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1, PURPOSE OF STUDY

The City of Phoenix has retained Mathews Kessler & Associates, Inc. (MKA) to design a new
bridge over Skunk Creek at Sist Avenue. As part of the bridge construction project,
approximately 1000 feet of Skunk Creek will be channelized. This new channet will extend
about 500 feet downstream, and 500 feet upstream, of the proposed bridge centedine.
As part of the design process, a hydraulic and scour analysis was required to:

1) develop water surface profiles for use in designing the new channael;

2) develop water surface profiles through the proposed bridge in order to
establish minimum low-chord elevations; and

3) quantify scour depths for the design of the bridge piers and bridge
abutments. C

The remainder of this report documents the engineering analysis that was performed to
accomplish these objectives,
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2. DATA SOURCES

21 Design Criteria

In accordance with criteria established by the City of Phoenix and the Flood Control District
of Maricopa County, the following parameters were used for the design of the channel and
bridge improvements (Reference: Flood Plain Study For Channelization of Skunk Creek at
51st Avenue Crossing, RGA Engineering Corporation, June 14, 1883).

Channel Freeboard & Discharge

- 1.0 foot (minimum) for present development, 100-year discharge of 8,750 cfs.

- 0.5 feet (minimum) for future development, 100-year dischafge of 10,400 cfs.
Bridge Freeboard & Discharge

- 2.0 feet (minimumy) for present development, 100-year discharge of 8,750 cfs.

- 1.5 feet (minimum) for future development, 100-year discharge of 10,400 cfs.

22  Sails

A geotechnical engineering rebon, dated December 26, 1989, was prepared for the
proposed bridge focation by Thomas-Hartig & Associates, inc. This report included sieve
analyses at five locations near the proposed bridge site. Sampie No.1 provided gradation
information for material from the surface to a depth of 10 feet, while Sample No. 2 was
representative of material lying 4 to 9 feet below the surface.

Based on graphic plot of these gradations, Sample No. 1 had a D50 of 4.8 mm and a
gradation coefficient of 4.4. Sample No. 2 had a D50 of 2.7 mm and a gradation coefficient
of 4.9.
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An independent field inspection of the site indicated that the existing channel bed through
this reach of Skunk Creek is very cobbly and undoubtedly armored, for certain flow
conditions. However, the new channel alignment will be excavated slightly south of the
existing channel alignment. Due to the manmade excavation of this new channel, it will not
incorporate a natural armaor layer. Accordingly, the bed-material in the new channel will
probably be typical of the coarse sand and gravel that is representative of the gradation
results at sample locations 1 and 2. A sand-bed channel was assumed far the purpose of
conducting pier scour calculations.

23 Topography

A surveyed grid of spot elevations was previously obtained by RGA Engineering Corporation
for the project site. This grid area included the approaches to the bridge, as well as the
proposed channel alignment. The spot eievations from this surveyed grid were input to a
computer pragram to generate a topographic map of the area. The grid elevations were
used by MKA to establish invert elevations for the proposed channel.

y |

For the purpose of HEC-2 modeling, the survey grid was suppiemented with April 1990
topographic maps (1"=200, 2' C.l.) prepared by Aerial Mapping Company (AMC). These
maps were compiled for use by Coe & Van Loo in preparing a new floodplain delineation
for Skunk Creek.

The AMC maps, which were verified as being on the same elevation datum as the MKA
survey grid, were used to develop additional HEC-2 cross-sections downstream of the
proposed channelization {imits associated with the new 51st Avenue bridge. These maps
were also used to examine the existing bed profile of Skunk Creek from 57th Drive to 43rd
Avenue.
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3 HYDRAULIC ANALYSIS

A hydraulic analysis of the proposed channel was conducted with the Corps of Engineers
*Water Surface Profiles® program, HEC-2. The purpose of this analysis was to develop 100-
year water surface elevations for the design of both the channel and bridge. The following
subsections describe the input parameters that were used to create the HEC-2 modael.

3.1 Channel Geometry & Alignment

The proposed channel will consist of a trapezoidal section with a bottom width varying from
110 feet downstream of, and through the bridge, to 210 feet upstream of the bridge. The
channel side-slopes will vary from 2:1 to 3:1, with the 2:1 stopes being used through the
bridge area. Beneath the actual bridge structure, the 2:1 side-slopes intersect the vertical
sides of the bridge abutments, i.e., when flow depths through the bridge exceed 7.0 feet,
they will encounter the vertical abutment wall. '

The channel banks, into and out of the bridge, will reflect a smooth transition of the side-
slopes from 3:1 to 2:1 and back to 3:1.

Plate 1 illustrates the proposed channel alignment and changes in bottomwidth.

3.2 Hvdraulic Roughness & Energy Loss Coefficients

+ H

Manning’s "n” values were selected on the basis of engineering judgement, site inspections,
and photographic references presented In Roughness Coefficients for Stream Channels in
Arizona, USGS (Aldridge & Garrett) 1973.

Substantial portions of Skunk Creek have already been channelized both upstream and
downstream of 51st Avenue. Significant stands of natural vegetation were observed in the
channel near 53th Avenue. This existing vegetation is probably typical of how the new
channel would be maintained at 51st Avenue.
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The manmade channels upstream of 51st Avenue were artificially landscaped with native
desert trees and bushes. Discussions with representatives from Coe & Van Loo (CVL)
indicated that agreement had been reached with the Flood Control District of Maricopa
County to model these landscaped channels with an " value of 0.035 for use in the new
Skunk Creek floodplain delineation.

Although it is presently unknown as to what level of vegetation density will ultimately be
allowed in the proposed channel at 51st Avenue, it is reasonablie to assume that it will
probably be similar to what presently exists near 58th Avenue and 43rd Avenue,

For discharges in the range of 8,750 to 10,400 cfs, an "n" value of 0.035 to 0.040 should be
reasonable to simulate comparable levels of vegetation at 51st Avenue. In order to provide
compatibility with the ongoing CVL Flood Insurance Study, the lower end of this range
(n=.035) was adopted for use with the sub-critical water surface profile analysis. An “n‘
value of 0.025 was used for the super-critical water surface profile analysis. This lower,
super-critical "n* value maximizes fiow velocities for use in scour calculations.”

The City of Phoenix should monitor this channel very closely and make a dedicated effort
to periodically remove any vegetation that may naturally accumulate in the channel. Any
future plans to artificially vegetate the channel should be coordinated with a river mechanics
engineer to insure that the vegetation density will not create a rougher channel than that
associated with the assumed "n" value of 0.035.

As a matter of technical comparison, it should be noted that the previously referenced 1989
RGA report used a channel "n* value of 0.030 for the proposed Skunk Creek channel at 51st
Avenue.

I

Energy losses due to flow expansion and contraction were simulated by varying the loss
coefficients at different locations along the channel. For the sub-critical models, loss
coefficients of 0.2/0.4 (contraction/expansion) were used for all reaches of the channel
except at the bridge, where the coefficients were increased to 0.3/0.5.

The super-critical models used coefficients of 0.1/0.3 through the entire channel reach,

including the bridge. These lower values were used {0 maximize velocities for use in scour
calculations.
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3.3 Bridge Parameters

The proposed 51st Avenue bridge has been designed with a single group of circular piers
placed along the channel centerline. This pier configuration consists of five, 5-foot diameter
concrete cylinders spaced at 21 feet, 6 inches, on-center.

The hydraulic impact of the piers was simulated in the HEC-2 model by simply blocking out
the pier diameter on the GR cards. Experimental models were also created using the
Special Bridge routine in HEC-2.

The Special Bridge option was found to produce slightly lower water surface elevations,
through and upstream of the bridge, than those obtained by modeling the piers with GR
cards. Accordingly, to enhance the safety factor in the water surface profile evaluation, the
Special Bridge routine was not used in the final hydraulic analysis.

The pier width used in the HEC-2 modeis was varied from 5 feet to 10 feet. The 5-foot
diameter pier width was used with the sub-critical water surface profile to establish the
channel and bridge freeboard requirements.

The pier scour and abutment scour calculations were based on both sub-critical and‘super—
critical models that used a pier width of 10 feet. The 10-foot pier width represents the
actual pier diameter of 5 feet plus an additional 2.5 feet of debris on each side of the pier.
For the sub-critical models, the additional 5 feet of debris blockage increases the water
surface elevation by a maximum of (.24 feet through the bridge during a peak discharge
of 10,400 cfs. ‘

i ,. . e iu DL . \ . .\) . | . .

The vertical abutment walls under the bridge may create some non-effective flow areas intc
and out of the bridge opening. To simulate this possibility, encroachment stations were
included in the model to reflect a 1:1 contraction ratio into the bridge and a 4:1 expansion
ratio out of the bridge. The effective fiow boundaries were extended from the upstream and
downstream ends of the vertical abutment walls.
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34 Results of Hydraulic Analysis

As indicated previously the purpose of this study is to develop both a 100-year water
surface profile for the channel design and to develop hydraulic data for the analysis of pier
scour and abutment scour.

Accordingly, it is prudent it investigate flow regimes that will maximize both depth of fliow
and velocity of flow.

To accomplish this objective, a sub-critical model was used to define the maximum water
surface profile for the channel design, while a super-critical profile was used to investigate
the maximum mean velocities that might cceur in the channel. With the proposed channel
gradients, the majority of the ¢hannel downstream of the bridge tends to be super-critical,
especially when the low "n" value of 0.025 is used. Conversely, the fiatter channel slope
and wider bottomwidth, upstream of the bridge, promotes sub-critical flow.

Appendix A contains input and output from four HEC-2 models that wére developed for this
study. These models are described as follows:

1. Model SK2E.IN/.OT - Sub-critical model with n=0.035 and 5-foot diamefer pier
obstruction (no debris) at 51st Avenue bridge.

2. Model SK3D.IN/.OT - Super-critical model with n=0.025 and 5-foot diameter pier
obstruction (no debris) at 51st Avenue bridge.

3. Model SK2F.IN/.OT - Sub-critical model with n=0.035 and 10-foot diameter pier
obstruction {with debris) at 51st Avenue bridge.

Model SK3E.IN/.OT - Super-critical model with n=0.025 and 10-foot diameter pier
~ obstruction (with debris) at 51st Avenue bridge.

S

Table 3.1 presents a summary of the water surface elevations and associated mean channel
velocities that result from the sub-critical HEC-2 model (SK2E.IN/.OT) with 5-foct pier
diameters. The data in Table 3.1 was used for the channel design and to meet the
freeboard requirements for both the channel and bridge.
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Table 3.1

Summary of Sub-Critical Water Surface Profile Elevations & Velocities
Skunk Creek at 51st Avenue
HEC-2 Model SK2E.OT

Q=8,750 c¢fs Q=10,400 cfs
Channel
Channel Invert Water Surface Velocity Water Surface Velocity
XSEC | Elevation (MSL) Elevation (MSL) (fps) Elevation (MSL) (ips)
0.0 1277.60 1284.42 68.72 1285.05 7.18
150.0 1277.00 12856.18 3.40 1285.90 3.69
310.0 1278.00 1284.87 7.79 1285.52 8.43
535.0 1280.00 1285,50 12.58 1286.13 1322
595.0 1280.80 1286.30 12.57 1286.94 13.20
655.0 1281.60 1287.10 12.57 1287.73 13.20
715.0 1282.40 1287.90 12.57 1288.53 13.20
775.0 1283.21 1288.71 12.57 1289.34 13.20
835.0 1284.01 1288.51 12.57 1280.14 " 13.20
900.0 1284.60 1290.84 10.95 1291.48 11.64
925.0 1284.88 1280.92 11.57 1291.55 12.31
957.0 1285.23 1290.98 12.90 1291.64 13.59
870.0 1285.37 1291.13 13.04 1291.80 13.71
1000.0 12858.70 1292.30 11.24 1293.04 11.86
1030.0 1288.03 1292.49 11.49 1283.22 12.11
1043.0 1286.17 1292.76 1111 1283.55 : 11.63
1078.0 1286.53 1283.46 9.83 1294.31 10.85
1100.0 1286.80 1283.62 5.84 1294.50 10.14
1200.0 1287.90 1284.51 8.58 1265.38 8.84
1300.0 1288.65 1295.40 6.31 1296.28 6.55
1400.0 1289.20 1285.69 5.87 1286.56 8.09
1500.0 1289.75 1295.84 6.30 1286.70 6.48
1545.0 1290.00 1295.92 6.48 1296.77 6.66
File: TAB31.WK1
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Table 3.2

Summary of Super-Critical Water Surface Profile Elevations & Velocities
Skunk Creek at 51st Avenue

HEC-2 Model SK3E.OT

Q=10,400 cfs

Q=8,750 cfs
Channel|
Channel Invert Water Surface Velocity Water Surface Velocity
XSEC Elevation (MSL) Elevation (MSL) {fps) Elevation (MSL) (tps)
0.0 1277.680 1282.30 10.76 1282.73 11.38
150.0 1277.00 1279.51 13.34 1279.66 14.78
310.0 1278.00 1281.44 18.81 1281.,77 17.21
5380 1280.00 1284.28 18.67 1284.76 17.68
595.0 1280.80 1285.08 16.60 1285.58 17.57
655.0 1281.60 1285.94 16.45 1286.41 17.43
715.0 1282.40 1286.79 16.2% 1287.26 17.23
775.0 1283.21 1287.69 15.87 1288.16 16.87
835.0 1284.01 1288.66 15.23 1289.11 16.34
800.0 1284.80 1288.86 16.77 1289.34 17.72
925.0 1284.88 1289.20 16.75 1289.71 17.64
857.0 1288.23 1290.36 15.28 1280.99 16.01
970.0 1288.37 1280.68 14.80 1291.34 15.57
1000.0 1285.70 1291.17 14.43 1291.83 15.10
1030.0 1286.03 1291.80 13.33 1292.64 13.87
1043.0 12886.17 1292.07 13.13 1262.76 13.79
1075.0 1286.53 1292.04 12.86 1282.71 13.41
1100.0 1286.80 1282.31 12.58 1282.94 13.18
1200.0 1287.90 1282.77 12.02 1283.34 12.684
1300.90 1288.65 12892.66 11.08 1293.13 11.69
1400.0 1289.20 1282.90 10.70 1283.34 11.29
15600.0 1289.75 1283.45 10.70 1283.89 11.29
1545.0 1280.00 1283.70 10.70 1264.14 11.28
File: TAB32. WK1
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Table 3.2 presents similar data for the super-critical model (SK3E.IN/.OT) with 10-feet of
effective pier blockage. The mean velocities in Table 3.2 would be recommended for use
in any future bank stabilization design that the City of Phoenix might consider for the entire
channel.

in reviewing the velocity data in Tables 3.1 and 3.2, & should be noted that erosive velocities
can be expected during the 100-year event, throughout the length of the proposed channel.
Using an "n" value of 0.035 and a sub-critical flow model, Table 3.1 lists mean channel
velocities ranging from 6.09 fps to 13.71 fps, for a discharge of 10,400 cfs. The
approximate 6 fps velocities upstream of cross-section 1300 are borderdine as to whether
they would create substantial bank erosion during a single flood. However, the 10-13 fps
velocities, through and downstream of the bridge, are definitely erosive.

