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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

Maricopa County Highway Department has contracted with HDR to design a new bridge
crossing on Union Hills Drive and a new 83rd Avenue dip section. The new bridge will

_be designed to pass flows in excess of the 100-year event. The 83rd Avenue dip section
will be a dry weather crossing. Flows will pass over an improved roadway dip section. A
storm drain which currently outlets downstream of the 83rd Avenue crossing will be
extended to outlet downstream of the new crossing to prevent nuisance water from
ponding along the roadway.

Introduction

1.1 Location

Union Hills Drive crosses New River immediately east of 83rd Avenue in Glendale
Arizona. As seen on the Location Map (figure 1), this location is west of the City of
Glendale's Arrowhead Waste Water Treatment Plant and SR 101 freeway. The
immediate area is developing very rapidly and the need for an all weather crossing of the
New River along Union Hills is essential. The area west of 83rd Avenue and between
New River and 83rd Avenue North of Union Hills Drive is in the City of Peoria.

1.2 Background

The existing Union Hills Drive and 83rd Avenue crossings of New River are roadway dip
sections, common to the desert southwest. Even the smallest of flows in New River
inundate both the Union Hills Drive and 83rd Avenue roadways causing hazardous
driving conditions. New River flows are controlled by New River Dam, eight miles (13
km) upstream. This dam provides peak flow attenuation. These reduced discharges
however, continue over several weeks following significant rainfall events. Union Hills
Drive and 83rd Avenue experience regular roadway closures following storms in the New
River watershed. The nearest alternate route for both the motoring public and emergency
vehicles is Bell Road, one mile to the South.

HDR ENGINEERING, INC.1

The existing HEC-2 Water Surface Profile hydraulic computer model analyzes the 100­
year flood condition. The model provided by the Flood Control District of Maricopa
County (FCDMC) was completed in 1985. The U. S. Army Corps of Engineers (COE)
prepared the FIS study analysis. The Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Maps (FIRM) are based on the results of the COE hydraulic model.
The COE also modeled the New River Dam's impact on the flood's peak flow rate
downstream of the dam. This analysis was for the future, fully developed watershed
condition. Intergovernmental agreements between FCDMC and the COE established the
criteria of no significant increase in the flood plain for the future fully developed
condition for improvements to the wash. The model takes into consideration the flow rate
exiting the New River Flood Control Dam constructed approximately eight miles (13 km)
north of the Union Hills Crossing.

DRAINAGE REPORT
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UNION HILLS BRIDGE AT NEW RIVER· JULY, 95

Existing Conditions

The west bank of New River has also been protected along a newly developed.resie.wntial
area. The bank protection in this area is also a wire tied gabion blanket. This bank
protection was completed recently and is not reflected in the existing PIS HEC-2 model.

This report also presents the hydrologic investigation for the on-site drainage for the
bridge and the adjoining roadways. The design for roadway drainage, storm drains and
bank stabilization included in this project is covered herein.

HDR ENGINEERING, INC.3

2.1 Bridge Site

The existing Union Hills Drive crossing of New River is a 2-lane, asphalt paved, at grade
crossing. The invert of the road is slightly elevated above New River channel to allow for
pavement drainage. All storm water that reaches Union Hills Drive must cross the paved
surface or be impounded upstream of the roadway embankment. The river bed invert is
approximately 150 feet (45.7 m) wide and 10 to 12 feet (3.1 to 3.7 m) deep. The channel
is armored with 6" to 12" cobbles and a modest amount of vegetation is growing along
the banks.

2.2 New River

The river banks have been stabilized upstream and downstream with gabion bank
protection from the City of Glendale's Arrowhead Waste Water Reclamation Facility and
also the development south of Union Hills Drive on the West. The design plans for the
City of Glendale's Arrowhead Waste Water Reclamation Facility (AWWRF) indicate
that the New River Channel Invert was modified during the bank stabilization activity for
the treatment plant. One foot thick, wire tied gabion blankets were used along the east
bank of New River, upstream of Union Hills Drive. The protection begins at the north
end of the current AWWRF and continues south along the east bank of New River and
ends 600 feet (182.9 m) upstream of Union Hills. The protection extends 12 feet (3.7 m)
out into the river bottom and up the east bank to the top of the embankment, several feet
above the 100-year water surface elevation. The modified topography reflecting this
protected bank was included in the original COE FIS hydraulic model. Modified cross
sections were added to the COE model as shown on the construction plans. These cross­
sections were developed from the design plans and inserted in the model.

DRAINAGE REPORT

1.3 Purpose

The purpose of this drainage report is to document the preliminary hydraulic analysis of
< New River, the preliminary design of the proposed Union Hills Drive bridge, and the

proposed improvements for 83rd Avenue. This report presents the results of the hydraulic
modeling of New River for both the existing and proposed bridge conditions. The Flood
Insurance Study (FIS) hydraulic model provided by the Flood Control District of
Maricopa County is used as the basis of this analysis.
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Design Criteria

Downstream of the Union Hills Drive, a storm drain discharges into the river. The
headwall at the outlet is within the channel, causing an adverse impact on the storm drain
headwall and New River hydraulics

3.3 Cross Sections Verification

In order to verify datum conversions and account for topographic changes to the river
bed, several of the FIS cross sections were re-surveyed for comparison purposes.

HDR ENGINEERING, INC.4

3.1 Hydraulic Model

The existing PIS hydraulic model (COE, 1985) was modified to account for development
changes to the river and also the proposed bridge over New River at Union Hills Drive.
The construction plans for the bridge and associated roadways are in metric units. The
HEC-2 program is able to analyze stream profiles using either English or metric data.
However, because the existing FIS study was done in English units, and because
regulatory agencies are required to utilize existing PIS mapping, the HEC-2 analysis was
done in English for comparison to the existing, regulatory elevations. The results of the
modeling effort will be converted to metric for the bridge and roadway plans.

3.2 Elevation Datum

The Union Hills Bridge project will be designed using the Maricopa County Highway
Department metric design criteria. All plans will be done using the metric system. The
HEC-2 data has been converted to metric for design purposes. The existing HEC-2
model for New River, as well as the regulatory elevations are on the FEMA elevation
datum. FEMA requires that all information be on the National Geodetic Vertical Datum
(NGVD) of 1929. Maricopa County Highway Department employs a project specific
datum for each of their jobs. In this case the Maricopa County Highway Department
datum is 1.64 feet (0.5 m) lower than the NGVD 1929 datum
(1929NGVD+1.64ft=MCDOT). This equation was determined by comparing Elevation
Reference Marks (ERMs) from the Arizona Canal Diversion Channel Area Drainage
Master Study and the Maricopa County Highway Department project elevation datum.

Other datum in the area are the City of Glendale and the City of Peoria. To convert from
the Maricopa County Highway Department datum to the City of Peoria, 1.403 feet must
be subtracted.. To convert from the Maricopa County Highway Department datum to the
City of Glendale, 1.363 feet must be subtracted. The basis of surveys for the Union Hills
Bridge project is a brass cap in 83rd Avenue 105.5 feet north of Union Hills.

DRAINAGE REPORT
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

3.6 Freeboard

FCDMC has published guidelines for other criteria regarding bridge design including
bridge freeboard. According to FCDMC Drainage Design Manual, Volume II,
Hydraulics (September 1992), the minimum allowance for freeboard for a 50-year or
greater flow is two feet plus the velocity head for the flow through the bridge. This is an
agency guideline and the FCDMC and MCDOT agreed to allow some latitude in this
guideline. Several governing criteria were imposed upon the bridge and roadway
designers. The freeboard guideline caused the Union Hills Drive and 83rd Avenue
intersection to be raised substantially. This meant that a large amount of existing ­
roadway would have to be rebuilt with this project. Also, 83rd Avenue dip section, for

3.5 Flood Hazard Zone & Flood Plain Impact Criteria

The area where the bridge will be built is in a FEMA regulated flood AE zone. The
Flood Insurance Rate Map (FIRM) is for incorporated areas of Maricopa County (map
number 1190F). Figure 3 shows a section of the FIRM for New River at Union Hills
Drive. FCDMC along with the Cities of Glendale and Peoria are the regulatory agencies
for New River. Normally, FEMA allows for encroachments within the flood plain that
equate to up to 1 foot of elevation increase in the existing 100-year flood profile. As part
of the intergovernmental agreement between the Flood Control District of Maricopa
County and the Corps of Engineers for the construction of New River Dam, the allowable
1 foot increase in flood elevation was already accounted for in the CaE study. A one-half
foot elevation increase was agreed upon between the FCDMC and the MCDOT as a
reasonable allowance for an increase in elevation for the new bridge structure. This
criterion allows for an economical bridge length. The one-half foot of increase must stay
within the channel upstream and not impact adjacent properties.

Additional cross sections were surveyed in the vicinity of the bridge in order to better
determine the bridge's impact on the PIS water surface profiles. After making the
conversion to NGVD, the surveyed cross sections were compared to the PIS cross
sections. Figure 2 shows the comparison between the two sets of data.

3.4 Flow Rates

The existing condition 100-year peak is usually the regulatory flow rate for flood
insurance purposes and is the discharge that FEMA requires local agencies to regulate.
When the U. S. Army Corps of Engineers (CaE) built the New River Dam, a more
restrictive criteria was contractually agreed upon. The COE requires that the future
condition storm water runoff for the 100-year event be regulated. Therefore, in this
design, both flow rates were analyzed to determine the impact of the bridge on both water
surface profiles. The existing condition flow rate for the 100-year storm is 10,500 cfs
(297.4 cms). The future developed condition discharge as predicted by the COE is
15,500 cfs (439.0 cms). The existing condition (10,500cfs - 297.4cms) is the design flow
for this project.

HDR ENGINEERING, INC.5DRAINAGE REPORT
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 9S

the design speed desired would not meet New River invert elevation within the channel.
Therefore, an agreement between FCDMC and MCDOT was made to adopt a minimum
freeboard guideline for this project of one half foot above the COE future condition
profile for the flow rate of 15,500 cfs (439.0 cms). This condition is for the proposed
bridge condition. This allows the FEMA lOO-year flow rate to pass with approximately 2
feet (0.610 m) of freeboard.
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

HEC-2 Modeling

Additional cross 10.933, 10.934,10.935 and 10.936 were added to model the new
crossing of 83rd Avenue. This will better define the effects of the new roadway on the
bridge structure. The existing 83rd Avenue was not modeled in the COE FrS model.

The surveyed cross sections were added to the existing condition model in the area near
Union Hills Drive. New surveyed cross sections were added immediately upstream and
downstream of Union Hills Drive to better define the hydraulics at the bridge location
(See Figure 4). Cross sections 10.083, 10.989, 11.129, 11.188 and 11.328 were all in the
original FrS model. Cross sections 11.005, 11.045 and 11.328 were added to the model to
define the bridge hydraulics. Some sections were modified to account for proposed bridge
conditions.

