-southeast alignment, looking upstream (IMG0754.JPG). This is the far right
| overbank. This photograph is representative of the left overbank as well.
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Area 5: Manning’s n values were computed along 2W Tributary 1 about 1,500 feet north of SR 74.
About two-thirds of the channel in this area is composed of small gravel with an average size of
about 0.1 inches speckled with gravel with a diameter of about 0.5 inches (n=0.030), and about one-
third of the channel in this area is composed of large gravel with an average size of 2.5 inches
(n=0.035). Using a weighted average to combine these two, n, = 0.032. There is minimal erosion
along the channel banks.

The overbanks have a base of firm soil. Natural undulation of the terrain is present in the overbanks
and has been accounted for in n;. Regarding n;, the depth of flooding is similar to the height of the
brush here, but the brush is thicker and larger than it is in Area 4. There are some trees along the
channel banks.

Table 6: Manning’s n Value Assignments for Area 5

Portion of Cross Section Components Composite n Value
n,=0.032
1n,=0.001
Channel 1,=0.002 0.035
n3=0.000
n,=0.029
n,=0.005
Overbanks n,=0.000 0.074
n3;=0.040
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Figure 16: Area 5 channel bed (IMG0929.JPG).
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| Figure 17: Tributary 2W about 1,500 feet north of SR 74, looking downstream (IMG0933.JPG).
Note the presence of the debris pile in the channel.
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Figure 18: Tributary 2W about 1,500 feet north of SR 74, looking downstream (IMG0932.JPG).
This is the left overbank. This photograph is representative of the right overbank as well.
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Area 6: Manning’s n values were computed along Wittmann Wash Tributary 1 at Bonita Road. This
is one of the few portions in the study area that is braided. The channel in this area is composed of
coarse sand, which has an average n, value of 0.031. There is minimal erosion along the channel
banks.

Since this area is braided, n, and n; for the overbanks were assumed to equal n, and n; for the
channel.  Regarding n3, the depth of flooding is similar to the height of the brush here, and the
thickness of the vegetation is similar to the thickness in Area 4. There are some trees along the
channel banks.

This is the one area in the study that has a meandering factor other than 1.00. The composite n value
for this area was calculated by summing ny,, n;, ny, and n3 and then multiplying the sum by the
meandering factor.

Table 7: Manning’s n Value Assignments for Area 6

Portion of Cross Section Components Composite n Value
nb:0.03 1
17,=0.001
Channel 1n,=0.002 0.039
n3=0.000
Meandering Factor = 1.15
n,=0.031
n;=0.001
Overbanks n,=0.000 0.077
n3=0.035
Meandering Factor = 1.15
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Figure 19: Aerial photograph of Area 6. Scale is 1:24,000.
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Figure 20: Area 6 channel bed IMGO0891.JPG).
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Figure 21: Wittmann Wash Tributary 1 at Bonita Road, looking upstream (IMG0890.JPG).
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Figure 22: Wittmann Wash Tributary 1 at Bonita Road, looking upstream (IMG0889.JPG).
This is the left overbank area. This photograph is representative of the right overbank as well.
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APPENDIX E.2

CROSS SECTION PLOTS

Please see the E.2-Cross-Section-Plots folder in the Appendix E folder on
the DVD for digital copies of the cross section plots.
The files have been organized by wash.

Wittmann Phase 111
Floodplain Delineation Study 33 December 2010




Technical Data Notebook

APPENDIX E.3

EXPANSION AND CONTRACTION
COEFFICIENTS
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. EXPANSION AND CONTRACTION COEFFICIENTS

E.3.1 Expansion and Contraction Coefficients

No special data or calibration efforts were made during the course of this study.
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APPENDIX E4 ‘

ANALYSIS OF STRUCTURES
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‘ ANALYSIS OF STRUCTURES

E.4.1  Analysis of Structures

All water surface elevations and floodplain boundaries shown on the hydraulic work
maps were derived using HEC-RAS version 4.0. Included in the HEC-RAS
modeling were three pipes/culverts, all of which resided under State Route 74. The
following table shows the structures that were modeled:

Structures Modeled in HEC-RAS

HEC-
; Road the RAS e Upstream Invert | Downstream Invert
Flooding . Description of ; .
€ ource Structure | Station of Structure Elevation(s) Elevation(s)
Crosses | Structure (feet, NAVD 88) (feet, NAVD 88)
(Miles)
WHSILS WHESELL - S i 8733 -| L= LHdoatxs 2,032.86" 2,031.86"
Tributary 1 foot box culvert
Wittmann 2,043.07 2,042.50°
Wash SR 74 1602 | 4~ 10-foot by 6- 2,043.10° 2,042.42°
Toibmtars ' foot box culverts 2,043.36° 2,042.46°
y 2,043.30° 2,042.57"
. Breakout 4 of
Sl SR 74 0.303 | 1-30-inch RCP 2,045.13 2,042.40
Wash
Tributary

* Ground survey was acquired for left and right sides of culvert invert. These two values were
averaged for each structure to determine a single invert elevation.

To substantiate the results generated by HEC-RAS for the headwater elevations
behind these hydraulic structures, headwater elevations were also generated using
CulvertMaster. The CulvertMaster modeling may be found in Wittmann.cvm, which
is located in the folder CulvertMaster-Comparisons on the DVD. The following
table lists each structure as well as the 100-year headwater elevations produced by
HEC-RAS and CulvertMaster.

100-Year Headwater Elevation Produced by HEC-RAS and CulvertMaster

HEC-RAS HEC-RAS
CulvertMaster .
— 100-Year Result Minus
. Description of 100-Year
Flooding Source Headwater CulvertMaster
Structure . Headwater
Elevation : Result (feet)
Elevation (feet)
(feet)
Wash 2 West Tributary 1 | . [0-footx8 2,045.71 2,045.81 -0.10
foot box culvert
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. 100-Year Headwater Elevation Produced by HEC-RAS and CulvertMaster
BCRAS, I CnlvertMaster L
.. 100-Year Result Minus
: Description of 100-Year
Flooding Source Headwater CulvertMaster
Structure y Headwater
Elevation . Result (feet)
Elevation (feet)
(feet)
Wittmann Wash Tributary | 4 — 10-foot by 6- 2.048.59 2.048.96 0.37
1 foot box culverts
Breakout 4 of Wittmann | _ 30 00 oMp | 2,050.44 2,050.52 .08

Wash Tributary 1

Overall, the results from HEC-RAS and the results from CulvertMaster are
comparable. The CulvertMaster headwaters at the Wash 2 West Tributary 1 and
Breakout 4 of Wittmann Wash Tributary 1 are 0.10 and 0.08 feet higher than the
HEC-RAS results, respectively. Both of these are minor. The CulvertMaster
headwater for Wittmann Wash Tributary 1 is higher than the HEC-RAS value by
0.37 feet, which is a somewhat larger discrepancy than what was computed for the
other two washes. Additional review of the output revealed that CulvertMaster
determined that the culvert was under Inlet Control conditions at this structure while
HEC-RAS concluded that the culvert was under Outlet Control conditions. This is
the likely explanation for why the difference between the CulvertMaster and HEC-

‘ RAS headwater elevations at this structure is higher than it is at the other two
structures. Regardless, the difference is only 0.37 feet, so the HEC-RAS results are
not really all that different from what CulvertMaster predicted at this structure.
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@ ANALYSIS OF STRUCTURES
CULVERTMASTER OUTPUT

WASH 2 WEST TRIBUTARY 1

CULVERT UNDER STATE ROUTE 74




Culvert Designer/Analyzer Report

Wash 2 West Tributary 1

Analysis Component

Storm Event Design Discharge 1,062.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 1,062.00 cfs Check Discharge 1,062.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,036.77 ft

Name Description Discharge HW Elev. Velocity

Culvert-1 1-10 x 8 ft Box 1,061.96 cfs 2,045.81ft 18.58 ft/s

Weir Roadway 0.00 cfs 2,045.81 ft N/A

Total ~  ---memeemeee- 1,061.96 cfs 2,045.81 ft N/A
Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]