When reviewing the data in Table 3.2, the assumptions of super-critical flow and an “n"
value of 0.025, result in erosive velocities throughout the channel during the 100-year flood.

A hydrauiic analysis for lesser flow events was not conducted as part of this study.
Accordingly, the potential for bank erosion at smaller low events is not known.

The Scope of Work for this project includes provisions for providing bank protection
through the bridge structure, but not for the entire channel. It is recommended as part of
this project, that the bank protection for the bridge abutments be extended upstream to
channel STA 12+00 and downstream to STA 8+60. The downstream extension to STA
8+60 will insure that two storm drain outlets, on the north and south banks, will be
protected from bank erosion. The upstream extension to STA 12+00 will insure a stable
angie-paint in the channel contraction at this location. Protection for the south bank should
also be carried through to STA 12400 in order to preclude accelerated erosion of this bank
that could be induced when the sediment supply Is cut-off from the opposite bank.

In consideration of the erosive velocities presented in Tables 3.1 and 3.2, the City of
Phoenix should consider bank protection for additional sections of the channel, other than
thoss in the immediate vicinity of the new bridge.
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That portion of the channel immediately upstream and downstream of the bridge would be
constructed to its specified cross-sectional geometry as part of this contract, the remaining
portions would only be graded to the specified bottomwidth and invert elevation, i.e., the
bank geometry and freeboard requirements would not be established by this project.

The bank-slope and freeboard specifications would be constructed as part of future
development projects.

This partial construction of the downstream channel geometry should not create any
significant adverse change to the water surface profile through the bridge, as long as the
full channel cross-section is extended to channel STA 84335, as part of the bridge
construction contract. This conclusion is based on the fact that cross-section 835 defaults
to critical depth during the sub-critical run. This section still assumes critical depth even
when the remaining improved channel cross-section at XSEC 535, 595, 655, and 715 are
removed from the model. Accordingly, any partial construction of these four cross-sections
should not increase the water surface profile upstream of channel STA 8+35 beyond that
which was computed with the four sections modeled with their final geomaetry.

e
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4, SCOUR ANALYSIS

A scour analysis was performed to identify anticipated scour depths for use in designing
the bridge piers and establishing toe-down elevations for the bank protection around the
bridge abutments.

Vertical movement (scour) of a riverbed can occur in response to the following processes:

' 1. Long-term aggradation/degradation
2. General scour

l 3. Local scour

4. Bedform troughs
5. Bend scour
6.

Low-flow incisement

Due to the complex interaction of river system variables that control these processes, it is
not possible to quantify the impact that the variables may have on each other. Accordingly,
each process is evaluated independently of the other five. The total estimated bed
maovement is then taken as the sum of all six components. The complexity of sediment
transport and scour analyses justifies the application of a safety factor to the sum of the six

b

P
P Y

SCOUr processes.

Lo I
r — ) -

The proposed channel alignment, and contracting channel geometry, will subject the bridge
piers to five of the six listed scour components. Bend scour will not be applicable to this
= site because of the absence of any channel curvature.

The following subsections present a discussion of the five applicable scour components and
a sumemnary section describes the manner in which each component was applied for use in
the pier and abutment design.

41 Long-Term Deqgradation

l This process occurs over a long period of time in response to an imbalance between the
sediment transport capacity of the channel and the dominant sediment supply to the

channel. When such imbalances occur, the channel will naturally adjust its slope to restore
' equilibrium between the transport capacity and incoming supply of sediment. If the

transport capacity of the channel exceeds the sediment supply, the channel will flatten its
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slope (degrade). However, should the sediment supply exceed the transport capacity of
the channel, the channel slope will increase (aggrade} in order to generate higher velocities
that are capable of maving the sediment inflows.

Long-term degradation is very difficult to quantify because of the many complex variables
that drive the process. Accordingly, numerous assumptions have to be made on the basis
of engineering judgment.

The magnitude of long-term degradation is usually established through an equilibrium slope
analysis. Such analyses are very lengthy and require substantial data in order to be
meaningful. Although the Scope of Work for this project did not require the performance
of an equilibrium slope analysis, an effort was made to include this process in the total
scour depth that the bridge piers might be subjected to.

The importance of addressing this phenomenon was magnified by the fact that this location
on Skunk Creek lies only a short distance below Adobe Dam. Long-term channel
degradation is a documented fact below dams. The depth of degradation at Willow Beach,
which is located on the Colorado River about 12 miles below Hoover Dam, amounted to
14 feet between 1935 and 1949. Such degradation occurs because dams cut-off the
sediment supply to downstream channels. The equilibrium response of the channel is to
degrade in an effort to flatten it’s slope to decrease its sediment transport capacity to match
the reduced sediment supply.

Adobe Dam intercepts approximately 90 square miles of the Skunk Creek drainage area.
Although Scatter Wash joins Skunk Creek below Adobe Dam, the Scatter Wash drainage
area, below the CAP, is reported as less than 10 square miles. Considering that Skunk
Creek only drains an additional 0.9 square miles below Adobe Dam, at the confluence with
Scatter Wash, it is obvious that neardy 85 percent of the Skunk Creek watershed, at 51st
Avenue, is intercepted by Adobe Dam. Over the long-term, this interception of the sediment
supply is bound to induce degradation in those reaches of Skunk Creek lying below Adobe
Dam. Since Adobe Dam has only been in-place since 1982, there probably has not been
sufficient time for noticeable degradation to have occurred. This Is especially true In arid
environments where flow events are very infrequent. Under such conditions long-term
degradation may take many years to fully develop.

Based on a review of the existing bed profile for this reach of Skunk Creek, and on
sediment continuity calculations using the manmade, upstream channels as a stable
sediment supply reach, a long-term degradation depth of 4-feet was used for this project.
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This number is based on substantial engineering judgement and shoutd not be regarded
as the product of a detailed sediment study of the Skunk Creek watershed.

Tables 4.1 and 4.2 summarize the sediment transport calculations that were performed to
analyze the potential for long-term degradation through the proposed 51st Avenue channel.
it must be emphasized that these calculations are very approximate and shouid only be
used in a qualitative manner.

These calculations are based on an assumption that the manmade channels upstream of
Havasupi Drive are set at a stable slope which is in equilibrium with the reduced sediment
supply created by Adobe Dam. Discussions with representatives from Coe & Van Loo
confirmed that these channel slopes were set to create non-eroding channel velocities, and
were not based on an equilibrium slope analysis. However, for the purposé of this analysis,
they are assumed to control the supply of sediment to the 51st Avenue channel.

Based on normal depth assumptions, Table 4.1 summarizes the hydraulic parameters and
sediment transport rates that are predicted for the existing channel between Havasupi Drive
and 47th Avenue, as well as for two reaches of the proposed 51st Avenue channel. These
calculations show the variation in sediment transport rate (Qs) as a function of different
gradation coefficients and D50 particle size. Referring to the last column (Qs) in Table 4.1,
it can be seen that a large imbalance in sediment transport capacity occurs between the
upstream sediment supply reach and the proposed channel at 51st Avenue, i.e., the 51st
Avenue channel is capable of transporting much more sediment than is being supplied to
it. This will cause degradation through the 51st Avenue bridge as the new channel flattens
its siope to decrease its sedimeht transport capacity to match that of the supply reach.

A W NN O SN M S M

Table 4.2 lists the equilibrium slope calculations that indicate the magnitude of slope
adjustment that would be required through 51st Avenue to match the incoming sediment
supply from the upstream channel reach. The iast column (Target Qs") in Tabie 4.2 lists
the rate at which sediment is being supplied to the 51st Avenue channel. This value is
taken from Table 4.1 for a gradation coefficient of 4.4 and a D50 of 48 mm. The
*Equilibrium Bed Slope" column in Table 4.2 is that which would be required to produce the
sediment transport rate listed under the column labeled "Sediment Transport Rate™. An
equilibrium slope occurs when the "Sediment Transport Rate” is at, or very near, the value
under "Target Qs".
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Table 4.1
Sediment Traasport Calculstions
Skuok Creek at 51st Avenue
. File: SKDEG. WKI
Flow  Hydrsulic
' Q100 BW Slope Depth Depth Veloaty Gradation Dso gz Qs
(cfs) ) () n z (f) (ft) {fps)  Coefficient {mm) (cfu/ft) (cfe)
-' New Channe] Between Havazupai Drive & 47th Avenue
8750 250 0.0011  0.035 3.75 5.74 6.17 am 49 27 0009  2.233
. 8750 250 0.0011  0.035 3.75 5.7¢ 6.17 472 a4 43 0006  1.498
l 8750 250 0.0011  0.035 3,75 .78 6.17 472 45 10 0004  0.967
10400 250 0.0011  0.035 3.75 7.45 6.77 5.02 49 27 0011  2.33%
10400 250 00011  0.035 3.75 7.45 6.77 5.02 44 48  0.008  1.501
E 10400 250  0.0011  0.035 3.75 7.45 6.77 5.02 4.5 10 0005 1.227
8750 250 00040  0.035 3.75 4.6 4.33 7.11 49 2.7 0.058 14.578
' 8750 250 0.0040  0.035 3.75 461 4.33 7.11 44 43 0039  9.778
8750 250 0.0040  0.035 378 4.61 4.33 7.11 45 10 0025 6312
‘ 10400 250  0.0040  0.035 3.75 5.10 4.76 7.58 4.9 27 0.075  18.634
. 10400 250  0.0040  0.035 3.75 5.10 4.76 7.58 4.4 48  0.050 12532
; 10400 250  0.0040  0.085 1.75 5.10 4.76 7.58 45 10 0032  8.0%0
51st Aveaus, Proposed Chansel, STA 5+35 to §+35
Ea 8750 110 00134 0035 3 5.17 4.60 13.49 4.9 2.7 0611 100.197
8750 110 00134 0085 3 5.17 4.60 13.49 44 43 0.611  67.204
' 3750 110 0.0134  0.035 3 5.17 4.60 13.49 4.5 10 0.394  43.385
o 10400 110 0.0134  0.035 3 571 5.04 14.32 4.9 2.7 1.147 126175
10400 110 00134  0.085 3 5.71 5.04 14.32 4.4 48 0769 84628
10400 110 0.0134  0.085 3 5,71 5.04 14.32 45 10 0497  S4.6%4
' $1st Avesue, Proposed Chaasel, STA 8+35 to 11400
- §750 110 0.0105  0.035 3 5.55 4.90 12.45 4.9 27 0.632  69.519
_ ' 8750 110 0.0105  0.085 3 5.55 4.90 12.45 4.4 4.8 0.424  46.628
| 8750 110 0.0105  0.085 3 5.55 4.90 12.45 as 10 0274  30.102
10400 110 0.0105  0.035 3 6.13 5.36 13.21 49 27 0.795 §7.414
10400 110 0.0105  0.035 3 6.13 5.36 13.21 4.4 43  0.533  58.630
: 10400 110  0.0105  0.035 3 6.13 5.36 13.21 4.5 10 0.344  37.350
A |
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Table 4.1
51t Avenne Bridge st Skuak Creck
Proposed Chaanel
Bauilibcium Slope Anzlysis
100-Year Event
D30 Sediment Size (mm): 4.80
Sediment Gradation Coefficient: 4.40
Equilibrium Sedimont
Bed Horizontal Flow  Bottom Transport Target
Discharge Slope  Manning's Compoaent of Depth Width  Velooity Froude Hydrsulic  Capsoity Qs
Channel Reach (cfx) f/ft)  Roughness Sida-slope (ft) (ft) (fpz) Number  Depth (ft) {cfs) (cfx)
o
Slope of Sedismmat Supply Reech ix 0.001 1 VY
STA 335400 to STA 11+00 8,750 0.00094 0.035 3.00 11.03 110.0 5.54 0.33 8.96 1.533 1.498
STA 535400 to STA 11400 10,400 0.00093 0.035 : 3.00 12.18 110.0 5.83 0.33 9.73% 1.900 1.901
Slope of Sediment Supply Reach is 0.0040 A/
STA 335400 to STA 11+00 8,750 0.00327 0.035 3.00 1.76 110.0 8.46 0.58 6.61 9.723 9.718
STA 535400 to STA 11+00 10,400 0.00332 0.035 - 3.00 8.53 110.0 9.00 0.59 717 12,396 - 12.5%2
File: SKEQ. WK1




The results of Table 4.2 indicate that a slope of 0.00094 to 0.00093 ft/# would be required
to bring the 51st Avenue channel into equilibrium with the assumed upstream sediment
supply during the peak discharge of the 100-year flood. This equilibrium slope is
substantially flatter than the proposed channei slope of 0.0105 to 0.0134 ft/ft shown in Table
4.1, Accordingly, this analysis indicates a significant potential for long-term degradation
through the proposed 51st Avenue channel. : '

It is recommended that the City of Phoenix pericdically inspect the 51st Avenue bridge site -
and monitor the stream-bed profile. If long-term degradation in excess of 4-feet s ultimately
detected, corrective measures should be pursued to prevent any structural instability in the
bridge piers during flooding conditions.

42 General Scour

This scour process oceurs in response to changes in channel geometry from one reach of
a channel to the next. As a channel contracts and expands, its fiow velocity {and thus
sediment transport capacity) will change. General scour will occur when a channel
contracts (in the downstream direction} and causes an increase in velocity through the
contracted section. The increase in sediment transport capacity through the contraction
will begin to remove more sediment from the bed of the contracted reach than is being
delivered to the contraction by the wider, upstream reach. The result is a lowering (general
scour) of the channel bed through the contracted reach. When the channel geometry
expands in the downstream direction, the opposite effect can occur, ie., sediment
deposition will take place in the wider channef section.

General scour and sediment deposition is usually quantified with a mobile-boundary
sediment routing model. Such models are capable of predicting scour and deposition
patterns as a function of bed-material size, channel geometry, and changes in discharge
that occur during passage of a specific flood hydrograph.

However, for a uniform channel section, with a simple contraction as is proposed

immediately upstream of the 51st Avenue bridge, the magnitude of general scour can be
estimated with a contraction scour formula developed by Laursen (1962).