HDR ENGINEERING, INC.9

4.1 Base Model

The COE HEC-2 version 4.6.2 (May 1991) was used for the hydraulic analysis. To
insure the stability of the hydraulic model, the entire HEC-2 model was run to model
effects of the proposed bridge and 83rd Avenue crossing. The existing condition
hydraulic model (HEC-2) was given to HDR in hard copy format. HDR typed in the
existing conditions HEC-2 Model. The typed in existing condition HEC-2 model output
matched the Frs model water surface elevations from the New River Flood Study exactly.
This became the base for all modelling.

DRAINAGE REPORT

4.2 Methodology

The bridge will be designed to pass the design flows below the bridge low chord
elevation without overtopping or submergence and the "normal bridge" method of
analysis was employed. This necessitated that the piers be coded into the model for the
bridge cross section. This was done for several bridge types. The pier bent is assumed to
be parallel with the flow under the bridge, thus lessening the impact of the number piers
in each bent. The bridge is skewed approximately 17 degrees to the river so the cross
section was adjusted to account for the reduction in flow area. The west abutment
location will require roadway fill in an ineffective flow area at 83rd Avenue. This will
help to keep the design flood within the existing bank alignment. Both the upstream and
downstream banks will require protection. Wire tied gabion baskets will be used to
protect the bridge abutments. The east abutment protection will extend upstream of
Union Hills Drive to match the existing bank protection along the Arrowhead Waste
Water Reclamation Facility. The west abutment protection of Union Hills Drive Bridge
extend downstream to the existing bank protection downstream of the bridge location.
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

The water surface at the bridge location varies with the different conditions. The
interpolated water surface elevation at the upstream face of the bridge site (at section
11.005) according to the FIRM is approximately 1225.30 (373.95 m). The FIRM shows
water surface to only the nearest foot and must be interpolated at any given point. The
elevation according to the FIS model (existing conditions) is 1225.48 (374.01 m).

The FIS Model is the existing COE study water surface elevations. In the revised model,
existing cross sections were updated according to new survey data and cross sections
were added to more accurately define the water surface for this particular location. In the
bridge model the bridge geometry was added to the appropriate cross sections within the
model. The 85 foot (25.4 m) wide bridge is located between sections 10.989 and 11.005..

Results

The results for the various HEC-2 models are shown in Tables 2 through 4. These tables
are taken from summary printouts (SUMPO) from the HEC-2 model output. HEC-2
model output printouts for this portion of the river are included in the appendix of this
report. Digital copies of all input and output files are provided for FCDMC review. Table
1 summarizes the water surface elevations for the various HEC-2 model runs.

HDR ENGINEERING, INC.11

TABLE 1 - Summary ofHEC-2 Model Results

Cross Section Discharge FIS Model Revised Cross Bridge Model
No. (cfs) (CWSEL) Section Model (CWSEL)

(CWSEL)

10.803 10,900 1219.74 1219.74 1219.74

10.933 10,900 1223.56* 1223.23 1221.55

10.989 10,900 1225.21 1224.71 1223.90

11.005 10,900 1225.48* 1224.93 1225.06

11.020 10,900 1225.72* 1224.87 1225.13

11.045 10,900 1226.14* 1225.17 1225.35

11.129 10,900 1227.53 1226.71 1226.75

11.188 10,350 1228.09 1226.98 1227.01

* Interpolated Elevations

DRAINAGE REPORT
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Table 2
Existing Conditions Model

Existing Conditions

s U H P 0

NOTE - Asterisk (*) at. ieft of profile number
indicates message in Sl.lllllary of errors
list

C\.ISEl

1251.46
1252.03

1232.81
1234.08

1234.75
1235.88

1219.74
1220.79

1235.98
1237.05

1246.23
1246.85

1238.20
1238.69

1225.21
1226.34

1227.53
1228.67

1230.53
1231.61

1228.09
1229.29

EG

1236.15
1237.23

1221.33
1222.82

1228.39
1229.85

1235.37
1236.58

1233.70
1235.10

1229.59
1231.05

1226.22
1227.59

1232.02
1233.46

1246.76
1247.58

1239.37
1240.09

1252.13
1252.79

VCH

8.06
8.96

7.56
8.12

7.45
8.72

3.28
3.40

5.99
6.88

8.67
9.48

6.32
6.71

6.54
7.00

9.81
10.93

10.13
11.43

9.84
10.63

5.64
6.69

3.20
3.69

7.01
8.14

7.35
8.48

4.23
4.85

6.09
7.29

6.28
7.35

8.33
9.41

3.46
4.03

5.83
6.97

9.81
11.08

DEPTHTOPUIO

183.04
189.40

196.77
205.46

274.83
281.45

264.01
265.00

253.22
258.69

318.88
345.00

821.86
827.13

866.00
559.15

359.58
368.98

522.81
524.54

663.12
674.18

Q

10.80 10900.00
10.80 15500.00

SECNO

11.30 10350.00
11.30 13750.00

11.13 10900.00
11.13 15500.00

11.19 10350.00
11.19 13750.00

10.99 10900.00
10.99 15500.00

11.39 10350.00
11.39 13750.00

11.48 10350.00
11.48 13750.00

11.57 10350.00
11.57 13750.00

11.76 10350.00
11.76 13750.00

11.95 10350.00
11.95 13750.00

12.13 10350.00
12.13 13750.00

..*. ~-~r---*

Interactive Summary Printout
for HSjPC-DOS micro computers

Hay 1991"
*-----------------------------------*

Summary Printout

*
*

*
*

*
*
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Table 3
Added Cross Sections Model

Added Cross Sections

SUKPO .."::
*-------------------------,;---~----*

C\lSEl

1229.02
1230.24

1230.95
1232.00

1226.98
1228.68

1228.16
1229.51

1226.71
1228.38

1224.87
1226.35

1225.17
1226.59

1224.93
1226.51

1223.23
1224.49

1219.74
1220.79

1224.71
1226.30

EG

1232.95
1234.17

1227.26
1229.09

1226.44
1228.25

1230.66
1232.15

1227.83
1229.60

1229.70
1231.26

1225.65
1227.38

1225.87
1227.64

1225.49
1227.23

1224.52
1226.22

1221.33
1222.82

6.86
7.62

7.99
9.11

7.13
7.85

5.96
6.n

VCH

7.41
7.67

9.98
10.60

9.10
10.55

11.34
11.84

9.06
10.35

10.25
11.11

10.13
11.43

7.83
9.09

7.37
8.79

8.12
9.34

7.95
9.00

8.46
9.81

8.31
9.90

5.64
6.69

8.91
10.58

8.87
10.35

8.53
10.11

9.48
11.18

DEPTHTOPIJID

184.59
191.11

188.38
196.04

272.59
281.08

204.35
211.57

224.83
237.69

225.74
231.81

264.01
265.00

229.60
248.81

208.58
229.68

327.74
385.61

321.61
365.54

Q

10.80 10900.00
10.80 15500.00

11.05 10900.00
11.05 15500.00

10.93 10900.00
10.93 15500.00

10.99 10900.00
10.99 15500.00

11.01 10900.00
11.01 15500.00

11.19 10350.00
11.19 13750.00

11.13 10900.00
11.13 15500.00

11.02 10900.00
11.02 15500.00

11.30 10350.00
11.30 13750.00

SECNO

11.33 10350.00
11.33 13750.00

11.39 10350.00
11.39 13750.00
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Table 4
5-Span Bridge Model

FIS Present, COE Future IOO-Yr & 500-Yr Flow

Union Hills Bridge

* ........ -_ ...... -_ ........_....... -_ .......... --- -_........---*

DEPTH VCH EG CllS£L

5.64 10.13 1221.33 1219.74
6.69 11.43 1222.82 1220.79
7.81 10.12 1223.35 1221.91

7.58 4.43 1221.86 1221.55
9.01 5.10 1223.38 1222.98
9.34 5.83 1223.84 lill.31

5.87 5.88 1222.01 1221.4a
7.28 6.50 1223.5JO 1222.89
7.58 7.41 1224.04 1223.19

6.06 6.36 1222.30 1221.67
7.43 7.09 1223.82 1223.04
7.76 8.04 1224.37 lill.37

5.72 10.65 1223.09 1221.33
6.92 11.63 1224.63 1222.53
7.26 13.01 1225.50 1222.87

7.50 9.69 1225.36 1223.90
8.51 11.72 1227.04 1224.91
9.44 12.28 1228.18 1225.84

8.27 8.55 1225.81 1224.67
9.74 9.87 1227.65 1226.14

10.71 10.45 1228.60 1227.11

8.66 7.'.2 1225.91 1225.06
10.29 8.44 1227.79 1226.69
11.32 8.94 1228.95 1227.72

9.13 7.67 1226.04 1225.13
10.77 8.61 1227.92 1226.77
11.80 9.08 1229.08 1227.60
7.55 8.60 1226.55 1225.35
9.12 9.88 1228.44 1226.92

10.12 10.37 1229.58 1227.92

8.95 5.93 1227.30 1226.75
10.69 6.67 1229.18 1228.49
11.74 7.07 1230.31 1229.5JO

9.51 7.38 1227.85 1227.01
11.27 7.58 1229.66 1228.77
12.21 8.62 1230.87 1229.71

8.49 9.92 1229.72 1228.19
9.88 10.50 1231.29 1229.58

10.88 11.65 1232.69 1230.58

7.97 10.56 1230.60 1228.87
9.22 11.33 1232.11 1230.12

10.23 12.49 1233.55 1231.13

7.91 11.46 1232.95 1230.91
8.82 12.28 1234.16 1231.82

10.54 11.05 1235.39 1233.54

230.90
236.93
240.97

227.06
233.09
236.22

205.25
216.07
267.56

272.81
281.64
286.94

224.98
238.14
243.15

264.01
265.00
820.05

404.24
406.84
406.84

TOPIIID

374.46
360.06
381.26

336.50
348.04
349.09

246.58
267.29
274.69

191.30
198.57
205.15

196.85
207.28
214.23

188.57
196.42
202.09

183.74
190.45
195.88

Q

10.SO 10900.00
10.60 15500.00
10.SO 18530.00

10.93 10900.00
10.93 15500.00
10.93 18530.00

10.93 10900.00
10.93 15500.00
10.93 18530.00

10.94 10900.00
10.94 15500.00
10.94 18530.00

10.94 10900.00
10.94 15500.00
10.94 18530.00

10.99 10900.00
10.99 15500.00
10.99 18530.00

11.00 10900.00
11.00 15500.00
11.00 18530.00

11.01 10900.00
11.01 15500.00
11.01 18530.00

11.02 10900.00
11.02 15500.00
11.02 18530.00
11.05 10900.00
11.05 15500.00
11.05 18530.00

11.13 10900.00
11.13 15500.00
11.13 18530.00

11.19 10350.00
11.19 13750.00
11.19 17595.00

11.30 10350.00
11.30 13750.00
11.30 17595.00

11.33 10350.00
11.33 13750.00
11.33 17595.00

11.39 10350.00 228.83
11.39 13750.00· 245.71
11.39 17595.00 728.21
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

The surveyed cross sections entered into the model resulted in a lower water surface
elevation by nearly one-half of a foot. The water surface dropped due better definition of
river features.