09/08/10 09:27:14 PM c Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 3




Culvert Designer/Analyzer Report
Wash 2 West Tributary 1

.Component:Culvert—1

Culvert Summary

Computed Headwater Elev:  2,045.81 ft Discharge 1,061.96 cfs
Inlet Control HW Elev. 2,045.81 ft Tailwater Elevation 2,036.77 ft
Outlet Control HW Elev. 2,044.85 ft Control Type Inlet Control
Headwater Depth/Height 1.62

Grades

Upstream Invert 2,032.86 ft Downstream Invert 2,031.86 ft
Length 82.00 ft Constructed Slope 0.012195 fvft

Hydraulic Profile

Profile S2 Depth, Downstream 5.72 ft
Slope Type Steep Normal Depth 4.67 ft
Flow Regime Supercritical Critical Depth 7.05 ft
Velocity Downstream 18.58 ft/s Critical Slope 0.004150 f/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10 x 8 ft Rise 8.00 ft

‘ Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,044.85 ft Upstream Velocity Head 3.53 ft
Ke 0.40 Entrance Loss 1.41 ft

Inlet Control Properties

Inlet Control HW Elev. 2,045.81 ft Flow Control Submerged

Inlet Type 30 to 75°wingwall flares Area Full 80.0 ft2

K 0.02600 HDS 5 Chart 8

M 1.00000 HDS 5 Scale 1

C 0.03470 Equation Form 1

Y 0.86000
Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]

09/08/10 09:27:14 PM c Bentley Systems, Inc. Haestad Methods Solution Center ~Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 3




Culvert Designer/Analyzer Report
Wash 2 West Tributary 1

| .Component:Weir

Hydraulic Component(s): Roadway

Discharge 0.00 cfs Allowable HW Elevation 2,045.81 ft
Roadway Width 82.00 ft Overtopping Coefficient 2.90 US
Low Point 2,051.12 ft Headwater Elevation N/A ft
Discharge Coefficient (Cr) 2.90 Submergence Factor (Kt) 1.00
Tailwater Elevation 2,036.77 ft

Sta (ft) Elev. (ft)

-22.70 2,051.12
75.10 2,051.58
173.10  2,051.94
25250 2,052.33

Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]
09/08/10 09:27:14 PM c Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3




@ ANALYSIS OF STRUCTURES
CULVERTMASTER OUTPUT

WITTMANN WASH TRIBUTARY 1

CULVERTS UNDER STATE ROUTE 74




Culvert Designer/Analyzer Report
Wittmann Wash Tribuary 1

. Analysis Component

Storm Event Design Discharge 1,412.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 1,412.00 cfs Check Discharge 1,412.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,044.06 ft
Name Description Discharge HW Elev. Velocity
Culvert-1 1-10 x 6 ft Box 365.62 cfs 2,048.96 ft 12.89 ft/s
Culvert-2 1-10 x 6 ft Box 362.83 cfs 2,048.96 ft 13.30 ft/s
Culvert-3 1-10 x 6 ft Box 338.95cfs 2,048.96 ft 13.82ft/s
Culvert-4 1-10 x 6 ft Box 344.41 cfs 2,048.96 ft  13.30 ft/s
Weir Roadway 0.00 cfs 2,048.96 ft N/A
Total ~ —e-memememeeeee- 1,411.82 cfs 2,048.96 ft N/A
|
Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]

09/08/10 09:27:30 PM c Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 6




. Component:Culvert-1

Culvert Designer/Analyzer Report
Wittmann Wash Tribuary 1

Culvert Summary

Computed Headwater Elev: 2,048.96 ft Discharge 365.62 cfs

Inlet Control HW Elev. 2,048.63 ft Tailwater Elevation 2,044.06 ft

Outlet Control HW Elev. 2,048.96 ft Control Type Entrance Control

Headwater Depth/Height 0.98

Grades

Upstream Invert 2,043.07 ft Downstream Invert 2,042.50 ft

Length 70.50 ft Constructed Slope 0.008085 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.84 ft