MATHEWS KESSLER & ASSOCIATES, INC.
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The contraction scour formuia is of the following form:

L&
]
——
o]
A —
IN
p—

(Eq. 4.1)
¥
Whered, = scour depth through contraction {ft)
y, = fiow depth in uncontracted, upstream cross-section (ft)
B, = channel bottomwidth in uncontracted, upstream cross-section (ft)

= channel bottomwidth in contracted cross-section (ft)

X = an exponent that varies as a function of y, friction slope, sediment
fali velocity, and gravitational constant (an exponent of 0.59 was
used for this site)

Using data from the sub-critical HEC-2 model {this will maximize y1) and taking XSEC 1500
as the uncontracted upstream section and XSEC 1000 as the contracted section, the depth
of contraction scour was computed as 2.88 feet for 0=8,750 cfs and 3.30 feet for
Q=10,400 cfs.

4.3 Local Scour

Lacal scour will occur in response to objects being placed in the path of flowing water. The
most common form of local scour is that occurring at bridge piers, protruding bridge
abutments, and spur dikes.

Objects, such as bridge piers, deflect the velocity vectors down towards the bottom of the
pier and around the sides of the pier. Local scour then occurs when these defliected
currents create a capacity to remove bed-material around the pier at a rate greater than that
at which upstream bed-material can be supplied to the scour hole.

Numerous scour prediction formulas are published in the technical literature. "Some
formulas only address the case of clear-water scour (i.e., upstream flows are at or below
the threshold of incipient motion for the bed-materials), while others focus on "live-bed”
scour, which occurs when upstream bed-material is being transported into the scour hole.

MATHEWS KESSLER & ASSOCIATES, INC.
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Due to the large number of methods available to compute local scour, it is prudent to use
more than one method for this compttation in order to explore the variation in results that
such methods may produce.

Three methods were used in this study to develop estimates of local scour. Two of the
methods use formulas for a direct computation of local scour, while the third method
employs a design curve that relates the ratio of flow depth to pier width to the ratio of scour
depth to pier width. This graphical relationship was developed by Laursen and Toch and
is published in Scour Around Bridge Piers and Abutments, Bulletin No. 4, lowa Highway
Research Board, 1956.

The two pier scour equations used in this study are listed as follows:

Laursen (1958 & 1962):

d 17
b . 554, (——‘ )(—-J +1} -1 (Eq. 4.2)
Yo 115717,
Where b =  pier width (ft)
Yo = upstream flow depth (ft)

d, - equilibrium scour depth (ft)

Colorado State University (CSU, 1975):

d ¥ 0.38
= = 22 [ fpos Eq. 4.3
b ( b] (Eq. 4.3)
Where b = pier width (ft)
Y, = upstream flow depth (ft)
d, = equilibrium scour depth {ft)
F = Froude Number
MATHEWS KESSLER & ASSOCIATES, INC.
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As previously referenced in Section 3.3, an additional 5 feet of debris obstruction was
added to the pier diameter for use in computing local scour. It is interesting to note that
both Laursen’s methods and the CSU equation are dependent upon fiow depth and pier
width, while the CSU equation includes Froude Number as a third variable. As a result of
this difference, Laursen’s methods produce the deepest scour depths during sub-critical
fiow when flow depths are greatest. The addition of Froude Number in the CSU equation
introduces flow velocity as a variable, which for this particular site creates a slightly more
severe scour depth during super-critical flow than for sub-critical fiow.

Even though the propased pier design will consist of circuiar piers, the addition of a debris
load on the pier nose may cause the piers o present a more rectanguiar shape to
oncoming flows. Accordingly, methods were included in the analysis to simulate both
rectangular and circular pier shapes.

Table 4.3 presents the results of the local scour computations for discharges of both 8,750
and 10,400 cfs.

. - ] ‘ - - ' - -’- A - - ‘
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Table 4.3
Summary of Local Scour Computations
Skunk Creek At 51st Avenue

* Effective ** Calculated Base Value (ft)
Assumed Pier Diameter .
Method Pier Shape (ft) €=8,750 cfs Q=10,400 cis
,,l Laursen (1956} Rectanguiar 10 13.76 14.20
Laursen (1962) Rectangular 10 9.40 10.00
CSU (1975) Rectangular 10 18.00 18.70
CSU (1975) Circular : 10 16.40 17.00

* 5 foot concrete cylinder with 5 feet of debris

**  Base value is added to other scour components to
arrive at a total scour depth for the pler design File: TAB43.WK1
{REVISED 03,/03/91)
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4.4 Bedform Troughs

Sand and gravel-bed streams, such as Skunk Creek, are subject to the formation of dune
shaped bedforms. The troughs of these bedforms extend below the natural riverbed and
are additive to other scour processes. For sand-bed channels, the depths of these troughs
can be estimated with the following equation, (ADWR/SLA, 1985}):

AZ, = 0.0135V? (Eq. 4.4)

Where AZ,;
v

depth of trough beltow natural streambed (t)
flow velocity {fps)

The highest mean, super-critical channel velocity through the bridge section occurs at STA
9+57 (XSEC 957). Based on data published by Blodgett (1984), the maximum velocity
through a bridge with piers is 1.5 times the mean velocity. Accordingly, the bedform trough
depth calculation should be based on the maximum velocity, rather than the-mean velocity.

However, since the trough depth cannot exceed 1/2 the depth of flow, the fiow depth is a
controlling factor in this case. Accordingly, the trough depths will be based on 1/2 the flow
depth at XSEC 957. The bedform trough depth calculations are summarized in Table 4.4,

Table 4.4
Summéry of Bedform Trough Depths
Vmax
Q Vava (1.5%V,ava) A2y y/2
(cfs) (fps) {fps) ™ (ft)
8,750 15.28 22.92 7.09 2.57
10,400 16.01 24.01 7.79 2.88
MATHEWS KESSLER & ASSOCIATES, INC.
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45 | ow-Flow Incisament

Manmade channels with large width to depth ratios are very vuinerable 1o the formation of
low-flow channels. When trapezoidal channels, designed to carry large events such as the
100-year flood, are exposed to smaller, more frequent flows (2 to 5 year floods), the wide
channel bottomwidths may cause a shallow sheetflow condition to exist. Rather than
transporting these smailer lows in this manner, the channel will develop a low-flow channel
that provides a more efficient conveyance of these small discharges.

Low-flow channels will meander across the bottom of the larger, parent channel, thus
randomly coming into contact with the channel bank. Accordingly, it is important to
acknowledge low-flow incisement when computing the total scour depth for bank-lining
design. For the purpose of this study, 1-foot of low-flow incisement is included in the total
scour depth for use at the bridge piers and abutments.

4.6 Summary of Scour Analysis

Because of the numerous assumptions that must be made in conducting scour analyses,
it is useful to define an envelope of high and tow scour estimates. Engineering judgment
can then be used to arrive at a design recommendation within this envelope.

The total scour depth is the sum of all the previously discussed scour processes. Tables
4.5, 4.6, and 4.7 summarize the magnitude of all scour components that were used to
define the low envelope, high envelope, and design recommendation, respectively, Table
4.8 is a summary tabie of the total scour depths for both the pier and abutment locations.
The total abutment scour depth includes all the scour components except the local scour
that occurs at the bridge pler. '

Correction factors for bedforms are included in Tables 4.5, 4.6, and 4.7. The Laursen and
CSU equations are based on an equilibrium scour depth, which fluctuates in response to .
the passage of bed-forms (i.e., dunes and antidunes). The technical literature provides
different recommendations on how large this correction factor should be. The 1.3 factor
was chosen for this study on the basis of recommendations in “Highways in the River
Environment,” (1987).
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Table 4.5
Summary of Calculations for Low Scour Envelope at Bridge Pier
Skunk Creek at 51st Avenue

8,760 cls 10,400 cfs

Base Adjustment Adjustment Total Base Adjustment Adjustment Total
Scour Component Value for Bediorms for Skew Depth {ft) Value for Bedforms for Skew Depth {1)

Long-Term 4.00 nia n/a 4.00 4.00 nla nfa 4.00
Degradation

o General Scour 2.88 nla nla 2.88 3.30 nla n/a 3.30
s (contractlon)
Local Scour 9.40 nla nfa 9.40 10.00 nla nla 10.00
Bedform Troughs 2.67 nfa nla 2.57 2.88 n/a nfa 2.88
Low-Flow 1.00 nla ' nié 1.00 1.00 nla nla 1.00
Incisement
Bend Scour 0.00 nla nia 0.00 0.00 nla nia 0.00
sub-totai: 18.86 sub-total: 21.18
x Safety Factor 1.30 x Safety Factor 1.30
Total: 25:81 ' Total: 27.63
Rounded To: 26.00 7 Rounded To: 27.50

File: TAB45.WK 1
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Table 4.6 _ S
Summary of Calculations for High Scour Envelops at Bridge Pler
Skunk Creek at 518t Avenue

8,750 cte 10,400 cis

Base Adjustment Adjustment Total Base Adjustment Adjustment Total
Scour Component Value for Bediorme tor Skew Depth (1) Value for Bedforms for Skew Depth (ft)

Long-Term 4.00 nla nla 4.00 4.00 nla nia 4.00
Degradation

o General Scour 2.88 nfa nia 2.88 3.30 nfa nfa ‘ 3.30
en {contraction)
Local Scour 15.10 x1.3 x 1.1 21.59 16.20 X 1.3 x1.1 23.17
Bedform Troughs 2.57 nla nfa 2.67 2.88 nla nia 2.88
Low-Flow 1.00 nfa ‘nla 1.00 1.00 nfa nfa 1.00
Incleement
Bend Scour 0.00 nla nl/a 0.00 0.00 nla n/a 0.00
sub-totai: 32.04 sub-total: 34.35
x Safety Factor 1.30 X Safety Factor | 1.30
Total: 41.85 | Total: - 44.886
Rounded To: 41.50 Rounded To: | 44.50

File: TAB48.WK1




Table 4.7 .
Summary of Calculations for Recommended Scour Design at Bridge Pier
Skunk Creek at 618t Avenue

8,750 cis 10,400 cfs
Base Adjustment Adjustment Total Base Adjustment Adjusiment Total
Scour Component Value for Bedforms for Skew Depth (ft) Value for Bedforms for Skew Depth (ft)
Long-Term 4.00 nla nia 4.00 4.00 nla nia 4.00
Degradatlon
o General Scour 2.88 nia nla 2.88 3.30 nfa nfa 3.30
o (contractlon)
Local Scour 18.70 nla nfa 13.70 14.70 nla nia 14.70
Bedform Troughs 2.67 nf/a nj/a 2.57 2.88 nia nfa 2.88
Low-Flow 1.00 nf/a ‘nla 1.00 1.00 nla nfa 1.00
Incisement
Bend Scour 0.00 nla nia 0.00 0.00 nia nfa 0.00
sub-total: 2418 sub-total: 25.88
% Salety Factor 1.30 x Safety Factor 1.30
Total: 31.40 Total: 33.64
Rounded To: 31.50 Rounded To: ~ 33.60
File: TAB47.WKA1 '
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Tables 4.5 and 4.7 do not apply a bedform acdjustment factor to the local scour component.
Instead, a bedform depth is listed as a separate component. For the depths of flow
predicted at this site, a 30 percent adjustment to locai scour, for bedforms, is probably
excessive. Accordingly, the separate computation for bedforms in Tables 4.5 and 4.7 was
considered more realistic for arriving at a design recommendation.

The high envelope in Table 4.6 includes an adjustment factor to the local scour component
to account for skewed flow angles approaching the piers. Although the proposed channel
alignment through the 51st Avenue bridge Is straight, the upstream contraction geometry
is not symmetrical (see FPlate 1). This may create a small amount of skew to the velocity
vectors as they approach the bridge. Even though circular piers are being used for the
bridge design, research-indicates that groups of closely spaced circular piers can stil
experience an increase in scour depth when exposed to skewed flow patterns (Raudkivi
1986).
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5. RECOMMENDATIONS

Based on the engineering analysis presented in this study, the following recommendations
are made regarding the channel and bridge design at 51st Avenue and Skunk Creek.

1. The channel should be excavated to its final slope and bottomwidth, as part of the
bridge construction contract, from channel STA 5+35 to STA 15+45.

2. The channel should be constructed to its final, full cross-sectional geometry
{(including specified freeboard)-from channel STA 8+35 to STA 13+00.

3. The channel should include bank protection, as part of the bridge construction
contract, from channel STA 8+60 to STA 12+50. Bank protection for the entire
channel should be considered as a future project.

4. The bridge piers should be designed for a total scour depth of 31.5 feet for a
discharge of 8,750 cfs, and a depth of 33.5 feet for a discharge of 10,400 cfs.

5. The bridge abutments should be designed for a total scour depth of 13.6 feet for
a discharge of 8,750 cfs, and 14.5 feet for a discharge of 10,400 cfs.

6. The structural design of the bridge piers should consider the possibility of
increasing the mean channel velocities by a factor of 1.5 to acknowledge the
potential for maximum velocity vectors that might exist through the bridge. Based
on super-critical flow conditions, maximum velocities of 22.92 fps and 24.01 fps
could occur for discharges of 8,750 cfs and 10,400 cfs, respectively.

7. The City of Phoenix should pursue a periodic maintenance and inspection program
for both the proposed bridge and channel. This program shouid be used to keep
the channel free of vegetation densities that would exceed the assumed Manning's
roughness vaiue of 0.035. The inspection program should also monitor the bed
profile in order to detect any excessive channel degradation near the bridge piers.
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8. Coe & Van Loo is presently conducting a new floodplain delineation for this reach
of Skunk Creek. This work is being done for the Flood Control District of Maricopa
County. This new delineation is based on the existing topography of Skunk Creek,
i.e., it will not reflect the proposed channel and bridge construction that has been
addressed in this report. Accordingly, # is recommended that the sub-critical
HEC-2 model (SK2E.IN) included In this report be provided to the District for
inclusion in the new Skunk Creek floodplain delineation. Modei SK2F.IN should
be provided to the District if they prefer a sub-critical model with debris loading on
the bridge piers at 51st Avenue. Either of these models should be completely
compatible with the CVL model, since all models are on the same vertical elevation
datum and use similar "n” values.