Various bridge configurations were modeled for the reach of New River at the Union
Hills. A 5-span, 243 foot (74 m) bridge with piers at 48.5 foot (14.8 m) centers gave the
greatest flexibility to the roadway designers in matching existing road elevations (See
Figure 5). The bridge created an upstream water surface elevation of 1225.06 (373.825).
The impact on the water surface elevation is negligible when compared to the existing
conditions model.

In conclusion, the addition of a 5-span, 243 foot (74 m) bridge at the Union Hills Road
crossing will have a negligible effect on the upstream flood areas under the 100-year flow
conditions. The water surface profile is less than the original elevation shown on the
FIRM. The water surface after the construction of the Union Hills Dam and the water
surface after construction of the proposed Union Hills Bridge is contained with in the
banks of the New River channel.

HDR ENGINEERING, INC.15

One notable item was discovered while developing this model. While working with this
section of the river and adding cross-sections, it appears that there may be some overbank
flooding on the west side of the river near the current and new 83rd Avenue alignments.
Surveys for this project indicate a bank elevation of 1220.53 for cross-section 10.933.
The water surface elevation interpolated from the original model shown in Table 1 for
that cross section is 1223.56. This indicates a possibility of 3 feet of flooding. The
existing model had cross-sections 250' downstream and 730' upstream but no cross­
sections were taken in this area. Also the existing 83rd Avenue crossing accounted for in
the original model. The Union Hills bridge does not contribute overtopping bridge since
the bridge is upstream of this location. Also it would not be affected by any over topping
downstream of the bridge.

DRAINAGE REPORT
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

where;

6.0 On-Site Drainage.

HDR ENGINEERING, INC.17

The minimum Tc is 5 minutes.

6.1 General Information

On-site drainage for the bridge and portions of Union Hills and 83rd Avenue was
completed using the guidelines and procedures as outlined in the Flood Control District
of Maricopa County Drainage Design Manual. Volume I, Hydrology, was used to develop
the design discharge for the pavement drainage. Volume II, Hydraulics, was used to
design the catch basins and size the storm drains. Various computer generated
spreadsheets and modeling programs were also used to aid in the design. The design
storm for the on-site roadway design is the lO-year storm.

Tc = the time of concentration, in hours,
L = the length of the longest flow path, in miles,
~ = the watershed resistance coefficient,
S = the slope of the longest flow path, in ft.lmile, and
1 = the average rainfall intensity, in inches/hr.

6.2 Drainage Areas

The on-site drainage consists of the paved area on Union Hills Road between Sta. 1+900
on the west and the Loop 101 Freeway on the east. This area includes the bridge deck
drainage and a very small portion of 83rd Avenue pavement but excludes most of the
intersection. The intersection and the south half of Union Hills west of the intersection
(drainage area la) flows to the New River via the new 83rd Avenue. Figure 6 shows the
general location of the drainage areas and the catch basins. The drainage areas are
numbered and coincide with the catch basins to which they flow.

6.3 Hydrology

Runoff for each drainage area was computed using the Rational Method as recommended
in the MCFCD hydrology manual. Appendix D contains spreadsheets developed for each
drainage area. The determination of flow rates is an iterative process. The spreadsheets
allow for quick iteration using the Phoenix Metro Area IDF curves shown on page 3-6 of
the Hydrology Manual. Table 5 summarizes the results from the spreadsheets. Time of
Concentration (Tc) is calculated by using Equation 3-2 from the Hydrology Manual:

DRAINAGE REPORT
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6.5 Catch BasinJInlet Design

The following steps were used to locate and design inlets in the pavement curbed sections:

2. Compute spread and depth of flow for design Q (lO-year), using computer
version of HEC-12.

1. Estimate location of catch basin. Delineate and measure drainage area.
Determine intensity and runoff coefficient. Compute runoff using Rational Method.

HDR ENGINEERING, INC.19

3. If flow spread exceeds allowable criteria, move inlet location upstream, reducing
drainage area. Repeat steps 1 and 2. If pavement spread is less than allowable
spread, move inlet downstream and repeat steps 1 and 2. Iterate steps until solution
is found without overtopping of curb.

UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

TABLE 5 - Summary of Rational Method Results

Drainage Area Slope Tc Intensity Flow Rate

Area (acres) (%) (minutes) (incheslhour (cfs/cms)
)

la 0.19 0.32 11.9 3.45 0.54

Ib 0.19 0.32 11.9 3.45 0.54

2 0.23 1.43 7.5 4.54 0.83

3 0.23 1.43 7.5 4.54 0.83

4 0.82 1.74 10.9 4.06 2.66

5 0.82 1.74 10.9 4.06 2.66

6 0.10 1.30 5.0 4.93 0.40

7 0.10 1.30 5.0 4.93 0.40

6.4 Hydraulics

Catch basins and the connecting storm drains are designed to carry the lO-year storm.
The catch basin locations were determined by the geometric layout of the new roadway
sag sections and the bridge abutments. Stormwater will be collected near the abutments of
the bridge, and at the four comers of the intersection. The spread criteria of one dry lane
was not violated at any of the locations. Refer to Table 6 for a summary of catch basin
information. A general layout of the storm drainage system is shown in Figure 7.

DRAINAGE REPORT
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Figure 7
Storm Drain Layout
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

4. Size the catch basin needed to intercept 80-90% ofon-grade flow. Apply the
appropriate clogging efficiency as follows:

5. The above procedures are repeated for the next downstream inlet, adding in any
flow-by from the upstream inlet directly to the new peak flow.

This process was done using HEC-12 Pavement Drainage Program. The output
from the computer program is presented in Appendix E. Nine catch basins are
included in the system. Catch basins 1 and 2 are combination catch basins with one
3' wing, catch basins 4,5,7, and 8 are ADOT type 4 catch basins with for
installation next to barrier walls Catch basins 5 and 6 are combination catch basins
with two 3' wings. Catch basin 3a is installed to control nuisance flows only.

60-75
80
65

Spread (feet)
4.48
4.48
N/A
6.00
6.00
4.65
4.65
8.06
8.06

HDR ENGINEERING, INC.

50
80
65

Efficiency Due to Clogging (%)

Sump Continuous Grade

Q intercepted (cfs)
0.6
0.6
N/A
0.8
0.8
2.8
2.8
0.3
0.3

21

TABLE - 6 Summary of Catch Basins
Type

"D" w/1 3' wing
"D" w/1 3' wing
ADOTMedian

AD_OT "4"
ADOT "4"

"D" wl2 3' wings
"D" wl2 3' wings

ADOT "4"
ADOT "4"

Inlet Type

Grate Inlet
Curb Inlet
Combined

Catch Basin
1
2

3a
3
4
5
6
7
8

6.6 Stonn Drain Design

DRAINAGE REPORT

Stann drain pipelines are designed as a main line system only, with the pipeline passing
through each catch basin on the way to the outlet. This is possible because of the small flow
rates within each pipe. The maximum flow rate for the east side stonn drain is 6.2 cfs and
for the west side system is 2.2 cfs. The stonn drain in 83rd Avenue has been designed to
accept future flows from the roadway north of Union Hills for 1/2 mile. A spreadsheet
showing the assumptions made for in inflow is included in Appendix E. The stonn drain
design is based on two tailwater conditions. The best condition is when the New River is
not flowing. This condition is the most probable since even under major stonn events the
pavement will drain before the river has any significant flow. The other conditiollis 'W1en
the river is flowing at the 100-year flow rate. Under both conditions the roadway will drain
completely. Stonn drain pipe profiles and design worksheets are in Appendix F. While the
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

7.0 Bank Protection

6.7 Westbrook Village Storm Drain

8.0 Scour Analysis

HDR ENGINEERING, INC.22

To ensure the stability of the new bridge abutments, bank protection will be incorporated as
recommended in HEC-20, Stream Stability At Highway Structures. At the Union Hills
Bridge location there is no restricting of the channel and the minimum would be sufficient.
At this location, however, bank protection of a similar nature exists upstream on the east
bank and downstream on the west bank. The bank protection for the bridge will be extended
to, and tied Into the existing protection providing an integrated system of bank stabilization.

Westbrook Village drains stormwater runoff through a 42" storm drain which outlets in the
New River just downstream of the existing 83rd Avenue crossing. This outlet will be
relocated to the downstream side of the proposed 83rd Avenue crossing to reduce nuisance
flow across the roadway. The profile of the proposed 83rd Avenue is very close to grade
through the main channel of New River precluding culverts under the roadway.

Manufacture information from Maccaferri Gabions Inc. was used to determine an adequate
cross section for the gabion mattresses. Gabion bank protection one foot thick, filled with
rock ( Dso =0.5 feet (0.15 m)) were found to be adequate for the flows predicted by the
HEC-2 model. A polymeric filter fabric placed on the surface before gabion installation will
prevent the loss of fines through the mattress when flooding occurs. This design is
consistent with the gabions on the east bank and is slightly larger than the design of the
gabions on the west bank. Gabion protection will also be installed and wrapped around
where 83rd Avenue penetrates the existing protection. Gabion locations and design
worksheets are contained in Appendix G.

pipe size could be smaller, the City of Glendale requested a 2 foot (610 mm) pipe minimum
to allow for future improvements.

Scour analysis was performed for the Union Hills bridge using the output of the HEC-2 for
New River under lOO-year and 500-year flooding conditions. Because the bridge does not
constrict the river cross section, and there is no overbank flow upstream of the bridge,
there is no contraction scour or abutment scour. The bridge opening is slightly larger than
the upstream channel and so the effect of the piers doesn't even cause a contraction in the
bridge section. The 100-year pier scour is estimated to be between 10.7 (3.3 m) and 12.6
(3.8 m) feet depending upon which K.3 factor is used. Because the bed form is diffiOJlt to
determine under the bridge the lower number is typically used. Long term degradation is
much more difficult to adequately determine. Because the river is in an armoring mode

DRAINAGE REPORT
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UNION HILLS BRIDGE AT NEW RIVER - JULY, 95

with cobbles of 4" to 12" (102 mm to 304 mm) diameter, significant long term scour is
not anticipated. With a long term scour estimate of 2.5 feet for the 100-year event, the
total scour would be about 13.2 feet (4.0 m). If the bed material is 15% cobbles, nearly 3
feet (0.9 m) of amour would develop during this 13.2 feet (4.0m) of scouring.

The pier scour for the 500-year storm event was 11.8 (3.6 m) to 13.9 (4.3 m) feet. The
long term scour was estimated to be 5 feet (l.5m). This would produce a total scour of
about 16.8 feet (5.1 m). Again, for a 15% cobble bed material, the total armoring would
be over 3.5 feet (1.1 m) for the 16.8 feet of scour. Scour worksheets are contained in
Appendix H.
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HEC-2 ~TER SURFACE PROFILES

Version 4.6.Z; May 1991
""""" ..""""**"****"",,,,,

THIS RUN EXECUTED 10HAR95 11:11:04

T1 NE~ RIVER ABOVE SKUNK CREEK, PHOENIX, ARIZ., SEPT 1985 (UHEXST .DAT)
TZ Edited by HDR (1-95) for Union Hills Drive Bridge Analysis
T3 Existing Conditions (As Recieved end Reconstituted by HDR)

Existing Condition Flood Plain Hodel FIS " CORPS Q's
EstiMated starting WSEL frOM FIS Profiles for 1oo-yr.