Slope Type Steep Normal Depth 2.52 ft

Flow Regime Supercritical Critical Depth 3.46 ft

Velocity Downstream 12.89 ft/s Critical Slope 0.003284 ft/ft

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 10.00 ft

Section Size 10 x 6 ft Rise 6.00 ft
‘ Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,048.96 ft Upstream Velocity Head 1.73 ft

Ke 0.40 Entrance Loss 0.69 ft

Inlet Control Properties

Inlet Control HW Elev. 2,048.63 ft Flow Control Unsubmerged

Inlet Type 30 to 75°wingwall flares Area Full 60.0 ft2

K 0.02600 HDS 5 Chart 8

M 1.00000 HDS 5 Scale 1

C 0.03470 Equation Form 1

Y 0.86000

Title: Wittmann Wash Floodplain Delineation Study
f:\...\culvertmaster-comparisons\wittmann.cvm
09/08/10 09:27:30 PM c Bentley Systems, Inc.

Phoenix
Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: 20322
CulvertMaster v3.1 [03.01.010.00]
+1-203-755-1666 Page 2 of 6




.Component:CuIven—Z

Culvert Designer/Analyzer Report
Wittmann Wash Tribuary 1

Culvert Summary

Computed Headwater Elevi  2,048.96 ft Discharge 362.83 cfs

Inlet Control HW Elev. 2,048.63 ft Tailwater Elevation 2,044.06 ft

Qutlet Control HW Elev. 2,048.96 ft Control Type Entrance Control

Headwater Depth/Height 0.98

Grades

Upstream Invert 2,043.10 ft Downstream Invert 2,042.42 ft

Length 70.50 ft Constructed Slope 0.009645 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 2.73 ft

Slope Type Steep Normal Depth 2.36 ft

Flow Regime Supercritical Critical Depth 3.45 ft

Velocity Downstream 13.30 ft/s Critical Slope 0.003280 ft/ft

Section

Section Shape Box Mannings Coefficient 0.013

Section Material Concrete Span 10.00 ft

Section Size 10 x 6 ft Rise 6.00 ft
‘ Number Sections 1

Outlet Control Properties

QOutlet Control HW Elev. 2,048.96 ft Upstream Velocity Head 1.72 t

Ke 0.40 Entrance Loss 0.69 ft

Inlet Control Properties

Inlet Control HW Elev. 2,048.63 ft Flow Control Unsubmerged

Inlet Type 30 to 75° wingwall flares Area Full 60.0 ft2

K 0.02600 HDS 5 Chart 8

M 1.00000 HDS 5 Scale 1

C 0.03470 Equation Form 1

Y 0.86000

Title: Wittmann Wash Floodplain Delineation Study
f:\...\culvertmaster-comparisons\wittmann.cvm
09/08/10 09:27:30 PM c Bentley Systems, Inc.

Haestad Methods Solution Center

Phoenix

Watertown, CT 06795 USA

Project Engineer: 20322

CulvertMaster v3.1 [03.01.010.00]
+1-203-755-1666

Page 3 of 6



.Component:Culvert—S

Culvert Designer/Analyzer Report

Wittmann Wash Tribuary 1

Culvert Summary

Computed Headwater Elevi  2,048.96 ft Discharge 338.95 cfs
Inlet Control HW Elev. 2,048.62 ft Tailwater Elevation 2,044.06 ft
Outlet Control HW Elev. 2,048.96 ft Control Type Entrance Control
Headwater Depth/Height 0.93
Grades
Upstream Invert 2,043.36 ft Downstream Invert 2,042.46 ft
Length 70.50 ft Constructed Slope 0.012766 ft/ft
Hydraulic Profile
Profile S2 Depth, Downstream 2.45 ft
Slope Type Steep Normal Depth 2.05 ft
Flow Regime Supercritical Critical Depth 3.29 ft
Velocity Downstream 13.82 ft/s Critical Slope 0.003250 ft/ft
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10x 6 ft Rise 6.00 ft
. Number Sections 1

Outlet Control Properties
Outlet Control HW Elev. 2,048.96 ft Upstream Velocity Head 1.65 ft