I R R oo . .
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APPENDIX A

HEC-2 Models

Skunk Creek at 51st Avenue

Model SK2E.IN/.OT - Sub-Critical With No Pier Debris
Model SK3D.IN/.OT - Super-Critical With No Pler Debris
Model SK2F.IN/.OT - Sub-Critical With Pier Debris
Model SK3E.IN/.OT - Super-Critical With Pier Debris
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APPENDIX A

HEC-2 Models

Skunk Creek at 51st Avenue
Model SK2E.IN/.QT - Sub-Critical With No Pier Debris
Model SK3D.IN/.OT - Super-Critical With No Pier Debris

Model SK2F.IN/.OT - Sub-Critical With Pier Debris
Model SK3E.IN/.OT - Super-Critical With Pier Debris
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THIS RUN EXECUTED 10-C1-90

HEC2 RELEASE DATED NOV 76 UPDATZD MAY 193¢
ERROR CORR - 01,02,03,04,05,06
MOOIFICATION - 50,5t,52,53,54,55,56
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HYORAULIC & SCOUR ANALYSIS FOR 5lst AVENUE BRIDGE AT SKUNK CREEK
IMPROVED CHANNEL WITH THE NEW BRIDGE IN-PLACE, MOOEL SK2E.IN, NO DEBRIS

SKUNK CREEK AT 51st AVE SUB-CRITICAL, EXISTING 100-YEAR EVENT
ICHECK  ING NINY IDIR STRT HETRIC HYINS 0 WSEL fo
0. 2. 0. 9. .002650 .00 .0 d, 283,200 000
NPROF }PLDT PRFYS XSECV 1SECH N ALLDC igW CANIM [TRACE
.000 000  -1.000 .CCo .coo .006 -1.909 .600 .000 .a00

YARIABLE CODES FOR SUMMARY PRINTCUT

38,000 43,000 1.000 2.00C 8.000 62,000 £3.000 54,003 4.0006  26.000

.000  38.000 17.900 33.000 5.000  39.000  25.000 14,000 27.000  23.00C

'l5 LPRNT  NUMSEC FXaxRERIREQUESTED SECTION NUMBERS*****22%

. -10.000 -10.00C .00 .00g .Q00 003 . 000 oo - .000 .000
l 043 045 ,033 .200 L400 006 .00 . 060 .000 .09
2.000 8750.000 10400.G00 il Q0o .000 ] 00O .000 .0ea
i 000 §.000 $782.000 10135.000 .000 .40 .0oa .J00 .000 .00¢
.oed .0CC .000 9869.000 000 15100.900 .000 000 .06 .000
GR  2%0.000 9782.000 280,000  9848.00C 278.000 9858. 000 277.600  9830.000 278,000  9950.000
!ﬁ 279.000 100C0.090 280.000  10075.000 282.000 10i35.000 .00 .000 .000 .600
1 150.000 7.000  987G.000 1028C.000 159,000 150,000 150,000 .oag .00g .00
3 .400 .000 000 $520.000 .C00 .000 .C00 .000 969 .500
290.900 9870.000 280,000  $919.000 274.000  9920.000 277,000 1022t,0090 278.600  10242.300
280,000 10252.000 290.960  10280.000 .03 .00¢ .000 .004 000 .0ag

310.000 7.000  9745.000 10145.000 160.000 160.000 160,000 .000 .00 .0c0
. 000 .000 000 9930.009 000 10188.00¢0 .2od .000 .000 .0oo
290.000  9745.000 280.000  $769.000 278,000  $780.000 278,000  1010%.000 280.000  10111.000

q 290.000 10129,90C 292,000 1Cté5.000 .0ao .0C0 ac0 ,000 .000 .009
ii

535,000 4,000 9885.000 10115.000 225.000 225.000 223.0G0 .0go 0o 300
300.000  9835.000 280,900 9945.00Q 280.000  10055.000 300,908 10iis.cao .000 .00
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HEC2 RELEASE CATED NOV 76 UPDATED mAY 1984
ERROR CORR - 04,02,03,04,0%,0¢
MODIFICATION - 50,51,52,53,5¢4,55,5¢
IBM-PC-XT VERSION AUGUST 1985
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it HYDRAULIC & SCOUR ANALYSIS FOR Sist AVENUE BRIDGE AT SKUNK CREEX
12 IMPROVED CHANNEL WITH THE NEW 3RIDGE IN-PLACE, NHODEL SK2E.IN, NO DE3RIS
13 SKUNK CREEX AT S1st AVE SUB-CRITICAL, FUTURE 100-YEAR EVENT
J1 ICHECK ING NINY I0IR STRT NETRIC HYINS g HSEL
0. 3. 0. 0. .002450 .00 .0 0. 286,000
g 72 NPROF IPLOY PRFYS XSECY XSECH FN ALLDC Iay CHNIM
15,000 000 -1.000 .00 .000 .00a -1.000 .0go .00
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THIS RUN EXECUTED 1G-01-90
AR EKARAXARAAREE S ERZ AR AR KR KX RKRRXXRRRXXXARRARALLRAR
HEC2? RELEASE OATED NOY 76 UPDATED MAY 1984
ERROR CORR - (1,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,588
[BM-PC-XT VERSION AUSUST 1985

RALXREAX AL LA KRR AR XX ARRARR AN ARLRA X EAERRAARTRE

NOTE- ASTERISK {*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SKUNX CREEK AT S51st AVE

SUMHARY PRINTOUT

SECNO q CWSEL CRIMS DEPTH ELMIN SSTA ENDST TOPWID hi%

.000  8750.00  284.42 282.31 6,82 277.60  9349.00 10100.00 231.00 6.72
.000 10400.00  285.05  282.73 7.45 277,60 936%.00 10109.00  231.00 7.49

1506.000 8750.00  285.18  280.33 8,18 277,00 9920.00 10255.51 366,51 3.60 ‘
150.000 1G400.00  285.90  280.64 8.90 277,00 9920.C0 10268.31 368,58 3.69

310.000 10400.00  285.52  283.1C 7.52 278.00 9950.00 10120.95  170.95. 8.43

x 535.000 3750.00  285.50  285.50 5.50  280.00 9928.51 10071.49 162.97 12,58
¥ 535.000 10400,00  286.13  286.13 6.13 280.00  9926.6L 10073.39 146,77 13.22
: * 595.000 8750.00  286.30  286.3C 5.50  280.80 9928.49 10071.5% 143.01 12,57
* 595.000 10400.00 286,94 286,94 6.14 280.80 9926.59 10073.4: 146,81 13,20

. $35.000 3750.00  287.10 287.10 5.50  281.60 $923.30 10071.3¢ 143.00 12.%7
* $55.000 10400,00  287.73  287.73 5.13 281.60  9526.60 10073.40 146,80 13.2C

x 715.000 8750.00 287.30 287.90 5.30 282,40 9928.50 19071.50 143,01 12.87
* 715.000 10400.00 288,53 288,33 6,13 282.4C  $926.60 10073.40 146.80 13,20

* 775.000  8750.00 288.71 288.71 5.50 283.21  9928.50 1607:i.50 143.00 12.57
* 775.000 10400.00 289.3¢ 289.34 6.13 283.21  9926.60 10073.40 146.80 13.20

* 835.000 8750.00 289.51 286,51 5.50 284.00  9928.30 10071.50 143.00 12.57
* 835,000 10400.00 290. 14 290,14 .13 284.01  9526.60 10073.40 146,80 13.20

900.000  8750.90 290. 8¢ 290,11 6.2¢ 284,60 9927.53
900.000 10400.00 291.48 280.795 5.88 284,60 9925.75

P

146,20 10.9%
149,88 11.64

—
L}

—
[}
o o
-
O~
[

925.000 8750.00 290,912 290.43 6.04 284.88  9932.91 10073.13 140.22
$25.000 10400.00 291,538 291,07 6.67 284.88  993i.66 10075.0¢ 143,35

-
(353

eoOn
r— -

- 310.000 8750.00  284.87 282.54 6.87 278.00 9930.00 10119.78 169.78 7.7%




16-01-90 19:36:53 : PAGE &

SECNG 8 cuseL CRINS DEPTH ELRIN 3574 ENDST  TOPWID !

957,000 §750.00 290,58 290,98 5.7§ 285,23 9833.30 15069.38 130.48 12,90
937.600 10400.00 291,64 291,64 6.41 285,23 9932.13 10071.4% 133,84 13.59

970,000  8750.00 291,13 291.13 5.76  285.37  9933.49 10056.51 128.03 13.04
970.00C 10400.00 291.80 291,80 6,63 285,37 9932.13 1G067.37 130.74 137

1000.900 8750.00 292.30 251,46 6.50 285,70 9%31.82 10068.:8 131.36 11,26
1000.006 10400.00 293.04 292,13 7.3 285,70 9931.00 1006%.00 133.G0 11,86

1030.000 &750.00 292.49 291,75 b.46 286,03  9932.08 10067.92 130.83 11,49
1030.009 1G400.00  293.22 292.46 7.19 236,03 993t.00 10069.0C 135,00 12.11

1043.000 8750.00  292.76 291,90
1043.000 10400.00  293.83 292.57

o

.59 286.17  9929.19 10Q68.18 133.99 11,11
.38 285,17 9927.29 10069.00 136,71 11,83

~d

1075.000 8750.00  293.4%6 292.09 6.93 286,53 9924.2% 10068.34 144.61 9.93
1675.000 10400.00 294,31 292,74 7.78 286,33 9921.,70 :0069.00 147.30 10.35

1100.000 8750.00 283.62  292.30 6.82 286,80  9924.55 10075.45 150.90 9.84
1100.000 10400.90  294.50 292.93 7.70 286.80  9921.88 10073.12 156,23 10.14

co

£200.000 8750.40 294,51 292.78 .61 287.90 9%00.18 10074.82 174,63 .58
1200.000 10400.00 295.38 293,34 7.48 287,90 9897.57 10077.&3 179.46 8.84

1300.000 4750.00  295.40 292.66 6.75  288.65 9874.74 10100.2¢  225.53 6.3t
1300.000 10400.90 296,28 293,13 7.63 288.65 9872.08 10102.32 230.84 6.55

1400.000 8750.90 295.69 292.90 6.49 289.20 9875.52 1012{.48 268.96 . 5.87
1400.000 10400.00 296,56 293.3¢ 7.3 289.20  9872.93 10127.07 234,13 6.09

1500.000 8750.00  295.84 281,46 6.09 28975  9876.74 10123.26  246.52 6.30
1560.000 10400.99  296.70  293.90 6.95 289,75 9874.1§ 10125.88 251,70 6.48

1545.000 8750.00  295.92  293.70 5.92  290.00 9877.22 10122.78 245.56 6.48
145,000 10400.00  296.77  294.14 6,77 290.00 9374.46 10125.34 250.69 6.66
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SKUNK CREEK AT 51st AVE

SUMMARY PRINTOUT

SECNO K*XNCH K*CHSL LOK*S XLCH AREA el STENCL STENCR
.00G 35.00 .00 26,43 .00 1302.42  8756.00  9869.00 10100.0Q0
.300 35,00 Q0 26.46 .00 1447.19 10400.00  986%.00 10180.00

150.000 35.00 -4.00 4,57 15¢.00 2573.26  8750.00  9920.00 10280.00
150.000 35.60 -4,00 4.80 156,00 2821.9C 10400.00 9920.00 :0280.00

310,000 35.00 6,25 28.94 160,09 1123.06 8750.00 = 9950.00 10142.00
310.000 35.00 6.2% 30,38 160,00 1233.0¢ 10400.30 9950.00 10188.00

P N L —

B §35.000 35.00 8.8¢  108.49 225,00  £95.i2 &750.30 Wil .00
W 535,000 35.00 8.89  105.15 225,00  786.34 L0400.GO .0 .00
aw* 595,000 35.00 13.33  108.03 60.00  696.:0 8750,00 i .00
__;'* 595,900 35.00 13.33  104.75 50.60  787.84 19400.00 .00 .00

* 655,000 35.00 13.33 108,15 60,00  695.83  8750.00 .00 .00
l* 655,000 35.00 13.33  104.83 60.00  787.64 10400.90 .00 .C0
o 715.000 35.00 13.33 108,13 60,00  695.88  87%0.00 .00 .08
'* 715.000 35.60 13,33 104.83 60.00  787.64 10400.00 .ag .00

i
»

775,000 35.00 13.5¢  108.15 60.00  699.8% 4750.00 98%93.00 10115.04
775.000 35.00 13,50 104.83 60.00  787.64 1D0400.00 98%3.00 10115.01

»

835,000 35,00 13,33 108,15 60,00 495.35 8750,00 9908.00 10104.00
835,000 35.00 13.33 104.83 60.00  787.64 13400.00 9508.00 10104.00

"

TG tw
-

900.990 35.00 9.08 70.30 65.00 799,41 2750.00  9924.00 10087.00
400.000 35.00 §.08 70.95 65.060  893.51 10400.00 9924.00 10087.00

925.00¢ 35.00 11.20 80.36 25.00 756,11 §750.00C .00 10081.00

925,000 35.00 11.20 80.89 25,00 844.92 10400.00 G0 10081.00

957.000 35.00 £0.9¢ 117.81 32.00  678.32 §750.00 .00 10072.00

* 957,000 35.00 10.94 115.99 32.00  765.34 1G400.CO .06 10472.00

' 970.600 35.00 10.77 119.35 13.00  £70.82 &730.00 .00 .08
T 970.000 35.00 10.77 116,62 13.00 788,41 12400.08 .00 .00
100G.Q00 35.00 11.60 75.27 30.60 778,78 3750.00 .60 .00
1000.000 35.00 11.00 75.H 39.00 876.59 10400.00 .40 .00
1030.000 35.00 11.00 81.54 30.00 761.56  8750,00 A0 .00

1036, 000 35.00 11.00 80.17 30.00 858.85 10400,00 .06 .00

1043.009 35.00 10.77 75.12 13.00 787.36  8730.00 3913.00 1004%.00
1043.0600 35.00 16.77 72,49 13.00 894.23 10400.00 9918.00 1006%.00

: . . ' . "
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SECNO  K'XNCH  K*CHSL 10%*$ fLeH AREA GCH STENCL STENCR
107%.000 35.00 11,23 50.38 32.00 881.27  &750.00 .40 .00
1075.008 35,00 11,25 {7.47 32,00  1004.79 10400.00 .00 .00
1160. 000 35.00 10.80 51.46 25.00  889.1¢  8750.00 .00 .0G
1100.400 35.00 10.89 47.39 25.00 1025.66 10400.00 .aa a0
1200.6400 35.80 11.6¢C 3918 100.90  1222.6C  §750.00 .00 .00
1200.000 35.00 11.00 358,01 100.00 1i77.08 10400.00 .ao .00
1360.000 35.900 7.50 15.87 100.00 1386.51 87sC.00 .00 .00
1309.09Q 35.00 7.8 18,42 100.00 1%88.39 10400.00 JAa .00
1400.0¢0 35.00 5.50 17.80 100,06 1490.18  8750.06 .00 .00
1400, 000 35.00 5.50 16,48 100.60 1707.04 19406.00 .00 .00

- 1500. 600 35.Q0 5.50 22,18 io0.00  1389.19  8780.00 .ac .00
1540.000 35.00 §.80 19.9¢ 100.00 18G4, 34 10400.00 .00 By

o
/

1545.000 35.00 5.56 26,28 £5.00 1349,
1545,000 35.00 5.%% 21,89 45.00 1567.