REVISED HEC-2 FILE NRIVER.DAT TO HAVE INPUT DATA MATCH ~ITH THE HARDCOPY
PRINTOUT OF THE HEC-2 FILE IN THE FLOOD CONTROL DISTRICT LIBRARY THAT
CORRESPONDS WITH PUBLISHED FEMA DATA.
THE HEC-Z MODEL ON THE PRINTOUT ~S ~S RUN ON 9 OCTOBER 1985 USING THE
HAY 1984 UPDATED VERSION OF HEC-Z.
THIS HEC-Z"MODEL APPEARS TO BE THE BEST MATCH WITH PUBLISHED FEMA DATA
FOR NE~ RIVER FROM BELL ROAD UPSTREAM TO THE N~ RIVER DAM.
THE RESULTS GENERATED BY THIS HEC-2 MODEL DOUNSTREAM OF BELL ROAD SHOUDN'T
BE USED.
THE PUBLISHED FEHA DATA FOR THE REACH BELOW BELL ROAD HATCHES CLOSELY WITH
HEC-2 MODEL REVSB., ~HICH ~AS DEVELOPED BY cae " VAN LOO.
THE CROSS SECTIONS BELOW BELL ROAD ~HERE RETAINED FOR NISTORICAL REASONS.
THIS HEC-2 MODEL HASN'T BEEN UPDATED FOR ANY CHANCES THAT MIGHT OCCURED
SINCE THE MODEL ~S ORIGINALLY CREATED.

I

I
I
I
I

J1 ICHECK

JZ NPROF

1

INQ

2

IPLOT

NINV

PRFVS

-1

IDIR

XSECV

STRT

XSECH

METRIC

FN

HVINS

ALLOC

Q

I~

WSEL

1170.5

CHNIM

FQ

ITRACE

15

.045 .045 .035 .200 .400
2 41000 41000

1985 TOPO - DIGITIZED DATA SEC.8.655 THRU SEC.9.129
DOUNSTREAH STUDY LIMIT

J3 VARIABLE CODES FOR SUMMARY PRINTOUTI
I
I
I
I

NC
QT

38
1

10HAR95

43
50

11:11:04

53 21 55 Z6 56 22 54 4
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I
NE~ RIVER-SKUNK CREEK CONFLUENCE

I
X1 8.655 36 9581.4 10224.3 750 150 400
X3 10
GR 1173.9 8649.5 1172.8 8725.6 1173.6 8761.4 1172.8 8805.7 1171.9 8882.4

GR 1171.9 8973.3 1171.7 9029.3 1170.9 9157.1 1170.5 9250 1170.8 9322

GR 1170.3 9369.5 1169.5 9443.6 1169.3 9488.5 1171.5 9503.3 1167.1 9548.1

I
GR 1171.6 9581.4 1166.9 9605.5 1161.4 9624 1157.9 9660 1156.6 9716.3

GR 1155.1 9744.7 1156.1 9761.1 1155.3 9864.2 1155.3 9905.7 1156.2 9954.8

GR 1156.3 10000 1156.3 10071 1156.7 10091.4 1155.7 10121.5 1155.7 10154.7

GR 1164.5 10193.7 1171.2 10224.3 1172.3 10244.2 1171.2 10247 1171.1 10299.3

GR 1170.6 10403.3

··1··.. ·,,··· NC .100 .300
QT 2 12000 19000
ET 9.1 9762.5 10213.5

BEGIN DISCHARGE FOR N~ RIVER ONLY

I
X1 8.731 45 9762.5 10213.5 400 400 400
X3 10
GR 1174.8 8627 1174.1 8663.6 1172.6 8666.7 1174.4 8670.4 1172.1 8683.8

GR 1170.8 8831.8 1170.4 9040 1170 9196.9 1168.3 9265.9 1167 9305.7

GR 1166.8 9321 1173.5 9346 1167.4 9377.8 1160.3 9401.7 1156.9 9425.5

I
GR 1157.6 9463 1156.3 9473.2 1158.8 9489.1 1166 9510.2 1169.2 9519.8

GR 1168.9 9553.9 1169.2 9595.9 1168.6 9640.2 1168.3 9678.4 1173.6 9692.1

GR 1171.9 9727.6 1171.4 9748.3 1172.8 9762.5 1172.6 9771 1167.8 9795.5

GR 1160 9831.2 1157.1 9844 1156.1 9894.9 1156.9 10000 1157.8 10055.6

GR 1157.3 10089.1 1156.7 10123.2 1157.3 10151 1164.7 10183.1· 1170.6 10206.7

I
GR 1172.2 10213.5 1173.3 10246.5 1172 10250.5 1171.9 10342.2 1171.3 10403

REVISED THE ELEVATION OF STATION 9478.8 FROM 117039 TO 1170.9 (TI4M 3-94)

I
ET 9.1 9771.3 10219.2

Xl 8.807 58 9771.3 10219.2 400 390 400

X3 10
GR 1174.2 8591 1174.2 8613.7 1174.8 8626.5 1174.6 8637.8 1173.1 8640.4

GR 1174.2 8644.4 1172.8 8658.6 1172.4 8867.9 1172 9015.9 1171.9 9044.3

1
GR 1172.4 9063.6 1170.8 9080.6 1170.8 9093.1 1174.4 9117.5 1175 9131.2

GR 1172.2 9150.5 1164.2 9172.6 1160.1 9193.9 1158.6 9221.8 1157.7 9249.9

GR 1159.2 9261.8 1157.9 9281.7 1159.2 9293.1 1164.6 9312.1 1171.3 9327.1

GR 1170.8 9359 1170.5 9382.8 1171.1 9406.1 1170.6 9448.1 1170.9 9478.8

GR 1171.6 9539 1171.9 9588.1 1172.4 9618.2 1172.2 9646.1 1172.1 9673.9

:':'1;3::':::'
GR 1178~4 9688.1 1187.7 9701.7 1193.4 9715.9 1194.1 9729.6 1186.6 9749.4

GIl 1174.7 9771.3 1169.2 9792 1162.1 9826.7 1158.7 9848 1158.4 9918.7

GR 1158.3 9957.1 1158.8 ooסס1 1158.6 10069.8 1158.4 10113.6 1158.5 10146.5

GR 1163.7 10172.1 1170.8 10201.6 1173.9 10219.2 1174.4 10248.2 1173.2 10258.1

GR 1173.9 10328.3 1173.6 10380.5 1173 10402.7

I ET 9.1 9824.7 10216.9

Xl 8.883 55 9824.7 10216.9 280 400 400

X3 10
GR 1176.2 8580.8 1175.3 8595.6 1173.7 8597.9 1174.9 8600.1 1173.5 8625.1

"I
GR 1174.4 8705.8 1174.1 8768.8 1175.2 8824.2 1179.5 8846.4 1180.4 8864.3

GR 1177.5 8878.5 1167.9 8905.2 1162.9 8926.2 1159.6 8943.8 1159.9 8977.9

GR 1158.5 8985.3 1161.3 9000.6 1158.4 9027.9 1158.8 9040.4 1162.1 9058.5

1
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I GR 1169.4 9075.9 1173.3 9086.9 1174 9126.4 1173 9140.3 1173 9167.6

GR 1172.7 9204.5 1174.4 9252.2 1173.6 9288.3 1173.9 9325 1173.7 9357.3

GR 1174.3 9422.7 1174.7 9473.8 1173.9 9529.7 1173.9 9563.4 1175.1 9610.3

I
GR 1174.9 9680.1 1175.9 9745.5 1174.9 9824.7 1169.4 9860.8 1166.1 9911.3

GR 1163.8 9955.6 1163.1 9984.3 1163.1 10000 1160.2 10004.5 1160.9 10056.5

GIl 1160.1 10106.7 1160.4 10145.4 1163.8 10164.1 1171.6 10191.4 1176.3 10216.9

GR 1177 10247.6 1175.5 10249.9 1176.3 10292.2 1176.1 10347.6 1175.3 10404.7

I
ET 9.1 9809.4 10213.2

OlD CORP STATION NO. 8.95=0.6
Xl 8.936 60 9809.4 10213.2 300 300 290
X3 10
(OR 1180 8590.6 1174.5 8616.4 1165.7 8644.6 1162.8 8656.8 1162.9 8675.8

I
GIl 1163.3 8691.1 1163 8713.3 1162.3 8740 1166.9 8754.2 1173.7 8779.8

GIl 1179 8797.9 1177.6 8810.7 1177.4 8832.3 1175.7 8843.9 1174.6 8913.5

GIl 1175.6 8920.6 1174.6 8947.9 1175.5 9022.3 1175.5 9091 1175.9 9152.4

GIl 1176.4 9222.8 1177 9261.2 1177.8 9274 1177.1 9322 1177.8 9335.9
GIl 1178.2 9360.6 1175.8 9370.5 1176.9 9389.9 1177.8 9408.3 1175.5 9452.4

I GIl 1177 9483.3 1176.2 9535.9 1175.6 9543.2 1176.6 9575.3 1176 9615.4
GIl 1177.8 9634.7 1176.7 9680.7 1177.8 9708 1176.9 9754 1176 9785.5

GR 1176.1 9797.7 1177.3 9809.4 1176 9817 1167.6 9825.6 1166.8 9859.6

I
I



I 1166.7 9894 1165.7 9939.7 1165.3GR 9959.9 1165.7 9994.3 1162.2 ooסס1

GR 1162.3 10069.8 1161.8 10110.7 1162.1 10143.1 1167.9 10169.2 1174 10192.8

I
GR 1178.2 10213.2 1178.2 10244.2 1177.7 10247.6 1177.1 10309.8 1176.6 10402.1

REVISED THE ELEVATION OF STATION 8934.8 FROM 1744.7 TO 1174.7 (TI4M 3-94)
II II II II II 9747.2 II 11m2 II 1177.2 II

II II II II II 9765.9 II 117835 II 1178.5 II

I
II II II II 9792 II 117838 II 1178.8 II

II II II II II 9802.3 II 117936 II 1179.6 II

II II II II II oo.0סס1 II 116535 II 1165.5 II

I
ET 9.1 9886.1 10212.7

X1 8.977 58 9886.1 10212.7 220 200 210

X3 10
GR 1177.7 8605.6 1175.6 8628.1 1174.7 8658.4 1174.4 8712.7 1174.6 8744.5

GR 1175.6 8767.2 1174.1 8802.4 1175.6 8841.6 1174.9 8864.9 1175 8878.6

I
GR 1174.7 8934.8 1174.7 8953.5 1175.5 8991.6 1175.7 9030.5 1176.4 9064

GR 1178.2 9075.1 1176.8 9084.2 1176.6 9130.2 1176.8 9179.1 1177.1 9252.3

GR 1176 9330.2 1176.4 9370.6 1177.8 9377.4 1176.8 9385.9 1176.8 9448.7

GR 1177.3 9491 1176.4 9537 1176.4 9556.3 1176.9 9609.7 1176.8 9662.3

GR 1176.3 9713.1 1177.2 9747.2 1178.5 9765.9 1178.8 9792 1179.6 9802.3

I
GR 1178.3 9821 1180.8 9828.4 1176.5 9836.1 1176.5 9867.6 1177.2 9886.1

GR 1168.4 9900 1167.1 9909.3 1165.7 9938 1164.9 9976.1 1165.5 ooסס1

GR 1163.6 10007.3 1163.7 10066.4 1164 10103.3 1163.5 10128.9 1163.5 10137.4

GR 1168.4 10163.5 1173.3 10188 1178.5 10209 1179.3 10212.7 1180.9 10243.9

GR 1180.1 10248.2 1179.7 10281.7 1179.8 10401.6

1
1
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1
ET 9.1 9764.5' 10207

GREENUAY ROAD AREA
X1 9.009 34 9764.5 10207 330 180 180

X3 10
GR 1177 8740 1176.9 8817.3 1177 8883.2 1177.1 8937.1 1177.2 9008.7

1
GR 1177.5 9075.7 1177.5 9150.2 1177.5 9213.2 1177.7 9285.6 1177.7 9368.3

GR 1177.9 9462 1178.2 9547.2 1178.2 9614.3 1178.3 9675.6 1178.3 9725.9

GR 1178 9764.5 1174.2 9786.1 1167.1 9821.6 1164.9 9852.3 1166 9886.3

GR 1164.6 9921 1163.6 9960.8 1162.9 10000 1164.1 10055.9 1164.8 10109.6

GR 1164.8 10149.3 1169.2 10162.4 1178.6 10177.2 1179.9 10207 1180.3 10253.3

GR 1179.5 10304.1 1180.2 10353.8 1179.8 10424.8 1179.3 10475.4

'''''I. ,r•..,.."·,,~,_: ,.).:,~:c~<.~.