‘ Ke 0.40 Entrance Loss 0.66 ft
Inlet Control Properties
Inlet Control HW Elev. 2,048.62 ft Flow Control Unsubmerged
Inlet Type 30 to 75°wingwall flares Area Full 60.0 ft2

| K 0.02600 HDS 5 Chart 8

| M 1.00000 HDS 5 Scale 1

| C 0.03470 Equation Form 1
Y 0.86000

Project Engineer: 20322
CulvertMaster v3.1 [03.01.010.00]
+1-203-755-1666 Page 4 of 6

Title: Wittmann Wash Floodplain Delineation Study
f:\...\culvertmaster-comparisons\wittmann.cvm
09/08/10 09:27:30 PM c Bentley Systems, Inc.

Phoenix

Haestad Methods Solution Center Watertown, CT 06795 USA




.Component:Culvert-4

Culvert Designer/Analyzer Report
Wittmann Wash Tribuary 1

Culvert Summary

Computed Headwater Eleve  2,048.96 ft Discharge 344.41 cfs
Inlet Control HW Elev. 2,048.63 ft Tailwater Elevation 2,044.06 ft
Outlet Control HW Elev. 2,048.96 ft Control Type Entrance Control
Headwater Depth/Height 0.94

Grades

Upstream Invert 2,043.30 ft Downstream Invert 2,042.57 ft
Length 70.50 ft Constructed Slope 0.010355 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 2.59 ft
Slope Type Steep Normal Depth 2.22 ft
Flow Regime Supercritical Critical Depth 3.33 ft
Velocity Downstream 13.30 ft/s Critical Slope 0.003257 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 ft
Section Size 10 x 6 ft Rise 6.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,048.96 ft Upstream Velocity Head 1.66 ft
Ke 0.40 Entrance Loss 0.67 ft
Inlet Control Properties

Inlet Control HW Elev. 2,048.63 ft Flow Control Unsubmerged
Inlet Type 30 to 75° wingwall flares Area Full 60.0 ft2
K 0.02600 HDS 5 Chart 8

M 1.00000 HDS 5 Scale 1

C 0.03470 Equation Form 1

Y 0.86000

f:\...\culvertmaster-comparisons\wittmann.cvm
09/08/10 09:27:30 PM c Bentley Systems, Inc.

Title: Wittmann Wash Floodplain Delineation Study

Phoenix

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: 20322

CulvertMaster v3.1 [03.01.010.00]
+1-203-755-1666

Page 5 of 6



Culvert Designer/Analyzer Report
Wittmann Wash Tribuary 1

| ‘Component:Weir

Hydraulic Component(s): Roadway

Discharge 0.00 cfs Allowable HW Elevation 2,048.96 ft
Roadway Width 70.50 ft Overtopping Coefficient 2.90 US
Low Point 2,051.43 ft Headwater Elevation N/A ft
Discharge Coefficient (Cr) 2.90 Submergence Factor (Kt) 1.00
Tailwater Elevation 2,044.06 ft

Sta(ft)  Elev. (ft)

0.00 2,051.43
129.80 2,051.82
225.60 2,052.03
320.30 2,052.22
431.10  2,052.42
545.61 2,052.52

Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]
09/08/10 09:27:30 PM c Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 6 of 6




@ ANALYSIS OF STRUCTURES
CULVERTMASTER OUTPUT

BREAKOUT 4 OF WITTMANN WASH
TRIBUTARY 1

PIPE UNDER STATE ROUTE 74




Culvert Designer/Analyzer Report
Breakout 4 of Witt Wash Trib 1

. Analysis Component

Storm Event Design Discharge 53.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 53.00 cfs Check Discharge 583.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,042.52 ft
Name Description Discharge HW Elev. Velocity
Culvert-1 1-30 inch Circular 53.00 cfs 2,050.52 ft 14.32ft/s
Weir Roadway 0.00 cfs 2,050.52 ft N/A
Total ~  -mmmmemeeee- 53.00 cfs 2,050.52 ft N/A
Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]