8750.00 .oc .00
15340C. 00 Rt .00

- O
el

wd

:
' "
=N
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SUHHARY

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

; l CAUTION
= CAUTION
g CAUTION
' CAUTION
CAUTION

I CAUTION

CAUTION
CAUTION

CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

19:36:53

OF ERRORS AND SPECIAL NOTES

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECKO=
SECNQ=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=
SECND=

SECNG=
SECNG=

SECNG=
SECNO=
SECNQ=
SECNO=

535.000
535.000

535.000
535.000

595.000
595,000
995,000
595.000

655,000
655.000
655.000
655.000

715.000
715,600
715,000
715.000

775.000
775,000
175,000
775.000

835.000
333,000
835.000
835.000

$57.000
957.000

970.000
979.00¢
§70.000
979.000

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
FROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

~> R PR3 s e [ S R L Y RS [ R L SIS B

[T S R

CRITICAL DEPTH ASSUMED
MININUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
NINTMUM SPECIFIC ENERGY
CRITICAL OEPTH ASSUMED
HINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSURED
MININUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUN SPECIFIC ENERGY
CRITECAL DEPTH ASSUMED
MININUA SPECIFIC ENERGY

CRITICAL DEPTH ASSUNED
KINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MININUR SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED

HINIMUN SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED -
HINIMUN SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
HINIMUM SPECIFIC ENERSY

CRITICAL OEPTH ASSUNED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUNED
NINIMUM SPECIFIC ENERGY
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HECZ RELEASE QATED NOV 76 UPDATED M&Y 1984
ERROR CORR - 01,02,03,04,06,06
MODIFICATION - 5G,51,52,53,5¢,35,56
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* WATER SURFACE PROFILES !
¥ VERSION OF NOVEMBER 1976 *
* O UPDATED MAY 1984 *
* O IBH-PC-XT VERSION AUGUST 1388 '
* RUN DATE 10-01-90 TIME 19:37:33 *

12222222 R RS S R R R R R R R RS R EE R R R R RS S ISR RERR Y]

X XOXXXXKE XN

X o X X

X X X

OO XXxX X OO
X X X X

X X X X X

X XXNNKX XHEXK

XXXXX

100X
X
X
KAXLXXK

xxx“.uxuxxxu::x:ux::u:xxxunn'u
FOOULS. ARMY (D80S OF INGINTIRS
* THE HYGROLOGIC ENGINEERING CENTER
* 409 SECOND STREST, SUITE D
* DAVIS, CALIFORNIA 95614
*{916) 640-2105 (FT3) $48-2105
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l 18'01"90 1937'5[L PAGT 1
| THIS RUN EXECUTED 10-01-90
' A2 R LX LR RN AL XX XXX XAXLAXIR XKLL ALK
B HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
- NODIFICATION - 50,51,52,53,56,55,56
l IBM-PC-XT VERSION AUGUST 1985
R XA XX XX ERE RN ARRAARZR AR AL AR AR XX ARERKRARZ
| l T HYDRAULIC & SCOUR ANALYSIS FOR Slst AVENUE BRIDGE AT SKUNK CREEX
T2 IMPROVED CHANNEL WITH THE NEW BRIDSE IN-PLACE, MODEL SK30.IN, MO DEBRIS
I T3 SKUNK CREEK AT Sist AVE SUPER-CRITICAL, EXISTING 100-YEAR EVENT
: JUOICHECK  ING NINV IDIR STRT METRIC  HVINS a WSEL Fo
l . 2, 0. 1. -1.009900 .00 .G 0. 295.000 .000
- ] J2  NPRGF IPLOT PRFYVS XSECY XSEEH  FN ALLOC 13w CENIN 1TRACE
.000 000 -1.000 ,000 .000 000 -1.000 .000 .060 .000
l I3 VARIABLE CODES FOR SUMMARY PRINTOUY
38,000  43.000 1.000 2.000 8,000 42,600  S3.900  54.000 4.000 26,000
000 38.000  17.000  33.000 5,000 39.000  25.000  14.000  27.000  23.000
| ' I5 LPRNT  NUMSEC XAERARAAREQUESTED SECTION NUNBERS*****7#*
' -10,000  -10.000 .06 000 .000 .00 .oe 000,000 .000
l NC 025 025 025 100 300 300 500 000 060 .00
o 2,000 8750.000 10400.000 009 .000 .00g 000 .000 .000 060
XL 1545.000 4.000 $835.000 10145.000 £5.000 45,000 ¢5.000 .000 000 .060
B GR 310.000 9835,000 290,000  9895.000 290,000 10135.000 310,000 10145.000 .000 .000
. X1  1500.000 .009 .000 .000 100.060 150,000 100,000 .000 -3 L300
™y 400,000 6.000 9835.000  :0155.000 100.000 166, 900 £00.090 006 .00 .000
6k 309.200 9835.000  289.200  9895.000 289.200  15105.900 309.200  16155.060 006 000
' X1 1300.000 L,000  9835.800  10140.00C £00.000 100,200 100.206 .000 280 .00
BR 308,650  9835.000  288.650  9895.000 288,650 10080, 00C 308.650  10140.000 .60 000
' X1 1200.000 £.000 9850.000  10115.000 100,000 £09.000 100.430 .00 -.200 000
<O GR 308,100 9850.000  288.100  9920.000 288,100 10055.90C 308,100 10115.000 008 .00
' X1 1100.000 4,000 9885.000 10115.000 25.000 25,000 75009 080 -, 750 .000
®GR 307.550  9885.000  287.550  9945.000 287.550  10055.000 367.550  10115.000 590 | .0e9
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10-01-90
Xt 1075.000
X3 009
6R 307.400
X1 1043.00
X3 .000
6k 306.370
68 286.370
XU 1030.000
R 307.200
6k - 307.200
XL 1000.000
XL 970.000
Xt 957.000
X3 000
6R 306.840
6R 306.840
XL 925.000
X3 .00
6k 306.750
Xt 900.000
X3 .000
6R 304,800
Xt 835.000
X3 000
XL 775.000
X3 000
Xt 715.000
XU 655.000
XU 595.000
XL 535.000
Xt 310.000
X3 .000
R 290.000
6k 290.000

19:37:34

5.000
.000
9885.G00

.000
.009

98$7.000
10002. 500

10.400
$931.000
10002, 500
.000

.000
9.000
.800
$931.000
10002, 500
5.000
.00
9931.000
4,000
.00
9889,000

000
.0ao

.0eo
.6ao

.00
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.000
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.009
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.Goo
750

002
.000
800

.00
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000
000
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({HI
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.ooa
286,
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25,
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85,
Q00
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0.
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.00
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&0,

160.
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.Q0¢

000

a0
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009
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009
080

oo
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0ag
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oo

800

200
.00

00

130

.00¢

.300

000

32,

0dc

iy

1003,

ace

.00

.00
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9945,
100538,

30.

13.

32.
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500
008
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oo
oee

008
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oo

5.000
.00
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. 200

.oee
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.0G0
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R ItH

.000

oo
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000

o0
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000
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10-01-90  19:37:34 ' saer 4

THIS RUN EXECUTED 13-01-%0
EERARLRRRARKRALAERARRRARAARERERRLARNARRRRLRRRARRNRLE
HEC2 RELEASE DATED NOY 76 UPDATED MAY 1934
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,35,5%
IBW-PC~XT VERSION AUSUST 1985

P E RS PR R R P R R R O E R R R R R R R PR PR R

Tt HYDRAULIC & SCOUR ANWALYSIS FOR S1st AVENUE 8RIDGE AT SKUNK CREEK
12 IMPROVED CHANNEL WITH THE NEW 3RIDGE IN-PLACE, MODEL SX3D.IN, NO DEBRIS
T3 SKUNK CREEK AT 51st AYE SUPER-CRITICAL, FUTURE 100-YEAR EVENT
Ji ICHECK ING NINV IDIR STRT METRIC HVINS q WSEL Fo

0. 3, 0. {. ~1.€00000 .00 0 0. 296.000 .009
J2  NPROF IPLOY PRFVS XSECY XSECH FN ALLDC  I3W CHNIH ITRACE

l 15.000 000 -1.000 000 .00 000 -1.000 000 500 006




l 16-01-90 19:37: 34 PA3E s

THIS RUN EXECUTED 1D-Gi-90

3|I ARZREEXARRARERAZAAXRAXKERXARIZAZZ AL I 422X 22

HKEC? RELEASE DATED NOV 76 UPDATED MaY 1984
ERROR CORR - 0%,02,03,04,05,06

. MODIFICATION - 5Q,51,52,53,54,55,5%

l IBH-PC~XT VERSION AUGUST 1985

AERA LA A R XA XA R AR A A AR S A IR N AR A XX R AKX RXARL AL L

,. l NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUNBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I SKUNK CREEK AT 51st AVE

l SUMMARY PRINTOUT

- SECHD g CHSEL CRINS DEPTH ELAIN §3TA ENDST TOPWID YCH

1545.000 &750.00 293,70 253.70 3,70 290.00  $883.90 1011s8.10 232,20 1¢.70
1545.000 10406.00 294,14 294,14 4.14 290,00 9882.57 10117.43  234.86 1.2

<

1500.000 §750.00 293.45 293.43 70 289,75  9883.90 1i0L1s,10 232.20 10.70

116
1300.000 19400.00  293.89  291.39 4,14 288,75 5882.37 10117.43  234.85 11.29

1400.000  8750.00 292,90 292.90 3.70 289.20  9833.90 10116.10 232,20 10.70
140CG.000 1040G.00 293.3¢ 203,34 4,14 289.20  9882.57 10t17.43 234.85 1L.29

-

1300.000 4750.00 292.66 292,46
1300.000 10400.00 293.13 293,13 £.48 288.65  5331.5% 100S3.45 0 z1l.%0 11,69

01 288,65 9882.98 10092.02 209.04 11.08

1200.000  8750.00 292.77 292.77 1y 287,90 $905.40 13069.80 16¢.20 12.02
1200.000 1040C.00 293.34 293,34 5,44 287,90 9903.6% 1007131 167.62 12,64

£100.000 10400.90 292.94 252,94 6.16 285,80 9926.58 10073.42 146,85 13.19

1075.000 87%0.00  2%2.0¢ 9209 .5l 286,33 9928.30 10085.00 137.50 12,86
1075.000 10400.00  292.7i 292.73 6.18  286.53  9926.45 10087.37 140,92 13,41

e

1043.000 §750.0C0 291.90 291.%0 5.73 284,17 §931.28 10066 .45 130,21 12.98
1043.000 10400.00 292.57 292,57 5.40 285,17 9929.85 iC067.7% 133.15 13,85
1030.000 8750.00 291.73 291,79 5.70 286,03 9933.59 10066.42 127.82 13.18
1030.000 10400.00 292.46 292.47 b.43 286.03  9932.13 10067.87 130.74 3.7t

.23 285,70 9934.42 10065,38 125,16 14.31
.96 285.70  9933.09 10C&6.9%! 128,82 14.94

1000.000 8750.00  290.99  2%1.47
1000.000 10400.00 291.66  292.13

LN N

wn

A4 285037 983671 1006%.29 125.57 16,76
.78 285.37  9933.45 10066.55 128.11 15.44

970,000  &7%0.00 290,51 29i.12
970.000 1040G.00  291.15  291.80

o

..'Ix
"
f-‘i‘l*
Ty
l
;; x
lx
s
l:
%
I‘ 1100.900  8750.00 292,31 292.31 5,51 286,80 9928.43 1307L.52 143,04 12,56
- %
':
T
.lg
|It
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I 10-G1-94 19:37:34

l SXUNK CREEX AT Slst AVE

SUMHMARY PRINTOUT

1875, 000 25.00 -10, 83 56.62 25.00 580.63  8750.0C 9885.0¢ 1006%.00
1075.9000 25.00 -10.88 53.564 25.00 775.82 10400.00 9885.0C 10069.G0
1043.000 25.00 -11,23 61.05 32,00 673.88 8750.00 9918.00 10069.00
1043, 000 25.00  -11.2% 59.75 32,00 761.76 10400.00 9913.00 10069.00

SECNO  KRYNOH  KACHSL LK ¥LCH AREA aCH STENCL  STENCR
o 1545,000 25.00 .00 80,83 .00 817.98  8750,00 .00 .00
* {545,000 25.00 .00 58.66 .08 921.66 15400.00 .00 .00
t 1500.000 25.00 -5.56 60,82 45.00  818.04 8730.00 .00 .00
.= %1500, 000 25,00 -5.54 58,73 45,90 921,33 10400.00 .00 .00
'yf £ 1400.000 . 25.00 -5.50 60.81  100.00  §18.0¢ 8750.00 .00 .00
- *  1400.000 25.060 -5.50 58.74 100.00  921.2% 10408.00 .00 .00
~J8* 1300.000 25.00 5,53 35,59 100.00  78%.52  37%0.00 .00 Nib]
@ * 1300.000 25,00 -5.50 57.57  150.00  88%.89 10400.00 .00 .00
£ 1200,000 25.00 ~7.50 55,80 100,00  728.15  8750.00 .00 .00
X 1200.000 25.00 -7.50 55,00 100,00  372.57 10400.09 .00 .00
* 1100.090 25,00  -11.0C 56,95 100,00 4%6.79  8750.09 .00 .40
% 1100.000 25,00 -11,00 $3.27 100.00  788.67 10406.00 .00 .00
3
.
. -

g 1030.000 25.00 -10.77 52.81 13.0¢ 663.9§ §750.00 00 .00
*1030.000 25.00  ~10.77 59.47 13,00 738.36 10400.90 Y .00

1000, 400 25.00 -11.00 80,63 30.00 611,43  8750.00 .00 .00

1000.000 25.00 -11.00 76,88 30.00 £96.36 10400.00 .00 .40

970,000 25.00 -11.00 88,43 30.00 593.00 8750.00 .a0 .00

$70.000 25.00 -11.09 85.0% 36.00  673.37 19400.90 .00 .40

. 957.000 25.00 -10.77 97.30 13,00 578.25  §750.00 00 10072.99
957,000 25.00 ~10.77 94,37 £3,00 656,90 10400.3C .00 10072.00

915.000 25.00 -18.94 112.97 32.00 544,53 8750,00 00 10081.00

925,000 25.00 -10.94 109,97 32,00 613.95 1C400.00 .00 10031.00

900,906 25.00 -11.20 i19.81 25.00 539.31  8§750.00 9924.00 10087.00
500,000 25.00 -11.20 117,63 25.00 $06.71 1040G.00 $924.00 10087.00

835.000 25.00 -9.08 93,47 65.00 584.42  8750.0C 9908.00 10104.00
835,000 25.00 -9.08 95.94 65.00 648.41 10400.00 9908.0C 10104.00

775.000 25.00 -13.33 16%.00 60.00 556,04  8750.00 9893.00. 101i5.01
775,000 25.00 -13.33 108.79 60.00 622,40 10400.00 9893.00 10115.01

]
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SECNO

715.000
715.000

655,000
$55.000

595.000
595.000

$35.000
535,000

310.000
- 310.000

150.000
150.000

.000
.000

19:37:34

K *NCH

25.00
25.00

25.00
25.00

25.00
25.00

25.00
25.00

25.00
25.00

25.00
25.00

25.00
25.00

K*CHSL

-1
-13.