ET 9.1 9689.8 10113.8

X1 9.047 44 9689.8 10113.8 280 160 200

X3 10

I
GR 1179.8 8601.2 1179.8 8619 1180.6 8633 1179.4 8n1.9 1179.5 8798.8

GR 1179.2 8858.5 1178.9 8933.2 1178.1 9004.2 1173.2 9070.4 1178.8 9154.1

GR 1178.8 9233.1 1178.8 9306.9 1179 9377.9 1179.1 9475.6 1178.6 9532.5

GR 1178.7 9570.5 1180.6 9579.9 1180 9593.2 1181.6 9616.5 1180.5 9660

GR 1177.5 9689.8 1171.4 9715.9 1166.4 9742.1 1166.2 9751.1 1166.9 9756.8

I· GR 1162.3 9762.5 1162 9781 1163.2 9794.9 1163.3 9845.4 1164 9880.4

".;. GR 1162.9 9904.5 1161.7 9907.9 1161.2 9937.7 1161.9 9971.5 1162.6 ooסס1

GR 1165 10050.5 1165.7 10084.6 1171 10101.3 1177.6 10113.8 1178.2 10168.4

GR 1178.2 10218.1 1178.1 10298.2 1178.7 10354.4 1178.2 10401.6

I
NC .060
ET 9.1 9641.2 10090

OLD CORP STATION NO. 9.15~.8

END 1985 TOPO DIGITIZED SECTIONS. END CIL • 10000
X1 9.129 51 9641.2 10090 290 460 420

I
X3 1.0
GR 1182.2 8558.3 1182.2 8569.9 1183 8580.4 1181.8 8652.3 1181.8 8719.9

GR 1182.2 8785.2 1181.7 8844.6 1181.3 8932.3 1180.6 8995.9 1180.5 9075.5

GR 1181 9134 1181 9205.5 1181.5 9271.4 1181.2 9370.8 1180.3 9417.1

GR 1180.3 9499.5 1180.1 9524.8 1180.8 9562.3 1180.3 9599.2 1180.9 9629.9

I GR 1180.6 9641.2 1176.6 9662.3 1173 9666.8 1173.4 9673 1164.9 9688.4

GR 1165.5 9712.2 1166.2 9768.2 1166.3 9795.2 1167.5 9799.7 1164.8 9814.5

GR 1164.2 9836.1 1165.2 9889.5 1165.1 9919.9 1166.3 9971.3 1167.1 9982.6

GR 1168.1 9987.7 1167.9 ooסס1 1168.9 10061.6 1171.8 10079.8 1178.7 10090

GR 1179 10117.8 1179 10195.1 1178.6 10241.7 1178.5 10245.1 1179.1 10304.1

I GR 1179.2 10370.6 1179.6 10401.5 1179.9 10429.4 1178.7 10432.2 1180.1 10433.6

GR 1179.5 10439.6

REVISED THE ELEVATION OF STATION 18380 FROM 185.2 TO 1185.2 (TMH 3-94)
II II II II II 20015 II 118135 II 1181.5 II

I NC .050 .060 .035 .100 .300

I
1



I ET 9.1 19660 20015

1

I
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BEGIN STATION C/L • 20000
X1 9.318 39 19660 20015 1000 1000 1000

I
X3 10
GR 1192 16150 1170 16210 1170 16310 1194.6 16420 1186 16465

GR 1186.8 16560 1184 16830 1185.2 16920 1184 17065 1184 17120

GR 1186 17130 1186 17150 1184 17160 1183.7 17360 1184 17470

GR 1185 17855 1185.2 18380 1185.3 18430 1185 18460 1185.1 19440

I
GR 1186 19660 1184 19685 1178 19710 1178 19865 1176 19945

GR 1174 19985 1173.2 20000 1174 20010 1181.5 20015 1181.3 20105

GR 1182 20360 1184 20370 1186 21110 1186 21150 1184 21595

GR 1182 22220 1180 22940 1180 23725 1181.2 23740

I
QT 2 11450 17250
ET 9.1 19770 20235

X1 9.492 40 19770 20235 910 890 920

X3 10
GR 1197.2 16090 1178 16135 1178 16185 1193.2 16240 1192 16250

I
GR 1190 16470 1188 17185 1187 17360 1188 17710 1188.6 17900

GR 1189.3 18260 1189 18870 1188.8 18885 1190 18900 1190 18920

GR 1189.2 19030 1189.5 19300 1188 19610 1185 19635 1186 19650

GR 1188 19700 1188 19770 1186 19905 1184 19930 1184 19950

GR 1180 19970 1179 ooסס2 1180 20055 1182 20160 1184 20195

I
GR 1193.9 20235 1186 20255 1185.4 20310 1186 20785 1188 20800

GR 1188.8 21100 1190 21450 1190 22860 1188 23130 1188 24240

NC .040 .060 .035
ET 9.1 19840. 20060

I
X1 9.692 31 19840 20060 1050 1040 1056

X3 10
GR 1194 15930 1192 16660 1190 17050 1189.8 17130 1190 17440

GR 1192 18040 1194 18880 1195 19040 1194.4 19150 1194 19280

GR 1194 19680 1192 19790 1192 19830 1195 19840 1186 19880

I
GR 1184.1 ooסס2 1186 20015 1188 20020 1190 20040 1196.1 20060

GR 1194 20060 1193.2 20090 1194 20195 1194 21315 1196 21690

GR 1196 21725 1194 22305 1192 24380 1190 24790 1190 25100

GR 1192 25440

Ne .060 .060 .035 .300 .500

·· .. t"·>·><>~; ET 9.1 19840 20080
~~ . ;'~~:4:;~~

X1 9.889 31 19840 20080 1100 1050 1040

X3 10
GR 1200 14530 1198 15330 1196 17370 1198 17830 1200 18620

I
GR 1201.6 19190 1200 19460 1198 19490 1196 19510 1196 19570

GR 1198 19590 1198 19810 1200 19820 1200 19840 1198 19850

GR 1196 19870 1190 19890 1188 19900 1190 19920 1190 19965

GR 1188.2 20000 1190 20050 1200 20080 1200 20970 1198.6 21620

GR 1200 21710 1200 21730 1198 22710 1196.1 23410 1198 24490

';·1>
GR 1198 26950

.;-;.;.. ;
REVISED THE ELEVATION Of STATION 15520 FROM 120034 TO 1200.4 (THM 3-94)

I
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NC .060 .060 .030 .300 .500

I
ET 9.1 19790 20032

BelL RQ,IJ)
X1 9.953 27 19790 20032 335 335 335

X3 10
GR 1202 15050 1200.4 15520 1200 16550 1200 16890 1200.5 17285

I
GR 1200 17540 1200 17610 1202 18770 1202 18860 1202.4 19045

GR 1200 19515 1200 19790 1194 19805 1192 19840 1192 19910

GR 1190 19990 1188.6 20010 1200 20030 1202 20032 1202 20050

GR 1200 21475 1200 21785 1198 22680 1198 24780 1200 25390

GR 120.0 26215 1200.6 26810

I ET 9.110 19825 20110

SB .900 1.560 2.6 213 20 2800 1.880 1188.61 1188.6

SPECIAL BRIDGE
X1 9.967 29 19825 20110 75 75 75

I Xl
; 1 1200.9 1207.5

X3 10
BT 21 15025 1204 15450 1203.5 16410 1202

I
I





,I
GR 1216 19888 1214.1 ooסס2 1216 20010 1220 20015 1220 20190

GR 1222 20405 1224 20480 1224 20555 1222 21230 1220 22410

I
GR 1218 23155 1217.8 23290 1218 23405 1220 23875 1220 23910

GR 1218 25030 1218 25155 1220 25180 1220.6 25210 1220 25240

GR 1218 25935 1218 27130 1220 27370 1220 27690 1222 28035

GR 1222 28610 1223 28690
1

I
10KAR95 11:11:04 PAGE 8

ET 9.1 19905 20250

I
UNION HILLS DRIVE

X1 10.989 37 19905 20250 920 1000 980
X3 10
GR 1232 15130 1231 15330 1231 15900 1230 16280 1228.3 16485

GR 1228 16700 1227 16970 1227.7 17355 1228 18930 1228 19575

GR 1226 19780 1226 19850 1226 19905 1220 19955 1218.2 20000

I GR 1220 20080 1222 20175 1224 20200 1226 20250 1226 20251

GR 1226 20252 1228 20295 1228.2 20530 1228.6 20910 1228 21640

GR 1226 22470 1225 22630 1224.6 22820 1224.2 23230 1226 24300

GR 1226 24490 1224 24995 1222 25830 1221.2 26800 1222 27800

I
GR 1224 28070 1226 28380

ET 9.1 19820 20115

NC .045 .045
NEY SECTION • LEFT BANK TAKEN FROM ARROYHEAD RANCH

I
UASTEUATER TREATMENT PLANT GRADING PLAN-DIBBLE &ASSOC.