09/08/10 09:26:34 PM c Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3




.omponent:CulverM

Culvert Designer/Analyzer Report
Breakout 4 of Witt Wash Trib 1

Culvert Summary

Computed Headwater Eleve  2,050.52 ft Discharge 53.00 cfs

Inlet Control HW Elev. 2,050.52 ft Tailwater Elevation 2,042.52 ft

Outlet Control HW Elev. 2,049.77 ft Control Type Inlet Control

Headwater Depth/Height 2.15

Grades

Upstream Invert 2,045.13 ft Downstream Invert 2,042.40 ft

Length 102.00 ft Constructed Slope 0.026765 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 1.76 ft

Slope Type Steep Normal Depth 1.68 ft

Flow Regime Supercritical Critical Depth 2.33 ft

Velocity Downstream 14.32 ft/s Critical Slope 0.014435 fvft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 2.50 ft

Section Size 30 inch Rise 2.50 ft
‘ Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,049.77 ft Upstream Velocity Head 1.92 ft

Ke 0.20 Entrance Loss 0.38 ft

Inlet Control Properties

Inlet Control HW Elev. 2,050.52 ft Flow Control Submerged

Inlet Type Groove end projecting Area Full 49 ft2

K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Wittmann Wash Floodplain Delineation Study
f:\...\culvertmaster-comparisons\wittmann.cvm
09/08/10 09:26:34 PM c Bentley Systems, Inc.

Phoenix
Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: 20322
CulvertMaster v3.1 [03.01.010.00]
+1-203-755-1666 Page 2 of 3




Culvert Designer/Analyzer Report
Breakout 4 of Witt Wash Trib 1

.Component:Weir

Hydraulic Component(s): Roadway

Discharge 0.00 cfs Allowable HW Elevation 2,050.52 ft
Roadway Width 102.00 ft Overtopping Coefficient 2.90 US
Low Point 2,052.52 ft Headwater Elevation N/A ft
Discharge Coefficient (Cr) 2.90 Submergence Factor (Kt) 1.00
Tailwater Elevation 2,042.52 ft

Sta(ft)  Elev. (ft)

0.00 2,052.52
75.00 2,052.57
167.00  2,052.58
249.26  2,052.55

Title: Wittmann Wash Floodplain Delineation Study Project Engineer: 20322
f:\...\culvertmaster-comparisons\wittmann.cvm Phoenix CulvertMaster v3.1 [03.01.010.00]
09/08/10 09:26:34 PM c Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3




Technical Data Notebook

APPENDIX E.5

HYDRAULIC CALCULATIONS

Note: Some items that fall under the category of hydraulic calculations (e.g. floodplain shapefiles)
have been submitted in digital format only via the enclosed DVD. Please refer to the file
Table-of-Contents.doc on the DVD for a list of the items on the DVD.

Wittmann Phase 111
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Technical Data Notebook

E.5.1

E.S.2

E.5.3

HYDRAULIC CALCULATIONS

CHECK-RAS Comments

CHECK-RAS was applied to each HEC-RAS model, and the CHECK-RAS output
for each model may be found in the check-ras folder that accompanies each HEC-
RAS model on the DVD. CHECK-RAS produced several comments that did not
warrant any changes to the modeling and remain unresolved. Please see the file
Explanation-of-CHECK-RAS-comments.doc for a list of the significant outstanding
CHECK-RAS comments and explanations for why these comments may be safely
ignored. A printout of this file is on the following pages.

Flowpath Shapefiles

A flowpath shapefile for each HEC-RAS model has been included for reference.
These files may be found on the DVD that accompanies this report. Please see the
HEC-RAS-flowpaths folder in the Appendix E folder on the DVD.

HEC-RAS Models

Digital copies of the HEC-RAS models may be found on the DVD that accompanies
this report. Please see the HEC-RAS-models folder in the Appendix E folder on the
DVD.

HEC-RAS output tables have been created according to the format specified on
page CP — 319 of the CADD Data Delivery Specifications. As the combined length
of these files is several hundred pages, they have been digitally included on the
DVD that accompanies this report. Please see the fcdmc-rep folder that resides in
the folder where each HEC-RAS model is located for these reports.