-13.
-13.

-13.
-13.

-13.
3

-t3

-8,
-8,

-6,
.25

-6

.50

50

33
33

33
33

33

89

89

28

00

4.90

10%*

118,57
117.

123,
122.

127,
125,

129,
128.

147,
153.

§

g

-

23

9
39

37
86

"
22

18
33

- OXLCH

60,00
60.00

60.00
60.00

60.00
60.00

60.00
$0.00

225,00
225.40

140.00
160.00

150.00
150,00

AREA

341,
607,

533.
599.

528.
593,

525.
350.

349.
603.

656,

703.77

313
513,

39
25

8CH

a73c.¢

10400,

8759,
10408.

8750.
10400,

§750.
10400,

3750,
10400,

8730.:

16400,

8750,
10608,

08

1j]
40

a0
U

09
09

STENCL

3950.
9950,

.00
Q0

.00
.qe

3926.00

9920.

9869,
9365.

0o
]

FTENCR

.o
.00

.00
.0C

.00
.06

10188.90
10188.0¢C

10280.4¢
10280.40

10100.60
10100.00

0
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTICN
CAUTION

I CAUTION
CAUTION
‘ CAUTION
CAUTION
CAUTTON
I CAUTION

CAUTION
- CAUTION
CAUTION
CAUTION
CAUTION
CAUTIGN

CAUTION
CAUTION
CAUTION
CAUTION

. Jg CAUTTON
- cautton

CAUTION
“I cauTIoN
=™ CAUTION
CAUTION
CAUTION
CAUTION

CAUTEON
CAUTION
CAUTION
CAUTION
CAUTION
CAUTION

CAUTION

CAUTION
S CAUTTON
Icmnon

AT CAUTTON

CAUTION

"caurmu

CAUTION

'ic;\unou

CAUTLION

19:37:34

SECNO=
SECNQ=

SECND=
SECNO=
SECNO=
SECND=
SECNQ=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNG=

SECNO=
SECNQ=
SECND=
SECNO=
SECNO=
SECNG=

SECNQ=
SECND=
SECNO=
SECNQ=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECND=

SECNO=

SECNQ=
SECNQ=
SECNO=
SECNO=
SECNO=
SECNO=

SECNO=

SECND=
SECNO=

1545,000
1545, 000

1500.000
1500. 009
1500.000
1500.000
1500.000C
1500. 204

1400.000
£4390.000
£400.000
1400.¢00
1490.C00
1400.000

130C. 000
£300.000
1300.000
1300.000
1300.000
1300.000

1200.000
1200.000
1200.900
1200.009
1200.000
1200.00¢C

1100,900
1100.000
£109.00C
1100.200
1100.009
1100, 00C

1075.000

1043.000
1043.000
1043.000
10£3.000
1043.000
1043.000

1030.000

-

G0
.000

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
FROFILE=
PROFILE=

PROF

1]

PROFIL
It

£
£
PROFILE
PROFELE
PROFILE
PROFILE

i o

PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=

PROFILE=
PROFILE=

e
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CRITICAL DEPTH ASSUHED
CRITICAL OEPTH ASSUMED

CRETICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SFECIFLC ENERGY

20 TRIALS ATTEMPTED TO BALANCE HSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTENMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUNED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

RITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINTMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TQ BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MININUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENZRGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTENPTED 7O BALANCE WSEL

MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MINTMUM SPECIFIC ENERGY

20 TRIALS ATTEHPTED TG BALANCE WSEL

NINTAUK SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,%2,53,5¢,35,56
18M-PC-XT VERSION AUGLST 1985
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* WATER SURFACE PROFILES *
' VERIION OF MOVEMBER 1976 _ *
* UPDATED MAY 1984 '
Y IBM-PC-XT VERSION AUGUST 1945 '
* RUN DATE 10-01-90 TIME 16:33:23 '

EEX XA E XX AR A LA X R A AR AR X R AR AR 2L AXANRRR SRR IX2LR RS

X X XXXRXXX
X X
X X

. XIXGEXY ey
XX X

3 £ X
X X XRXEXKX

i
A
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KEXXX

XAXXX

X

X

X000

XXXAX

LXK
£
A
REXXRXX

:xxx!:::x:xxxlxrx::zzxx!x:xxx:xxxt::n
fOULS. ARMY CORPS OF ENGINEZRS
*OTHE HYDROLIGIC SNGINEZRING CENTER
* 50% SECOND STRZZT, SUITE 0
*DAVIS, CALIFORNIA 95615
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- 10-01-90 19:38:23 FAGE X
THIS RUN IXECUTED 19-01-%0
AXXRERR AR RE R AL XA X AR AXRARR AR X2 22T 22K
HECZ RELEASE DATED NOV 76 UPDATZD MAY 1984
ERROR CORR - 01,072,03,04,08,06
MODIFICATION - 50,51,52,53,54,35,586
IBM-PC-XT VERSION AUGUST 1983
I R R N N E R R P R R N N NS S S SRR R E S S 51
1 AYORAULIC & SCOUR ANALYSIS FOR 51st AVENUE BRIDGE AT SKUNK CREEX
12 IHPROVED CWANNEL WITH THE NEW BRIDGE IN-PLACE, MODEL SKZF.IN
T3 SKUNK CREEK AT 5ist AVE SUB-CRITICAL, EXISTING 100-YEAR EVENT
31 ICHECK NG NINYV 1DIR SIRT METRIC  HVINS - Q WSEL 3y
G. 2. 0. 0. .002650 .30 0 g, 285.000 .000
32 NPROF IPLOT PRFVS XSECY XSECH FN ALLDC IBW CHNIN ITRACE
.000 .000 -1.000 .000 .000 .0C0 -1.040 .000 .00e .00d
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
38,000  43.000 1.000 2.000 8.000 42.000 93,000  54.000 4,930 24.000
.00 38,000 17.000  33.000 5.000  %9.000 25.040 14,000 27,000  28.0C0
J5 LPRNT  NUMSEC REAXXXXIREQUESTED SECTION NUMBERSH**xrrxx .
-10,000 ~10.000 ,00¢ .000 090 .o .0ae 200000 .G00
NC 045 .045 033 . 200 .4G0 .G00 . 000 .£20 . 000 .000
67 2.000 4750.000 104C0.000 .008 .000 .000 .neo .000 .600 .000
X1 000 8.00C 9782.000 19135.000C .0069 .0a0 .oec .foo .00 .080
X3 .00 .0o0 .000  $869.000 .000  1C190.000 .500 .coa .Gog .00c
GR  290.000 $782.000  280.000 9848.000 278.000 5858, 000 277.600 9885000 278,000 $950.000
GR  279.000 10000.000  280.000  10075.940 282.000  1Qi3s.000 .0u0 008 .00 000
150.000 7.000  9870.000  10280.009 150,000 150.00C 153.000 .G00 .000
.00 .ooo .000  9920.00¢ .00 .00 000 L0 .000
290.000  9870.000 280.000 9$19.000 278,000 3920.4905 277.000 278,000  10242.000
280.000 10252.000 290.000  19280.500 NS 200 e .oee .god
AN 310,000 7.000 - 9745.000  10145,000 160. 000 160,000 180.000 .Coo .Goo .000
%3 .000 .000 .900 9950.000 .060 10188.00c .000 .00c .0co 002
GR  290.000 $745.900 280,000 9769,000 278.000 $780.000 278,000  10165,900 280,000  10111.000
GR  290.000 10129.000 292,000 10145.000 .00 .000 .0ag .300 .000 .000
1 535,000 4,000 9883,000 1G115.000 225.000 225,000 225,090 R 620, .000

GR 300.000 9885.000 280.000 2945.000 280.000  10055.000 300.000  10115.600 000 .qoo
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' 10-01-50 19:38:23 PARE )

l X1 1300.000 4,000 9833.00C  15:40.000 100.009 190.000 150.Gog .0ca .3e¢ Ry

Gk 308.650 9835.000 288,650 5895,000 288.650  10080.000 308.650  10140,000 .000 .000
; l X1 1400.000 4,000 9835.000 :0165.000 100.c00 100.090 100. 4900 .00 . 008 iley
. GR  309.200 $835.000 289.200  9495.000 289.200 10165.000 309.200  10165.000 .90¢ .00d
l X1 13500.009 4,000 9835.000 :01%5.000 100.080 100,908 130.000 .300 .00c . 006
: GR  309.750 5835.080 289.730 9495.000 289,750 1G105.00C 305.750  10165,000 ©o, 00 .006
' X1 1545.000 .0og .0oo .000 45,040 £5.000 45.000 .0aa L2350 .00¢
O .000 .oog .00o GO0 .000 .000 .00 .000 .o0e .000
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19-91-40 19:38:23

[ RS P R R S S N F P R R R PSP RO RN P S R R R R R RSN SRS 0,

HECZ RELEASE OATED MOV 76 UPDATED MAY 1384
ERRCR CORR - 01,02,03,04,05,34
MODIFICATION - 50,51,52,53,54,58,586
IBM-PC-XT VERSION AUGUST 1943

BN AR R RK KRR AR AR LKA KA ARA TR AR LA CRARARARARE

TL HYDRAULIC & SCOUR ANALYSIS FOR S51st AVENUE SRIDGE AT SKUNK CRES

T2 INPROVED CHANNEL WITH THE NEW BRIDGE IN-PLACE, MODEL SK2F.IN
-..lrs © SKUNK CREEK AT 51st AVE SUB-CRITICAL, FUTURE 100-YEAR EVENT
U IcHEKk TN NIV DDIR STRT METRIC  RVINS O
I 0. 3. 0. 0. 002650 .80 0
2 WPROF  IPLOT  PRFVS  XSECY  XSECH X A I8
l 15,000 000 -1.006  .000  .000  .000  -5.000

b

. i iy s o Lo

M

THIS RUN EXECUTED 10-0:-9

WSEL F9
286.000 .80
CHNIN [TRACE
090 020 il

-
[®]

X4
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10-01-9¢C 19:38:23 PAGE

L

THIS RUN EXECUTED 10-01-%0
EREAA LR AR AR AA KR RRAAAAAREA KK ARAARARRATIRTZLRRRL
HEC2 RELEASE DATED NOV 76 UFDATED nay 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,3¢,55,5¢6
IBM-PC-XT VERSION AUGUST 1985

1R P R PR R R S S I R R N R R R R R R D R O R R R F PSR E R

NOTE- ASTERISK [*) AT LEFT OF CROSS-SECTION NUMBER INCICATES MESSAGE IN SUMMARY OF ERRORS LIST

SKUNK CREEK AT 5ist AVE

SUNMARY PRINTOUT

SECNO 0 CHSEL CRINS DEPTH ELMIN $574 ENDST TOPWID YCH

.000  8750.00  284.42 282.31 6.82 277.60  9869.90 10100.00  231.00 6.72
000 104C0.00 285,06  282.73 7.45 277.60 589,00 10100.00  231.00 7.19

.”.‘
P At

150,000 8750.00 285,18 280.33 8.18 277.00  $920.00 10266,51 346,51 3.9
150,000 10400.,00 285.90 280.64 8,90 277,00 9920.00 10268.51 348.51 .69

<

310,060 8730.00  284.87 282,54 6.87  278.00 99350.00 10119.78 165.78 7.7%
310.000 1040G.00 285.52 283,10 7.52 278.00 9950.00 10120.9% 170.95 B.43

»

535,000 8750,00  285.50 285.50 5,50  280.00 9928.51 10071.49 142.97 12.59
535,000 10400.00 286,13 286,13 .13 280.00  9926.61 1007339 - 146,77 13.22

b

[

'hl.‘;“i-” b
e »

895,000 8750.00  286.30  286.30 5.50 23C.80  9928.49 10071.51 143.01 12.87
595,00¢ 104p0.0a 286,94 236,94 6.14 280.80  9926.5% 10073.41 146,81 13.20

3

e

635,000 8750.00 287.10 287.10 5,50 281,60 9%28.30 10071.50 143.00 12.57
655.0C00 10400.00 287.73 287,73 6,13 281,60 9925.6C 10073.40 146,80 13,20

-

»

715.000  8750.00 287.90  237.%0 5.50 282,40 9928.50 10071.50 143,01 12.57
715.000 10400.00 288.53 283.83 6.13 282.40  9926.60 10073.40 146,80 13.20

)n-

I

775,000 8730.00  288.71 288.71 5.50  283.21 9928 %80 10071.50 143.00 12.57
775.000 10400.00  289.34 289.%¢ 6.13 283,21 §926.50 10073.40 146,80 13.20

»

* 335.000 8750.00 289.351 289,51 5.50 284,01 9928.30 10071.38 143.00 12,57
835.000 10400.00 290.14 290. 14 6.13 284,01 $926.60 10073.40 146.80 13.20
900.000  8750.90 290.84 290,11 6.24 284,60 9927.53 10073.7 146,20 10.95

900.000 10400.00  291.48 290.75 .88 284,60 9925.75 10075.63 149.88 .84

$25.000 8730.00 290.92 . 290.43 6.04 284,88 9932.91 10073.13 140.22 11,57
925.000 10400.00 291.85 298,07 6.67 284.88  9931.66 10075.01 143,35 12.31

. i gt ed B - . - 2
i
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l 10-01-30 15:38:23

. SECNO 9 CWSEL CRIWS OEFTH ELHIN $ST4 INGST O FORMID YO

* 957.000 8750.00  291.14 29014 5.91 285.23  9933.19 1G0s%.76 126.57 13.68
.’ 957,000 1040800 291.40 291,80 6.57 285,23 99)1.86 14071.42 129,56 13,79

X 970.000 87%0.00 291,30 291.30 5.93 485,37 993316 1508.30
970.000 10400.00  292.00  292.00 6.63 285.37  9931.74 100848.7¢

-

' £000.000 87s0.00 292.4 291,63 6,79 285,70 593143 10D63.%
1000.00C 10400.0C  293.2¢  ¢92.3 7.96 285,70 9931.00 1006%.00

1030.009  8750.40 292,68 291.98 6.85 286,03 9931.69 10063, 3t
1030.00C 10400.00 293.43 291,63 7LD 286,08 9931.00 100%5.50

1043.000  8750.00 292,58  292.%7 6. 8L 285,17 9928.66 10064.62
1043.000 10400.C0 293,79  292.7¢ 7,62 286.17  9926.73 1006%.00

1075,000 8750.900 233,99 292.07 7.46 286,53 3922.5% 10089.03
1075.000 tC4d0.00 296.88  292.72 3,35 236,53 $919.9% 10069.40