X1 11.129 7 19820 20115 710 710 110
X3 10
GR 1232 19820 1225 19840 1222 19850 1221.7 20000 1222 20090

GR 1225 20100 1230 20115

I QT 2 10350 13750
ET 9.1 19830 20055

X1 11.188 23 19830 20055 310 310 320
X3 10

I
GR 1232 19830 1225 19850 1222 19860 1222 19975 1222 20000

GR 1224 20020 1232 20055 1232 20080 1234 20420 1234 20770

GR 1234.4 21080 1234 21335 1232 22210 1230 23060 1229.5 23110

GR 1230 23225 1232 24360 1232 24390 1230 25130 1228 25580

GR 1226 26990 1226 21460 1228 28315

;.;;I~:;::;;;;;~;i ET 9.1 19900 20120

x1 11.301 10 19900 20120 600 600 600

X3 10
GR 1232 19890 1235 19900 1235 19905 1232 19915 1226 19930

I
GR 1224 19938 1222.2 ooסס2 1226 20070 1230 20100 1236 20120

NC .045 .060 .035
ET 9.1 19900 20175

X1 11.386 32 19900 20175 440 420 450

'I' " X3 10
" GR 1240 16820 1238 17220 1238 18760 1240 18800 1244 18850

GR 1244 18915 1238 18950 1238 19040 1236 19280 1236 19420

GR 1233 19430 1233 19890 1233 19892 1233 19900 1228 19905

GR 1228 19912 1226 19975 1223 20000 1226 20030 1228 20085

I
GR 1230 20115 1232 20150 1238 20175 1239.5 20820 1238 22925

GR 1238.8 23655 1240 24780 1240 24805 1238 25705 1236.8 26140

GR 1238 26800 1240 27485
1
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I ET 9.1 19780 20170

X1 11.481 15 19780 20170 480 540 520

I
X3 10
GR 1240 19130 1238 19305 1230 19320 1228 19380 1228 19550

GR 1230 19110 1236 19780 1230 19800 1232 19860 1230 19900

GR 1228 19950 1221.4 ooסס2 1230 20060 1234 20140 1240 20170

I
ET 9.1 19470 20310

X1 11.566 37 19470 20310 280 530 460
X3 10
GR 1241 17270 1240 18790 1242 18940 1242 19140 1240 19170
GR 1240 19470 1236 19480 1234 19550 1234 19160 1230 19175

I
GR 1230 19790 1232 19810 1234 19820 1234 19855 1232 19860

GR 1232 19940 1230 19980 1229.7 20000 1230 20010 1230 20180

GR 1232 20295 1240 20310 1240 20335 1242 20780 1244 21030

I
I



I GR 1244.2 21620 1244.2 21960 1244 22190 1243.6 23225 1244 23470
GR 1244.9 24495 1246 25220 1245 25570 1244 26550 1244 26660

I
GR 1246 27240 1246.7 27420

ET 9.1 19925 20510
X1 11.759 35 19925 20510 1050 980 1020
X3 10

1
GR 1246 17890 1245 18190 1246 18510 1246 18920 1246.5 18930
GR 1246 18950 1246 19120 1244 19230 1244 19255 1244 19880
GR 1244 19900 1244 19925 1236 19940 1235 20000 1236 20040
GR 1236 20455 1242 20465 1244 20495 1248 20510 1248 20525

GR 1246 20540 1246 20620 1246 20760 1246 20800 1246 20820

I
GR 1246 21070 1248 21460 1250 21630 1250 21870 1219.6 22350

GR 1249 22980 1249.2 23620 1250 25015 1250 25960 1250.4 27420

NC .060 .060 .035
ET 9.1 19865 20510

I
X1 11.949 35 19865 20510 990 1000 1000
X3 10
X4 1 1247.4 20700
GR 1250.8 18670 1250.4 18895 1250.4 19275 1251 19500 1251 19535
GR 1250 19865 1248 19920 1246 19974 1244 19976 1243 ooסס2

1
GR 1244 20045 1244 20215 1242 20280 1242 20470 1244 20480
GR 1246 20510 1246 20520 1246 20530 1246 20590 1246 20600
GR 1248 20925 1250 20940 1252 21660 1254 22180 1254 22280

GR 1252.8 22630 1254 22985 1252.5 23380 1254 23685 1244 23750

GR 1252.4 24515 1254 25865 1254 26540 1256 27550 1256.5 27760

I: ET 9.1 19890 20680

X1 12.125 37 19890 20680 910 1000 930
X3 10
GR 1256 19305 1256.1 19430 1256 19805 1256 19860 1258 19875

I
GR 1258 19890 1256 19920 1254 19923 1250 19930 1248.2 19950

GR 1248.5 20000 1250 20025 1250 20090 1248 20140 1248 20160

GR 1250 20230 1250 20320 1248 20330 1248 20440 1250 20565

GR 1252 20600 1254 20640 1258 20680 1258 20710 1254 20730

GR 1254 20800 1254 20810 1254 20860 1253 21155 1254 21455

I
GR 1256 22190 1258 22395 1258 22940 1259 24160 1260 26290

1
10MAR95 11:11:04 PAGE 10

;~'I:':i:.;:,': ..;
GR 1260 27215 1261.7 27800

OT 2 9800 12000
ET 9.1 19830 20240

X1 12.313 28 19830 20240 1010 980 990

I
X3 10
GR 1261 18650 1260 19080 1260 19800 1262 19810 1262 19830

GR 1260 19835 1258 19840 1256 19935 1254 19950 1252.2 ooסס2

GR 1254 20220 1260 20240 1260 20260 1258 20300 1258 20320

GR 1258 20360 1258 20362 1258 20440 1258 20450 1258 20455

·1
GR 1258.6 21090 1259 21610 1260 22140 1261.5 22890 1261.9 23990

GR 1262 24500 1262 27100 1263.3 27570

ET 9.1 19810 20280

X1 12.511 35 19810 20280 1000 1020 1056

I
X3 10
GR 1266 18920 1266 19115 1266 19240 1264 19385 1263 19600

GR 1Z62 19700 1262 19710 1262 19720 1263.6 19810 1260 19865

GR 1258 19905 1257.3 ooסס2 1258 20070 1264 20110 1264 20140

CR 1262 20210 1260 20220 1260 20265 1264 20280 1264 20350

I
GR 1262 20365 1260 20400 1260 20440 1264 20460 1264 20610

CR 1263.6 20830 1264 20995 1265 21585 1265 22640 1266 23100
GR 1266 24600 1265.7 24880 1266 26000 1265.7 26670 1266 27380

ET 4.1 9.1 20980 19810 20330

I
X1 12.701 34 19810 20330 1030. 1020 1000
X3 10
X4 1 1269.6 20500
GR 1270.6 19190 1270 19700 1270 19810 1268 19820 1266 19985

GR 1264.7 20000 1265 20070 1266 20290 1268 20330 1270 20600

I
CR 1269 20660 1270 20740 1270 20980 1266 20990 1266 21090
GR 1268 21100 1268 21150 1262 21190 1262 21200 1270 21230
GR 1270 21260 1269.6 21510 1270 21770 1271.4 23220 1270.6 23800
GR 1270 23910 1270 23920 1270.7 24130 1268.8 24900 1269.1 26070
GR 1269.6 26710 1270 27000 1270 27650 1270.7 27740

I ET 4.1 9.1 21135 19845 20360
X1 12.896 40 19845 20360 1010 1010 1030

I
I



I X3 10
X4 1 1274 20420

I
GR 1276 18670 1274 18750 1275.6 19330 1274 19845 12n 19850
GR 1270 19965 1268.8 ooסס2 1270 20020 1270 20350 1273 20360
GR 1274 20585 1276 20620 1276 20670 1274 20675 1274 21135
GR 1270 21165 1270 21180 1274 21200 1274 21250 1270 21260
GR 1270 21350 1264 21365 1264 21390 1274 21410 1274 21495

I
GR 1276 21560 1277.2 21900 1276 22520 1275.6 22660 1276 23015

GR 1277 23610 1276 24190 1276 24280 1274.9 24440 1275.7 25428

GR 1274.2 25910 1274.9 26740 1274 26945 1274 27000 1276 27660
1
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I QT 2 7900 9539
ET 4.1 9.1 21645 19930 20350

I
Xl 13.076 3Z 19930 20350 950 980 950
X3 10
GR 1280 19510 1278 19930 1274 19940 12n.6 ooסס2 1274 20050
GR 1276 20090 1276 20210 1274 20260 12n 20270 12n 20315
GR 1274 20335 1278 20350 1279 20480 1278 21020 1278 21150

I
GR 1280 21645 1280 21660 1278.6 21740 1278.6 21760 1278 21780

GR 1278 21800 1280 21960 1280 22825 1279.6 23250 1280 23630

GR 1280 24220 1278 24835 1278.6 25040 1278.6 26370 1278 26740

GR 1278 26920 1280 27585

I
ET 4.1 9.1 21410 19810 20120
Xl 13.227 26 19810 20120 800 670 800

X3 10
GR 1284 18690 1282 19260 1282 19690 1281.5 19810 1276 19845

GR 1274 19970 1273.9 ooסס2 1274 20030 1278 20090 1280. 20100

I
GR 1282 20120 1282 21410 1276 21425 1276 21440 1282 21455

GR 1282.2 21900 1284 22160 1282.6 22860 1284 23350 1284.7 23820

GR 1284 24080 1282 24510 1282 24580 1281.8 24730 1281.5 25780

GR 1282 27300

I
ET 4.1 9.1 21425 19870 20170

X1 13.420 33 19870 20170 970 1000 1020
X3 10
X4 2 1187.2 19750 1186 19700
GR 1290 18215 1288 19350 1288 19490 1286 19560 1287.5 19870

;::I::;:tJ;f,;~;;.
GR 1284 19880 1282 19975 1281.8 ooסס2 1282 20040 1282 20080

GR 1286 20100 1288 20150 1290 20170 1290 20185 1288 20195

GR 1288 20315 1288 20490 1288 20780 1287 20840 1286 21425

GR 1284 21570 1282 21580 1282 21610 1286 21650 1286 21760
GR 1288 21875 1297 21900 1288 21940 1288 23570 1288.7 23780

I
GR 1289.6 25395 1290 26450 1290.7 26525

Ne .050 .050 .035
ET 4.1 9.1 21380 19870 20455

X1 13.619 39 19870 20455 1090 1020 1056

I
X3 10
GR 1296 18690 1294 19490 1294 19835 1294 19870 1294 19890

GR 1286 19910 1286 19995 1285 ooסס2 1286 20005 1290 20105

GR 1290 20315 1292 20360 1292 20445 1290 20450 1292 20455

GR 1293 20456 1292 20457 1292 20470 1290 20480 1290 20520

I
GR 1294 20540 1294 20600 1294 21380 1292 21680 1290 21690

GR 1290 21710 1292 21755 1294 21780 1294 21850 1290 21880

GR 1290 21895 1292 21905 1294 22680 1295.4 23340 1295.7 24310

GR 1294 24400 1294 25040 1294.8 25580 1296 26565

I
ET 4.1 9.1 21430 19890 20340

X1 13.818 33 19890 20340 1050 1050 1056
GR 1302 18660 1300 19320 1300 19890 1298 19895 1296 19970

GR 1295.5 20000 1296 20015 1296 20130 1294 20250 1294 20325

GR 1298 20340 1298 20450 1296 20460 1296 20630 1298 20740

I GR 1300 20750 1300 20870 1299.2 21160 1300 21305 1300.3 21430

1
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I GR 1300 21580 1298 21820 1294 21840 1294 21850 1296 21860
GR 1296 22050 1298 22060 1300 22865 1300 23030 1300.6 23470

GR 1300.8 23985 1300 24550 1300 26150

REVISED THE ELEVATION Of STATION 22245 FROM 2300 TO 1300 (THH 3-94)