Most of the HEC-RAS models include lateral weirs. As discussed in Section 5.5.7
of the main report, the floodplain boundaries shown on the hydraulic work maps are
based on the lateral weirs’ not being optimized (except for floodplain boundaries
just upstream of SR 74 in Breakout 4 of Wittmann Wash Tributary 1). The flow
arrows/flow rates on the work maps near the lateral weirs show the flow rates that
flow over the lateral weirs when the weirs are optimized. To assist with the
duplication of the modeling results for the optimized lateral weirs, for each model
that includes any optimized weirs, there is a folder where the HEC-RAS model is
located named optimized-lateral-weirs. In this folder may be found the optimized
HEC-RAS models for a given wash. For instance, the optimized model for lateral
weir 0.345 in Wash 2 West Tributary 1 may be found in the folder optimized-
lateral-weirs folder and then inside the folder called weir-0.345. Re-running this
model will reproduce the results for lateral weir 0.345 that are shown in Table 5.3 in
Section 5 of the main report and on the work maps.

Wittmann Phase 111
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‘ E.5.4 Manning’s n Shapefile

A shapefile of the Manning’s n values over the study area may be found on the
DVD that accompanies this report. Please see the shapefile Wittmann-n-
polygon.shp in the Manning-n-polygon folder in the Appendix E folder on the DVD.

E.5.5 Mapping Shapefiles

Mapping shapefiles built to FCDMC specifications may be found on the CD that
accompanies this report. Please see the Mapping-Shapefiles folder in the Appendix
E folder on the DVD for this data.

E.5.6  Normal Depth Calculations

The downstream boundary condition for each wash was determined using either a
normal depth calculation based on the stream bed slope at the most downstream
cross section of the modeled wash or a known water surface elevation derived from
the wash into which the modeled wash flowed. Bed slopes were determined by
locating the two-foot contours located immediately upstream and downstream of the
most downstream cross section in each model, measuring the length along the
channel between the two contours, and then dividing four by the length to determine
the slope. Known water surface elevations were determined by linearly
interpolating between the computed water surface elevations at the cross sections on

‘ the downstream wash that bounded the confluence with the modeled wash. A
spreadsheet showing the downstream boundary condition for each wash as well as
how the boundary condition was determined may be found in Coincident-Peaks-
Determinations.xls, which may be found in the Downstream-Boundary-Conditions
folder in the Appendix E folder on the DVD that accompanies this report.

E.5.7 FlowMaster Models

Zone A floodplains have been placed on the hydraulic work maps downstream from
lateral weir 1.806 along Wittmann Wash Tributary 1 and lateral weir 3.634 along
Wittmann Wash Tributary 1. Discussion related to these floodplains may be found
in Section 5.8.5 in the TDN report. On the following pages may be found one
spreadsheet for each weir that summarizes the FlowMaster input and output
parameters that were used to determine the western boundaries of the two Zone A
floodplains. Shapefiles of the cross sections and centerlines shown on the hydraulic
work maps within these Zone A floodplains, the FlowMaster models, and the
spreadsheets may be found in the FlowMaster-Models folder in the Appendix E
folder on the DVD.
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Wittmann Phase III FDS f
FCD Contract 2009-C006

Assignment 3

July 2010

TDN Submittal

Appendix E

This document contains a list of the unresolved messages produced by CHECK-RAS
after CHECK-RAS processed the HEC-RAS modeling for the Wittmann Phase III FDS.
Unresolved comments, along with explanations for they remain unresolved, have been
organized below by wash:

Wash 2 West Tributary 1

There are no unresolved CHECK-RAS comments in the CHECK-RAS output for this
wash.

Wittmann Wash Tributary 1
There are two unresolved comments in the XS output file:

Comment:

DISTANCE CHECK

RS:  5.258
XS DT 01 Both right and left overbank distances are
longer than the channel distance.

Explanation:

At RS 5.258, the left overbank distance is 260.00 feet, the channel distance is 207.05 feet,
and the right overbank distance is 261.60. At this cross section, the left overbank
distance has been artificially increased so that it matches the length of the lateral weir
found along the left side between RS 5.258 and RS 5.219. This modification to the left
overbank reach length is required so that the water surface elevation profile between the
two cross sections is interpolated properly along the lateral weir.