1100.000 10480.00  295.02  292.9¢ §.22  286.80 §92C.35 10079.65

1200.000 8750.00 296.76 292,77 6,86 287,90 9859.40 10075.60
1200.000 104£08.00 295,69 293.34 7.79 287.90  9894.63 10078.37

1300.000 8750.00  295.35  292.47 6.90 238,65 §874.29 10100.71
1300.000 10400.90 296.48 293.1% 7.43 288,65 9371.50 10105.30

1400.000 8750.00 295,82 292.90 8.61 289.20  9875.16 10124.84
1400.000 10400,00 296.74 293.3& .34 289.20 9872.42 10127.58

1500.000 8752.00 295.9¢ 293.45 6.21 289,75 9§74.38 10125.82
1560.000 10400.00 296.86  293.89 7.1t 289,75 9873.67 19126.33

i 1100.000 8750.00  294.1C  292.30 7.30 286.80  9923.0% 10076.%%

1345.000 8730.00 2%6.03  293.70 $.03  290.00 9874.8%8 10123.12
1565.000 10400.00  296.93 294,19 6,93 290.00 9874.19 10125.8%

-




19-01-9¢ 19:38:23 PAGE 7

SKUNK CREEX AT Sist AV

SUMMARY PRINTOUT

SECND K*XNCH K*CHSL 10K*$ XLCH AREA QcH STENCL  STENCR
.000 35.00 O 26,43 .00 1302.42  8750.00  9845.00 10100.0C
.000 35,00 QC 26.45 00 1447.19 10480.00  9265.00 10100.00

150.000 35.00 -4.00 £.57 150,00 2573.26  2750.00 9920.00 10286.00
150.000 35,90 -4, 00 4,80 150,00 2821.90 1040C.00 9920.00 19286.00

316.009 35.00 6,25 28,94 160,00 1123.06 8750.0C 9950.00 10188.00
310.000 35.00 6.25 30.38 160.00 1233.04 10400,00 9950.00 10188.90

* 535,000 35.00 8,89 108.49 225.00 695,12 &730.60 .00 .69
* 515,000 35.00 8,89 105,15 225,00 786.84 12400,00 0 00
Y 595,000 35.00 13.33 108.03 60,90 896,10 8750.00 .ae 20
* 5%5.000 35.00 13.33  104.7% 60.00  787.8¢ 104D0.00 .0¢C A0
* 655.000 35.00 13.33 108.15 60.00 695,83 8&750.0C .00 A
* 655.000 35.00 13.33 104.83 60.00 787.64 10400.00 .ao .00
r 715.000 35.00 13,33 108.13 60.00 95,828 $£750.00 .00 .00

715.000 35.00 13.33 104.83 60.00  787.64 10400.00 .00 .00

»

775,000 35,00 13.50 108.15 60.00 $95.85 §750.00 9893.00 1G115.01
775.000 35.00 13.50 104,83 60.00 787.64 10400.00 98%3.00 101:5.01

-

E

835,000 35.00 13.33 108.15 60.00  695.85 8750.00 $908.00 10104.60
835.000 38.00 13.33 19£.83 60.00  787.64 :0400.00 9908.00 10104.00

"

900.009 35.00 .08 76.30 65.00 799.41  8750.00  9924.00 .J087.00
906.000 35.00 $.08 70,95 65.00 893,51 10400.00  9924.00 10087.00

925,000 35.00 11.20 80.36 25,00  736.11  8750.00 .00 10081.00
925.000 35.00 11,20 80,89 25.00 844,92 10400,00 .00 10Q8t.00

* o 957.000 35.00 10.94 118.93 32,00 668.98  §750.00 .00 10072.00

* o 957.000 35.00 10.54 117.64 32,00 754,11 :2400.00 .00 1c072.00

*  970.000 35.00 16.77 119.29 13.00  663.57 A&730.00 .4a it

* $70.0¢C0 35,00 10.77 116.49 13.00 750.88 10400.00 .00 .00
1006. 000 35.00 11.00 76.39 30.00  770.&% &750.00 80 .00
1900, 009 35.00 11,00 75.83 30,00 865.81 10490.00 .00 .00
1030.200 35.00 11.00 81.43 30,90 753,90 §750.00 .00 .00
£039.000 35.00 11.00 80.34 30,00 848,70 10600.00 .00 .00

1043.000 35.00 10.77 76.23 13.00 782,76 8750.00  9918.00 10089.00
1043.000 35,00 10,77 71.78 13.00 888,26 10400.00 9913.00 1006%.00

»»
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a3

10-05-90

SECNO

1073.000
1675.000

100,006
£109.000

1200.000
1206G.000

1309.000
1300.000

1490.000
1400.009

1500, 000
1500.000

1545.008
1545.000

19:38:23

K*XNCH

35.00
35.00

35.00
35.00

35.00
33.00

35.00
35.00

35.00
35.90

35.00
35.00

35.00
35.00

K*CHSL

11.25
b1.25

19.80
10.80

11.GC
11,80

7.50
7.50

5.50
5.50

5.50
5.50

5,96
5.56

10K*

38.
38.

40,
37.

3¢,
31

18,
L6,

16,
15,

20.
18,

22,
20.

3

69
83

46
80

73
20

77
4é

76
0%

ALCH

32.00
32.00

25.00
28,00

L09.c0
100.00

100. 900
104.00

100,00
160,00

104.00
100.00

£5.00
45.00

AREA

939,
ig9t,

963.
1106,

1068.
1233,

1420.
1633,

1519.
1750,

1418,
1643,

1377
1601,

92
22

35
54

36
97

&0
52

9%
97

58
A

7t

09

8¢H

8730.60
10400.00

8750.00
1440€. 60

4750.00
10400.00

§750.00
1G460.90

8750.00
18400.00

£750.00
10490.00

§750.00
10400.00

STENCL

00
.00

.99
.2

.00
.00

.0
Rl

Q0
.00

.20

.00

.00
.00

ST

re

NCR

.00
.00

.00
.00

.00
.00

.09
.QC

0
.ao

.00
.00

.00
.09

Car
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SUNMARY OF ERRORS AND SPECLAL NOTES

CRITICAL DEPTH ASSUMED
RINTMUN SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 535,000 PROFILE=
CAUTION SECNG=  $35.000 PROFILE=
CAUTION SECNO=  §35.000 PROFILE=
CAUTION SECNO=  535.000 PROFILE=:

[ TS S

CAUTION SECNO=  595.000 PROFILE= L CRITLCAL DEPTH ASSUMED
CAUTION SECNO=  595.000 PROFILE= | MINIMUM SPECIFIC ENERGY
CAUTION SECKC= 595,000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECND= 595,000 PROFILE= 2 MINIMUM SPECIFIC ENERSY

CRITICAL DEPTH ASSUMED
MININUM SPECIFIC ENERGY
CRITICAL DEFTH ASSUMED
AININUM SPECIFIC ENERGY

CAUTION SECNO= 655,000 PROFILE=
CAUTION SECNG= 655,000 PROFILE=
CAUTION SECNC=  655.000 PROFILE=
CAUTION SECNG= 655,000 PROFILE=

[ S Tl

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CAUTION SECNO=  715.000 PROFILE=
CAUTION SECNO=  715.000 PROFILE=
CAUTION SECNO=  715.000 PROFILE=
CAUTION $ECNO=  715.000 PROFILE=

rOR3 =

CRITICAL DEPTH ASSUMED
HINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
HINIMUM SPECIFIC ENERGY

CAUTION SECNO=  775.000 PROFILE=
CAUTION SECNO= 775,600 PROFILE=
CAUTION SECNO=  775.000 PROFILE=
CAUTTON SECNO= 775,000 PROFILE=

:
3

P> A =

CAUTION SECNO=  835.000 PROFILE=
CAUTION SECNO=  835.000 PROFILE=
CAUTION SECNO= 835,000 PROFILE=
CAUTION SECNO= 835,000 PROFILE=

CRITICAL DEPTH ASSUMED
HINIMUM SPECIFIC ENERSY
CRITICAL DEPTH A3SUMED
HINIMUM SPECIFIC ZNERGY

hra B3> s

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERSY
CRITICAL DEFTH ASSUNED
MINIMUM SPECIFIC ENERGY

CAUTION SECNO=  957.000 PROFILE=
CAUTION S8ECNO=  957.000 PROFILE=
CAUTION SECN6= 957,000 PROFILE=
CAUTION SECNO=  957.000 PROFILE=

B2 TS =

CAUTION SECNO=  970.Q00 PROFILE= CRITICAL DEPTH ASSUMED

—

CAUTION SECNO=  970.000 PROFILE= | MINIMUM SPECIFIC ENERGY
CAUTION SECNO=  970.000 PROFILE= 2 CRITEICAL DEPFIH ASSUMED
CAUTION SECNO=  970.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY




18-01-90 19:38:57

AERX AKX A RA LA AR X AR AR XA AR XL AR AR TR ERR2EELLR

HECZ RELEASE CATED NOV 76 UPCATED MAY 1984
ERROR CORR - 01,02,03,04,08,04
MODIFICATION - 50,51,52,53,54,55,56
18M-PC-XT VERSION AUGUST 1985

IAXRR AR AR AR AN A LSRR AR TR R R RS LR ZXXATIRRANDE

.

Ve i Y s Lo Lo i ';L“:"i'i . : L . Vi .

: :{:‘l

THIS RUN EXECUTED iG-01-9C

il

rmn




Model SK3E.IN/.OT
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i D H - 4 ERT] : - RLER s

c ol AR !
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»

WATER SURFACE PROFILES

VERSION OF NCVEMBER 19795

UPDATED MAY 1984

[8M-FC-XT VERSION AUGUST 1383

RUN DATE 10-01-90 TIME 19:39:03

» o W

»

LR R e R R R R N S R P P Y S I Y

X L #9450
X X

X XX
R0 XXX

X XX

X XX

X 000X

I B e

XXXXX

XXXXX

X

X

XXX

KXXXX

X X

b

XXX
X
X

KLXAXXX

.\axxxxxx:zxx:xxxxx!xz:xkxzzxz:xxxzxzt
TOULS. ARMY CORPS OF ENGINEZRS
* THE HYOROLOGIC ENGINEERING CENTZR
Y609 SEZCOND STREST, SYIIf p
* DAVIS, CALIFORNIA 95616

*(G16) 440-2105 {FTS) 448-2105

R S S N R E RS R R S N N N R RS R T



16-01-93 19:39:03 PARE !

THIS RUN EXECUTED 1G-G1-90
EREREERIZRERZEESIXERREEZESSAIRR AR SRR AL R LR
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
' ERROR CORR - 01,02,03,04,05,06
: MODIFICATION - 5D,51,52,53,%4,59,56
. 18M-PC-XT VERSION AUGUST 1985

BAREXEA IR R A LAXRX AR LN RALER A2 AXRRAXX I XA RANRRALY

It HYDRAULIC & SCOUR ANALYSIS FOR Slst AYENUE BRIDGE AT SKUNK CREEK
12 IMPROVED CHANNEL WITH THE NEW BRIDGE IN-PLACZ, MODEL SK3E.IN
73 SKUNK CREEK AT Slst AVE SUPER-CRITICAL, EXISTING 1Q0-YEAR E£VENT
J1 ICHECK  ING NINV . IDIR STRT NETRIC  HVINS 8 WSEL o
0. 2. Q. L. -1.400200 .60 Rl 0. 1295.000 .009
J2 NPROF IPLOT PRFYS ASECY XSECH FN ALLDC 184 CHNIR [TRACE

33 VARIABLE CODES FOR SUMMARY PRINTCUT

' .000 000 -1.000 .090 .940 .0cd -1.00¢ .400 .00 .06

38.000  43.000 1,000 2.000 8.000 42,000  53.000  34.00C ¢.000  26.000

.000 38.000 17.000 33.000 5.000 39,000 25.004 14,000 27.000 28.000

'rle LPRNT  NUMSEC tAERSAIAREQUESTED SECTION NUBERS™2rx*#ts
-10.000  -10.008 00 000 000 000 000 000000 009
Ti'uc 023 025 .025 100 .300 060 000 308 000 080
Coar 2.000 8750.000 10400.000 000 000" 000 000 000 .000 000
Y 1545.000 £.000 9835.000 10165.000 £5.000 §5.000 £5.000 000 000 080
R  310.000  9835.000 290,000  9895.000  250.000 10105.000  310.000  10165.000 .00 060
lx1 1500, 000 .000 00 000 100,000 100.000  100.C00 000 -.250 080
X1 1400.000 4.000 5835.000 10165.000 100,000  199.000 . 100.099 000 600 .00
6k 309.200 $835.000  289.200  9895.000  289.200 10105.000 309,200 = 10165.090 090 ilih
lx1 1300.000 4,000 9835.000 10140.000  100.000  $26.000  100.900 .00 000 008
" GR 308.650 $835.000  288.650  $895.000 - 288.650 10080.200  308.550  10149.500 660 .00
: 'xt 1200, 000 4,000 9860.000 10115.000 100,000 100,060 19¢.000 000 -.200 .00
TGR 308.100  9860.000 288,100  $920.000 288,100 10055.000  308.100  10115.009 000 060
1 1100,900 4.000 9885.000 10:15.000 25,000 25.000 25,600 000 -.750 000
R 307.550  9885.000  287.350  9945.000  2R7.550 10085.80%  307.330  10115.000 00, 600




10-01-90  19:39:03 s

(2%

X1 1075.000 5.000 9835.000  10069.000 32.009 32,000 32.000 oo -.87¢ .00
X3 .000 000 .000 9385.0C0 .063 .000 .00d .060 ity .000
GR 307.400 $885.000  287.4Q0 9945.000 287.400  10053.0400 294,400 10069.000 307.420  10069.000

X1 1843.000 9.000 9857.000  10969.000 13.000 13.000 £3.000 .060 -.200 .000
X3 .000 .000 .000  9918.000 .000 .0 .000 .000 .000 .00e
GR  306.370 9897.000  286.370  $945.000 286.370  99$3.000 306,370 $995.000 306.370  10005.000
GR 286,370 10005.000 286,370 10055.000 293,370 100G69.C00 306.370  10059.000 .006 .00o