I QT 2 6100 7207

I
I



I ET 4.1 9.1 22160 19915 20270

X1 14.013 39 19915 20270 1020 1055 1030

I
X4 5 1304 20900 1302.3 20930 1304 20960 1304 21100 1302
X4 21170
GR 1306 19285 1304 19690 1304 19915 1302 19940 1302 19960
GR 1300 19962 1299 20000 1300 20010 1302 20035 1300 20120
GR 1302 20190 1302 20250 1303 20270 1302 20300 1302 20625

I
GR 1300 20645 1300 20660 1302 20720 1305 20725 1304 21145
GR 1306 21170 1306 22160 1304 2Z225 1300 22245 1298 22255

GR 1298 22270 1302 22285 1302 22350 1304 22390 ·1304 22460

GR 1302 22480 1304 22505 1306 22680 1306 23465 1307.7 24010

GR 1306.2 24750 1306 25400 1306 25520 1306.3 26000

I' ET 4.1 9.1 21710 19715 20015
X1 14.197 36 19715 20015 990 920 970
GR 1316 18385 1314 18590 1312 19130 1310 19550 1308 19565
GR 1308.5 19715 1306 19730 1304 19732 1304 19755 1306 19800

I
GR 1307 19850 1306 ooסס2 1310 20015 1310 20240 1308 20242
GR 1308 20310 1310 20330 1310 20460 1308 20465 1308 20745

GR 1310 20780 1310 20810 1308 20815 1308 20830 1310 20832
GR 1310 21710 1308 21930 1306 21970 1306 22035 1308 22060

GR 1310 22550 1310 22640 1310.6 22800 1310 22910 1310 25290

I
GR 1311 25560

ET 4.1 9.1 21420 19540 20250

X1 14.379 38 19540 20095 940 1000 960
X4 3 1316 21150 1315 21030 1315.3 20970

I
GR 1324 18115 1322 18320 1320 18550 1318 19100 1316 19540
GR 1314 19550 1314 19635 1312 19655 1310 19665 1310 19690

GR 1316 19705 1316 19950 1312 19960 1310.4 20000 1312 20020

GR 1314 20095 1314 20430 1316 20535 1316 20580 1314 20750

GR 1314 20820 1314 20860 1312 20900 1312 20945 1314 20950

I
GR 1316 21420 1316 22060 1314 22065 1312 22075 1312 22150

GR 1314 22180 1316 22385 1316 23115 1318 23325 1318 23600

GR 1316 24180 1316 24290 1318 25135

ET 4.1 9.1 20045 19220 20045

I
X1 14.559 39 19220 20045 950 915 950
x4 2 1320 20035 1320.8 20045
GR 1326 18225 1324 18540 1322 18690 1322 19220 1318 19225

GR 1316 19230 1318 19300 1320 19360 1320 19415 1318 19425
GR 1318 19450 1320 19550 1320 19740 1318 19760 1318 19780
GR 1318 19940 1316 19960 1315.4 ooסס2 1316 20020 1318 20025

';I';~';'l;;f: GR 1320 20065 1320 20210 1320.6 20375 1320 20875 1319.9 21150
'...... ),c ~:¥ ~

GR 1320 21220 1320.4 21370 1320 21515 1320 21790 1318 21792

GR 1318 21820 1320 21840 1320 22190 1322 22800 1322 23050

1

I
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GR 1320 23620 1320 23650 1322 23970 1322.4 24200

'I'"
ET 4.1 9.1 22000 19670 20170

X1 14.752 36 19670 20170 1010 1010 1020
X3 10
GR 1336 17740 1334 18200 1332 18480 1330 18820 1328 19010

GR 1326 19300 1326 19670 1322 19680 1322 19910 1320 19988

I
GR 1318.8 20000 1320 20010 1322 20015 1322 20080 1324 20090

GR 1324 20125 1326 20170 1326 20580 1324 21260 1324 21550

GR 1326 21780 1328 21820 1328 22005 1326 22060 1322 22070
GR 1322 22120 1324 22190 1326 2Z23O 1328 22580 1328 23035
GR 1236.4 23615 1328 24120 1330 24470 1332 24710 1334 24950

I
GR 1336 25220

QT 2 4200 4746
ET 4.1 9.1 20720 19865 20050

X1 14.945 49 19865 20050 1005 1000 1020

I GR 1350 17110 1348 17265 1346 17660 1344 18190 1342 18415
GR 1340 18830 1338 19040 1336 19350 1334 19650 1332 19770
GR 1330 19865 1328 19940 1326 19950 1324 19970 1322.5 20000

GR 1324 20020 1330 20050 1330 20245 1328 20370 1328 20400

GR 1330 20420 1332 20615 1332.8 20720 1332 21050 1332 21960

I CIt 1330 22110 1330 22200 1331.3 22400 1330 22550 1330 22750
GR 1324 22770 1324 22790 1328 22800 1330 22845 1332 22875
GR 1332 23060 1333 23245 1333 23450 1334 23850 1336 24040
GR 1338 24310 1338 24610 1340 24915 1342 25050 1344 25120
GR 1346 25270 1348 25480 1348 26190 1350 26250

I ET 4.1 9.1 21800 19955 20382
X1 15.144 55 19955 20382 900 890 1056 .89

I
I



I X3 10
GR 1360 16750 1358 16880 1356 17180 1354 17540 1352 17750

I
GR 1350 17905 1350 18105 1348 18410 1346 18630 1344 18950
GR 1342 19115 1342 19250 1340 19555 1338 19660 1338 19720
GR 1334 19724 1334 19830 1334 19832 1332 19850 1336 19865
GR 1336 19900 1336 19955 1330 19975 1329 20000 1330 20070
GR 1332 20080 1334 20315 1334 20350 1332 20380 1336 20382

I
GR 1338 21510 1338 21800 1336 22035 1336 22315 1334 22350
GR 1334 22370 1336 22390 1336 22470 1334 22515 1332 22530
GR 1332 22570 1334 22625 1336 22640 1336 22700 1334 22810
GR 1332 22820 1332 22840 1334 22880 1336 22960 1338 23815
GR 1340 23960 1342 24145 1344 24305 1350 24455 1360 24660

I ET 4.1 9.1 21750 19770 20100
X1 15.333 53 19770 20100 900 890 1000
X3 10
GR 1358 17825 1356 18010 1354 18370 1352 18530 1350 18570

I
GR 1348 18605 1348 18620 1350 18630 1350 18725 1348 18900
GR 1346 18930 1346 19010 1348 19040 1348 19060 1344 19070
GR 1344 19080 1346 19090 1346 19305 1344 19335 1340 19350
GR 1340 19770 1338 19790 1336 19880 1336 19980 1335 ooסס2

GR 1336 20010 1338 20090 1342 20100 1342 21750 1338 21765

I
GR 1338 21790 1340 21810 1340 22045 1340 22046 1338 22060
GR 1338 22080 1340 22120 1340 22150 1336 22170 1336 22180

1
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I GR 1340 22190 1342 22270 1342 22300 1340 22540 1340 22590
GR 1342 22760 1342 23065 1344 23360 1345 23420 1348 23530
GR 1348 23690 1350 23710 1360 23930

I
ET 4.1 9.1 20960 19950 20320
X1 15.519 48 19950 20320 940 960 980
X3 10
X4 1 1345 20320
GR 1360 18730 1358 18760 1358 18965 1356 19050 1354 19115

I
GR 1354 19390 1352 19460 1352 19515 1350 19540 1350 19680
GR 1348 19950 1342 19970 1340 19995 1340 20005 1342 20015
GR 1342 20130 1340 20215 1340 20225 1344 20250 1344.5 20338
GR 1346 20595 1350 20960 1350 21080 1348 21965 1344 21985
GR 1344 22005 1346 22020 1348 22080 1346 22110 1346 22135

';:ll'~)~;');;
GR 1348 22145 1346 22275 1346 22530 1342 22545 1344 22560

GR 1346 22630 1346 22855 1344 22860 1344 22875 1346 22895
GR 1346 22925 1342 22930 1346 22945 1348 23615 1348 23765
GR 1350 23950 1352 24140 1360 24300

I
ET 4.1 9.1 20900 19870 20085
X1 15.699 37 19870 20085 935 920 950
GR 1364 18850 1362 18960 1360 19070 1358 19220 1356 19230
GR 1356 19260 1358 19270 1358 19345 1356 19490 1354 19870
GR 1352 19880 1350 19885 1348 19950 1346 19980 1345 ooסס2

'I
GR 1346 20030 1346 20065 1348 20075 1350 20085 1350 20700
GR 1348 20760 1348 20885 1354 20900 1354 21715 1348 21790
GR 1348 21880 1352 21930 1352 23430 1350 23435 1350 23445

GR 1352 23450 1352 23550 1356 23920 1360 24120 1362 24170
GR 1362 24470 1364 24650

I QT 2 2350 2350
ET 4.1 9.1 2690 1985 2430
X1 15.966 40 1985 2430 1450 1200 1410
X4 9 1359 1900 1352 2280 1354 2300 1356 2325 1356

I
X4 2400 1357 2430 1357.3 2530 1352 2600 1354 2620
GR 1364 1080 1362 1180 1360 1585 1360 1725 1358 1985
GR 1356 1990 1354 1995 1354 2005 1356 2010 1356 2040
GR 1355 2060 1354 2150 1354 2250 1356 2560 1356 2670
GR 1358 2675 1360 2690 1360 3205 1358 3505 1358 4225

I
GR 1356 4415 1356 5380 1354 5381 1354 5395 1356 5405
GR 1356 5495 1358 5610 1358 5745 1360 5850 1362 5925
GR 1362 6150 1364 6270 1366 6410 1368 6580 1370 6615
GR 1372 6755 1374 6795 1376 6835 1376 6965 1378 7010

I
ET 4.1 9.1 2865 1970 2350
X1 16.066 48 1970 2350 565 480 570
X4 3 1360.4 1970 1356.2 2560 1358 2580
GR 1368 1090 1368 1150 1366 1305 1364 1560 1362 1650
GR 1362 1780 1360 1820 1360 1980 1356 2000 1358 2060

I
GR 1360 2150 1360 2210 1358 2240 1358 2280 1360 2350
GR 1360 2435 1358 2465 1358 2690 1360 2710 1362 2760
GR 1364 2865 1364 2915 1362 3310 1360 3545 1358 3550

I
I



I
GR 1358 3730 1360 3745 1360 4670 4920 1358 51451358
GR 1356 5355 1354 5356 1354 5365 1356 5368 1358 5375

I
1
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GR 1358 5570 1360 5720 1362 5800 1364 5915 1364 6005

I
GR 1366 6110 1368 6380 1368 6570 1370 6680 1372 6780
GR 1374 6830 1374 6870 1376 6920

ET 4.1 9.1 3030 1950 2200
X1 16.167 22 1950 2130 530 530 530

I
X4 2 1359.7 2030 1362 2130
GR 1370 1020 1370 1095 1368 1245 1366 1255 1366 1270
GR 1368 1290 1368 1420 1366 1665 1364.8 1950 1360 1955
GR 1360 2040 1362 2110 1362 2170 1362 2250 1362 2370
GR 1360 2550 1360 2590 1358 2600 1360 2610 1362 2620