Wittmann Phase III FDS
Explanation-of-CHECK-RAS-comments.doc Page 1 of 5




‘ Comment:

DISCHARGE CHECK

RS:  5.047

XS DC 01 Discharge decreases in the downstream direction.

RS: 1.926
XS DC 01 Discharge decreases in the downstream direction.

RS: 0.8
XS DC 01 Discharge decreases in the downstream direction.

RS: 058
XS DC 01 Discharge decreases in the downstream direction.

Explanation:

Discharges decrease in the downstream direction for the following reasons:

RS 5.047 — Flows leaves Wittmann Wash Tributary 1 and enters Breakout 4 of Wittmann
Wash Tributary 1.

I RS 1.926 — Flows leaves Wittmann Wash Tributary 1 and enters Breakout 3 of Wittmann
Wash Tributary 1.

RS 0.800 — Flows leaves Wittmann Wash Tributary 1 and enters Breakout 2 of Wittmann
Wash Tributary 1.

RS 0.580 — Flows leaves Wittmann Wash Tributary 1 and enters Breakout 1 of Wittmann
Wash Tributary 1.

Breakout 1 of Wittmann Wash Tributary 1

There are no unresolved CHECK-RAS comments in the CHECK-RAS output for this
wash.

Breakout 2 of Wittmann Wash Tributary 1

There are no unresolved CHECK-RAS comments in the CHECK-RAS output for this
wash.

Wittmann Phase 111 FDS
Explanation-of-CHECK-RAS-comments.doc Page 2 of 5




Breakout 3 of Wittmann Wash Tributary 1
There are two unresolved comments in the XS output file:

Comment:

DISCHARGE CHECK

RS: 0442
XS DC 01 Discharge decreases in the downstream direction.

Explanation:

Discharges decrease in the downstream direction for the following reasons:

RS 0.442 — Flows leaves Breakout 3 of Wittmann Wash Tributary 1 and enters Breakout
1 of Breakout 3 of Wittmann Wash Tributary 1.

Comment:

DISCHARGE CHECK

RS: 0315
XS DC 04 There is no flow on the left overbank at the downstream
cross section. There is no flow on the right overbank at this section.

Explanation:

RS 0.315 is currently 283 feet upstream from the next downstream cross section, RS
0.261. Along the length of this short distance, the channel is incised such that there is not
a point between these two cross sections where both the left and right overbanks are
flooded.
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Breakout 4 of Wittmann Wash Tributary 1

There are two unresolved comments in the XS output file:

Comment:

DISCHARGE CHECK

RS:  0.334
XS DC 01 Discharge decreases in the downstream direction.

RS: 0317
XS DC 01 Discharge decreases in the downstream direction.

Explanation:

Discharges decrease in the downstream direction for the following reasons:

RS 0.334 — On both the left and right sides of this cross section there is a lateral weir that
has been optimized for the 100-year floodplain run. The flow decreases due to flow
leaving via the lateral weirs. See Section 5.5.7 of the TDN for additional discussion.

RS 0.317 — On both the left and right sides of this cross section there is a lateral weir that
has been optimized for the 100-year floodplain run. The flow decreases due to flow
leaving via the lateral weirs. See Section 5.5.7 of the TDN for additional discussion.

Comment:

DISCHARGE CHECK

RS: 0.114
XS DC 04 There is no flow on the left overbank at the downstream
cross section. There is no flow on the right overbank at this section.

Explanation:

RS 0.114 is currently 217 feet upstream from the next downstream cross section, RS
0.073. Along the length of this short distance, the channel is incised such that there is not
a point between these two cross sections where both the left and right overbanks are
flooded.
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‘ Breakout 1 of Breakout 3 of Wittmann Wash Tributary 1
There is one unresolved comment in the XS output file:
Comment:

DISCHARGE CHECK

XS DC 02 Constant discharge used for the Wittmann Wash, Trib1-BrklofBrk3

Explanation:

Constant discharge is appropriate for this reach due to its short length and lack of
incoming flooding sources.
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