GR  307.200 9931,000  294.200  9931.000 287,200 5945.000 287.200  9%995.000 307.200  9995,000
GR 307,200 10005.000  287.200  19005.000 287.20C 12053.0500 294.200  100s%.0C0 307.200  10069%.002

l XU 1030.008 10.000  9931.000 1006%.000 30.000 32.000 30.00¢ .00 -1.170 .000

Xt 1008.000 090 000 060 30.000  3.000 30,000 000 -.330 000
XL 970.900 .60 000 .00 13.90¢ 13,000 13.000 .06 -3 950
Xt 957.000  9.000 931,000  10105.000 32.000 32.000 32,000 .000 -1.610 000
X3 000 000 300 000 .000  £0072.009 000 090 000,080
6k  306.840 9931.000  293.840  9931.000  286.840  9945.000 286,840  9995.000  306.840 9995000
6R  306.840 10005.000  286.840 10005.000  286.840 10055.000  306.840  10105.000 099 000
~f8 X1 925.000  5.000 9931.000 10115.000 25.000  25.000 25.000 000 -1.870 000
G 000 .00 000 009 000 10081, 000 600 00 600 ..009
TUO6R 306,750 9931.000  293.750  9931.000 286750  9945.000  286.750 10055.000  306.750 :0115.000
l XL 900.009 6.000 9889.000 10115.000  65.000  65.000 65.000 000 -.200 000
-3 .000 000 000 9924.000 .000 10087.000 000 000 060 000
6R  306.800 9889.000  244.800  9945.000 284,800 10055.000  304.800 16115000 008 000
' XL 835.000 000 .00 .000 60.000 ~ 60.000 60,000 .00 -.550 .000
X3 .00 000 000 9908.000 000 16104.000 000 000 000 900
”l Xt 775,000 000 000 000 60.006 53.000 60.000 000 -.800 000
S .000 000 000 $893.000 000 000 000 000 .00 .00
' Xt 715.000 000 000 000 60,000 60,900 50.000 .00 -.810 000
Xt 655.000 .00 000 000 60.00  60.900 50,000 000 -.800 .00
_____ l Xt 595.000 000 000 000 60.000 50.000 50, 0C0 .00 -.800 .00
X1 535.000 000 000 000 225,000 225.005  225.000 000 -.800 000
X1 310.000 7,000 9745.000 10145.000  :60.000  1$0.000  160.000 .00 000 008
X3 000 060 006 9950.000 080 :£188,063 060 .00 000 640
6k 290.000 §745.000  280.000  $769.000 278,060  $786.000  278.000 10105.000 280,000  10111.000
R 290.000 10129.006  292.000  10145,000 000 080 .00 000 300 600




10-91-90 19:39:03 Pric ol

1 150.080 7.000 9870.000  1022cC.000 150,000 150,020 130,028 608 RilHE .00g
3 .000 .040 .0cg 9920.000 000 .004 .oce .000 .0ae . 000
R 290,00¢  9&79.000 280.000 9919.060 278.0400 9920.000 277.000  10221,000 278,000  10242.000
R 280,000 10252.000 290.000  10230.G00 .000 RHHI .00d .Qoo .000 .Gee
L .0oe 8,000 9782.000 10135.000 .000 .00g .000 009 .008 .000
3 .0e0 i .800 9869.000 000 1014G,00Q .00 .ooc .Qoe .000
R 290.000 9742.000 280.000  9848.000 278,000  $838,000 277,530 9830.000 278.00C 9350,024
R 279.000 10000.009 280.000  10075.00¢ 282,000 10td5.000 . 009 .000 . 000 .000

J .00c ,000 .000 .000 .000 ik .0ao .000 .000 .000




10-01-9¢C 19:39:03

(3SR RS S SRR S SRR IR RS RS R RN SRS RRREEE]

HECZ RELEASE DATED NOV 76 UPDATED maY 1984
ERROR CORR - G1,02,03,04,05,06
MODIFICATION - 50,51,52,93,5¢,55,5¢
1B%-PC-AT VERSION AUGUST 1985

L e r R N R R e E I S e RN RN Y ¥

it HYORMILIC & SCOUR ANALYSIS FOR Sist AVENUE BRIDGE AT SKUNK CREEX
T2 IMPROVED CHANNEL WITH THE NEW BRIDGE IN-PLACE, MOCEL SKIE.IN
T3 SKUNK CREEK AT S51st AVE SUPER-CRITICAL, FUTURE 100-YEAR EVENT

1. [CHECK NG NINY IR STRT BETRIC  WVINS @
0. 3. 0. 1. -1.000000 .40 0

12 NPROF  IPLOT  PRFVS  XSECY  XSECH  FN ALOC T3
15.000 000 -1.000 000 900 000 -1.000

FASE

THIS RUN EXECYTED 10-01-30

WSEL Fa

296,990 .00e

CHNIN 1TRACE

.000 800



19-01-90 19:39:03 PAGE 3

THIS RUN EXECUTED 10-01-$0
RRRRRRAARR LRI AR AR AR R R R KK A AR AR AR AR AR RXRRNL LT

HEC2 RELCASE DATED NOV 76 UPDATED MAY 1984

ERROR CORR - 01,02,03,04,05,06

MOOIFICATION - 5G,%1,52,53,54,55,%

IBH-PC-XT VERSION AUGUST 1935

IR R R R RN e R R F IS S F F S R R R S R R R T R F NS SRR ST £

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SUMNARY PRINTOQUY

SECNO Q CHSEL CRIMS DEPTH ELMIN 9574 cNDST TOPUID VCH

¥ 1545,000 8750.00 293,70 293.70 370 290.90  9883.50 10i16.10 232,20 16.70
¥ 1545.000 10400,00  294.16 294,14 414 290,00 9882.57 10117.43 234,88 11.28

* 1500.000 750,00  283.45 293,45 3.7 289,75 9883.90 1011610 232.20 10.70 .
T % 1500.000 10600.00  293.89 293.89 §.14 289,75 9882.57 ioil.... 234,88 11.2%

* 1400.000 8730.00 292.90 292,90 3.70 289,20 9833.90 i01t6.10 232,20 .
- % 1400.060 10400.00 293,34 293.34 d.14  289.20 9882.57 10117.43  234.85 11.29

- SKUNK CREEK AT Slst AVE

1300,000 8750.00 292.66 292,66 4.01 288,65 9882.9% 100%2,02 20¢.0
1300.060 10400.00 293.13 293.13 4.48 288,65  9881.35 10093.45 1

b g

—
o o
DO

1200.000 8750.00  292.77  292.77 £.87 287,90 9905.40 10069.80 164.20 £2.02

1200.000 10£00.00 293.34 293.34 5.6 287,90 9903.65 19071.3L 157,62 12,54
11C0.000 8750.400 292.% 292.31 5.51 286.80  9928.4% 10071.32 143,34 12,56
1100.000 10400.00 292.9¢ 292.94 6. l¢ 286,80 9926.%% 19073.42 146.35 13.19%
1075.000  8750.00 292.04 292.09 5.51 286,33 9928.30 10085.0C 137,50 12.86
1075.000 10400.00 292,71 292,73 6.18 286.53  98256.45 10087,37 itG, 92 13,41
1043.000  8750.00 292,07 292.07 5.90 286,17 9930.8¢ 1006580 125,96 13,13
1043.000 10400.00 292,76 292.76 6.39 286,17 9325.1% 10088,17 128,98 13.79
103,000  §750.00 291.50 291.96 5.87 286,03 9933.23 10066.7% 123.49 13.33
103C.000 10400.00 292.% 297.66 6.51 286,03 5331.76 10083, 24 126,48 13.87
190C.000  8750.00 291.17 291,64 5.47 285,70 9934.07 10065.93 121.87 18,43
1006.000 10400.00 291.83 292.32 6.13 285,70 9932.73 10847.27 128,54 15.10
970.000 87%0.00  290.68 291,30 5.3 283,37 9934.38 10065.82 121.2¢ 14.90 .
970.000 10400.00 291,34 291.99 5.97 285,37 9933.07 10066.93 123.87 13,57




t0-£1-90 19:39:03

SECNO 0 CHSEL CRINS BEPTH ELMIN SSTA ENDST  TOPWID ¥CH

937.000 8750.00  290.36  291.13 5,13 285,23 9934.73 10067.43 123,10 15.28

' 957.000 10400.00 29099  26L.82 5.76 285,23 9933.50 L0069.33 125.88 16.01

925,000  §750.00 289.20 290,43 4,32 284.88 936,35 10087.97 131.62 16.75
925.00¢ 10400.00 289,71 291.07 .83 286, 88 9933.34 10069.49 13614 17.64

906.000 &750.0C 288.86 290, 1L 4.26 284,60 9%33.06 10067.79 136,72 16.77
$00.000 10409.00 289.34 290.74 &, 74 236,60 3931.72 10089,23 137,30 . 1772

835.000 8750.00 288,66 289.32 4,63 286,01 9931.97 10058.9% 136.99 15.23
835.000 10400.00 289,11 290.15 5,10 286.01 9930.72 1007C.30 139.58 16.34

775,000 8750.00  287.69  288.74 6,48 - 283,21 9932.45 10058.45 136.00 15.87
775.000 10400.00  288.16 289,35 4,95 283,21 993:.13 10065.87 138.7¢ 16.87

715,000 8750.00 286,79 287,99 4.39 282,40 9932.71 10068.:7 135.4
- 715,000 10460.00 287.26 288,54 4,86 282,40 9931.38 10069.59 138,21 17.23

655.000 &750.00 285,94 287.11 4.34 281,50  9932.85 100¢8.02 138,17 16.48
655,000 10400.00 286.41 287.74 §.81 281,60 9931.52 1004%.4¢ - 137.91 17,43

595,000 &750.00  285.0% 286.30 £.29 280.80 9932.95 10067.9% 134,96 16.60
595.000 10400.00  285.358 285,94 §.78 280,80 9931.62 10069.34 t37. R 17.57

535.000 8750,00  284.28 285.51 4,28 280.00 9932.99 10047.87 134,87 16.87
535.000 10400,00  284.76 286,14 §.76 280,080  9931.88 10069.27 137.5% 17.66

310,000 &750.00  281.4d 282.54 3.6 278,00  9950.00 10113.60 £63.60 15.91
319.000 104C0.00 281,77 283.08 3.77 0 278.00  9950.00 10114.1% . 154,19 t7.21

150.000 8750.00 279.51 280,33 2.5 277,00 9920.00 102é5.60 ° 329.50 13.34

I 150,000 1940G.00  279.66 280,67 2,66 277.00  9920.00 10250.3z  330.32 14.78

.0C0  87%0.00 282,30 282,30 4,70 277.60  3869.00 12100.00  231.00 10,76
.G00 10400.00 282,73 282,713 5.13 27760 $369.00 10100.00 231.00 11.39
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10-01-90  19:39:03 sz 3
SECND KTXNGH  KECHSL  10K*S XLCH  AREA O STENCL  STENCR
75.000  25.00 <1350  120.32  60.00  533.57  8750.03 00 a0
215,000 25.00  -13.50  119.52  60.00  603.64 10400.00 0 00
655.000 25,00 -13.33  125.02 60,00 531,95  8750.90 0 .00
655.000  25.00  -13.33  123.93  60.00  596.58 10400.00 .00 80
595,040 25.00 «13,33 128.55 60.60 527.18  8730.00 09 a0
593,000 25,00 -13.33 126,91 60.00 392,01 10400.00 00 G0
§35.000  25.00  -13.33  130.18 6000  §25.04  8750.00 00 .00
§35.000  25.00  -13.33  128.94  60.00  588.97 10400.30 8 .00

310.000 25.00 -8.89 147.00  225.00 550.05 8750.00 9950.00 10183.00
319.000 25.00 -8.39 133,03 225,00  604.26 16400.0C 9950.05 10188.00

150,000 25.00 -6.25 202,45 160.00 656,05 8730.00 9920.00 1028G.00
150. 600 25.00 -6.25 227.29 160.00 703.62 10400.00 9920.00 10240.00

»

.0cd 25.00 4.0 63,28 150.0¢  813.3& 8750.00 98%9.00 10106.00
.0ao 25.00 4.00 61.09 150.00 913.0% 10400.0C 9849.00 10100.00

»
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SUMMARY OF ERRCRS AND SPECIAL NOTES

CRITICAL DEPTH ASSUMED

—

CAUTION SECNO= 1545.000 PROFILE=

CAUTION SECNO= 1545,000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 15300,000 FPROFILE= | CRITICAL DEPTH ASSUNED
CAUTION SECND= 1300.000 PROFILE= L PROBABLE MININUM SPECIFIC ENERGY

CAUTION SECNO= 1500,000 PROFILE= { 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 1500.000 PROFILE= 2 CRITICAL DEPTH ASSUMED

CAUTION SECNC= 1500.000 PROFILE= 2 PROBABLE MINIMUNM SPECIFIC ENERGY
....‘- CAUTION SECNO= 1500.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

pmm

CAUTION SECNO= 1400.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 1400.000 PROFILE= 1 PROBABLE MINTMUM SPECTFIC ENERGY
CAUTION SECNO= 1400.0006 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE W3EL
CAUTION SECNO= 1400.000 PROFILE= 2 CRITECAL DEPTH ASSUNED

CAUTION SEENO= 1400.G0G PROFILE= 2 PROBABLE MINIMUM SPECIFIL ENERSY
CAUTION SECNO= 140C.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

CAUTION SECNO= 1300.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1300.C0C PROFILE= 1 FPROBABLE MININUN SPECIFIC ENERGY
CAUTION SECNO= 1300.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL .
CAUTION SECNO= 1300.00G PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1300.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 130C.00C PROFILE= 2 20 TRIALS ATTEMPTED TQ BALANCE WSEL
CAUTION SECNO= 1200.G08 PROFILE= ! CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1200.000 PROFILE= 1 PROBABLE MINIMUN SPECIFIC ENERGY
CAUTION SECNO= 1:ZZ.111 PROFICZ= 1 20 TRIALS ATTEMPTED TO BALANCE USEL
CAUTION SECNO= 1200.000 PROFILE= 2 CRITLCAL DEFTH ASSUMED
CAUTION SECNO= 1200.000 PROFILE= 2 PROBABLE MININMUM SPECIFIC ENERSY
CAUTTON SECNO= 1200.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE MWSEL
CAUTION $ECNO= 110C.000 PROFILE= { CRITICAL OEPTH ASSUNMED

QR CAUTION SECNO= 1100.000 PROFILE= 1 PROBABLE MININUM SPECIFIC ENERGY

- CAUTION SECNO= 110C.000 PROFILE= | 20 TRIALS ATTEMPTED TQ BALANCE USEL
CAUTION SECNO= 1100.000 PROFILEZ= 2 CRITICAL CEPTH ASSUMED
CAUTION SECNO= 1100.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1100.000 PROFILE= 2 20 TRIALS ATTENPTED TO SALANCE WSEL

- CAUTION SECNO= 1075.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY

" CAUTION SECNO= 1G43.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1043.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1043.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 1043.000 PROFILE= 2 CRITICAL CEPTH ASSUMED
CAUTION SECNO= 1043.000 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1043.000 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 1030.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY )

CAUTION SECNO= .000 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNCs= .000 PROFILE= | PROBABLE MINIMUM SPECIFIC ENERGY

—
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1
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20 TRIALS ATTENPTED TO BALANCE WSEL
CRITICAL DEPTH ASSUMED

PROBABLE MININMUM SPECIFIC ENERGY

20 TRTALS ATTEMPTED TO BALANCE WSEL

PAGE

en
Lo