I
GR 1364 2630 1365 2650

ET 4.1 9.1 2645 1925 2030

X1 16.248 40 1925 2030 450 340 430
GR 1372 1090 1370 1100 1370 1115 1370 1120 1370 1130

I
GR 1370 1365 1368 1590 1366 1660 1367 1925 1362 1940

GR 1362 1985 1361 2000 1362 2013 1364 2030 1364 2230
GR 1362 2240 1362 2250 1364 2300 1364 2630 1366 2645

GR 1366 2943 1364 2950 1364 3045 1366 3055 1366 3690

GR 1364 3755 1364 3770 1365 4105 1364 4218 1362 4765

I:' GR 1360 5045 1358 5055 1356.1 5095 1358 5105 1360 5115
GR 1362 5328 1364 5485 1366 5755 1368 5810 1370 6160

ET 4.1 9.1 2665 1915 2240

X1 16.328 45 1915 2240 440 250 410

I
X4 1 1367.4 2240
GR 1374 980 1372 990 1372 1010 1372 1015 1372 1020

GR 1372 1250 1370 1520 1368 1790 1367 1835 1366 1915

GR 1364 1940 1362.8 2000 1364 2050 1366 2150 1366 2335

GR 1364 2339 1364 2370 1366 2397 1366 2403 1368 2665

I
GR 1366 2680 1366 2715 1368 2735 1368 3345 1366 3530

GR 1366 3730 1367 3890 1366 4145 1366 4310 1364 4355

GR 1364 4505 1362 4760 1362 4885 1360 4910 1358 4920

GR 1357.5 4925 1358 4937 1360 4947 1362 5050 1362 5278

GR 1364 5335 1366 5455 1368 5645 1370 5695 1370 5780

:;;I;;~'::;,;,~;:~: ET 4.1 9.1 2460 1885 2055

x1 16.411 46 1885 2055 510 350 450
X3 10
X4 1 1369.2 1885

I
GR 1378 610 1376 760 1376 761 1376 762 1376 763

GR 1374 1090 1372 1370 1370 1500 1370 1650 1368 1665

GR 1368 1920 1366 1948 1364.3 2000 1366 2048 1370 2055

GR 1370 2210 1368 2223 1368 2240 1370 2260 1370 "2390

GR 1368 2425 1368 2450 1370 2460 1370 2980 1368 3125

,I GR 1368 3390 1369 3520 1369 3580 1369 3645 1368 3830

GR 1366 4025 1366 4200 1364 4520 1362 4545 1360 4545

GR 1359.5 4555 1360 4561 1362 4565 1362 4588 1360 4594

GR 1360 4600 1362 4601 1364 4758 1366 4885 1368 4995

GR 13~0 5185

I REVISED THE ELEVATION OF STATION 2000 FROM 1365 TO 1365.8 (TIlM 3-94)
II II II II II 3560 II 1970 II 1370 II

10MAR95 11:11:04 PAGE 16

I II II II II II 3960 II 1398 II 1368 II

I
ET 9.1 1835 2035
X1 16.504 33 1835 2035 460 300 490
X3 10
GR 1380 680 1378 695 1378 712 1378 720 1378 743

GR 1376 980 1374 1180 1374 1315 1372 1625 1370 1630

I
GR 1370 1665 1372 1670 1372 1nO 1370 1780 1370 1835
GR 1368 1915 1366 1980 1365.8 2000 1366 2018 1372 2035
GR 1372 2110 1370 2140 1370 2160 1372 2195 1372 2390
GR 1370.7 2880 1371.8 3295 1370 3560 1368 3960 1366 4225
GR 1364 4310 1364 4340 1390 4340

I ET 9.1 1910 2110
X1 16.608 30 1910 2110 485 450 530

I
I



I X3 10
X4 2 1376.5 1910 1374.2 2110

I
GR 1382 920 1380 1000 1380 1050 1380 1150 1380 1151
GR 1378 1280 1376 1520 1376 1920 1374 1925 1372 1930
GR 1370 1935 1370 1980 1368 1995 1367.8 2000 1368 2015

GR 1370 2020 1370 2080 1372 2090 1372 2200 1370 2210
GR 1369 2220 1370 2235 1372 2270 1374 2310 1374 2375

I
GR 1372 2385 1372 2395 1374 2400 1376 2410 1376 2550

ET 4.1 9.1 2300 1950 2110
X1 16.732 18 1950 2115 640 420 685
X3 10

I
X4 -4 1375 2000 1380 1950 1376 2040 1379 2300
GR 1382 1650 1376 1960 1376 2110 1378 2115 1378 2370
GR 1376 2470 1376 2480 1378 2490 1378 2550 1376 2510

GR 1376 2620 1378 2630 1378 2850 1376 2880 1375 2885

GR 1376 2890 1378 2910 1380 2920

I ET 9.1 1935 2045

X1 16.818 14 1935 2045 430 750 455
x4 1 1381.2 2240
GR 1390 1145 1388 1340 1386 1490 1384 1640 1382 1935

I
GR 1376 1980 1375.7 2000 1376 2030 1380.4 2045 1380 2097

GR 1378 2105 1378 2190 1380 2210 1382 2350
1
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I SECNO DEPTH CUSEl CRIUS \/SElK EG HV Hl OlOSS l-BANK ElEV
Q Ql06 QCH QROB "lOB "CH AROB VOL T\/" R-BANK ElEV

TIME VlOB VCH VROB XNl XNCH XNR \/TN ELHIN SST"
SLOPE XLOBl XLCH XlOBR !TRI"L IDC ICONT CORAR TOPUID ENOST

I *PROF 1
0

I
10.803 5.64 1219.74 .00 .00 1221.33 1.59 4.97 .18 1220.00

10900.0 .0 10900.0 .0 .0 1075.8 .0 525.2 119.3 1220.00

.48 .00 10.13 .00 .000 .030 .000 .000 1214.10 19750.66
.006501 1020. 1010. 1010. 3 0 0 .00 264.01 20014.67

':'IN";"'~"-;' FLOW DISTRIBUTION FOR SECNO= 10.80 CUSEl- 1219.74
..:.--; .;":~:'<~t~~:-;

ST"= 19751. 20015.
PER Q= 100.0

I
"REA" 1075.8
Vel- 10.1

DEPTH" 4.1

*SECNO 10.989

-I ' .. j 3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSUHfO NON·EFFECTIVE, EllEA= 1226.00 ElREA" 1226.00

I UNION HIllS DRIVE
10.989 7.01 1225.21 .00 .00 1226.22 1.01 4.83 .06 1226.00

10900.0 .0 10900.0 .0 .0 1352.4 .0 552.5 125.8 1226.00

.52 .00 8.06 .00 .000 .030 .000 .000 1218.20 19911.53

I
.003864 920. 980. 1000. 2 0 0 .00 318.88 20230.41

!
FlOU DIST,RlBUTIOll FOR SECNO= 10.99 CUSEl- 1225.21

I
ST"" 19912. 20250.

PER Q= _ 100.0
AREA" 1352.4

VEL.. 8.1
DEPTH" 4.2

I 10HAR95 11:11:04 PAGE 28

I
SECNO DEPTH CUSEl CRI\lS \/SElK EG HV Hl OlOSS l-BANK ELEV
Q QL06 QCH QROB ALOB ACH AROB VOl T\IA R-BANK ELEV
TIME VlOB VCH VR06 XNL XNCH XNR \/TN ELMIN SSTA

I
I





I
11.386 9.81 1232.81 .00 .00 1233.70 .89 1.62 .06 1233.00

I
10350.0 .0 10350.0 .0 ~O 1368.4 .0 611.7 137.2 1238.00

.59 .00 7.56 .00 .000 .035 .000 .000 1223.00 19900.18
•003392 440. 450. 420• 2 0 0 .00 253.22 20153.40

I
FLCMoI DISTRIBUTION FOR SECHO= 11.39 C\lSEL= 1232.81

STAc 19900. 20175.
PER Q= 100.0

AREA= 1368.4
VEL= 7.6

"I' DEPTH= 5.4
"

.SECNO 11.481
1

1
10MAR95 11:11:04 PAGE 30

SECHO DEPTH C\lSEL CRIUS USELK EG HV HL OLOSS L'BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOl TIIA R-BANK ELEV

I
TIME VLOB VCH VROB XNL XNCH XNR \lTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP'oIID ENOST

I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1236.00 ELREA= 1240.00

11.481 7.35 1234.75 ,.00 .00 1235.37 .62 1.64 .03 1236.00
10350.0 .0 10350.0 .0 .0 1637.0 .0 629.6 140.9 1240.00

.61 .00 6.32 .00 .000 .035 .000 .000 1227.40 19784.17

I
•002951 480. 520• 540. 2 0 0 .00 359.58 20143.75

FLOU DISTRIBUTION FOR SECHO= 11.48 euSEL= 1234.75

I
STA= 19784. 20170.

PER Q= 100.0
AREA= 1637~0

VELo: , 6.3
DEPTHc 4.6

';:1:::::::;::::; ·SECHO 11.566

3302 IlARNING: CONVEYANCE CHANGE OJTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.72

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1240.00 ELREA= 1240.00

11.566 6.28 1235.98 .00 .00 1236.15 .17 .73 .05 1240.00
10350.0 .0 10350.0 .0 .0 3155.1 .0 654.9 147.1 1240.00

I
.65 .00 3.28 .00 .000 .035 .000 .000 1229.70 19480.61

.000997 280. 460. 530. 2 0 0 .00 821.86 20302.47

FLOU DISTRIBUTION FOR SECHO= 11.57 CUSELc 1235.98

1 STAc 19481. 20310.
PER Q= 100.0

AREA= 3155.1
VELo: 3.3

I
DEPTH= 3.8

*SECNO 11.759
1

10MAR95 11:11:04 PAGE 31

I SECNO DEPTH C\lSEL CRIUS \/SELK EG HV HL OlOSS L-BANK ElEV
Q QLOB QCH QROB ALOB ACH AROB VOl TIIA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR 11TH ElI1lN SSTA

'I- SLOPE XlOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP'oIID ENDST

3301 HY CHANGED MORE THAN HYINS

I 7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1
I



I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA= 1244.00 ElREA= 1248.00

I 11.159 3.20 1238.20 1238.20 _00 1239.37 1.17 2.53 .30 1244.00

10350.0 .0 10350.0 .0 .0 1194.2 .0 705.9 162.9 1248.00

.68 .00 8.67 .00 .000 .035 .000 .000 1235.00 19935.87

•013895 1050• 1020. 980. 4 11 0 .00 522.81 20458.68

I FlO'J DISTRIBUTION FOR SECNO= 11.76 C\lSEl= 1238.20

STA= 19936. 20510.

I
PER Q= 100.0

AREA= 1194.2
VEl= 8.7

DEPTH= 2.3

I
*SECNO 11.949

3265 DIVIDED FlO'J

I
3301 HV CHANGED MORE THAN HVINS

3302 IlARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.15

I 3495 OVERBANK AREA ASSUMED NON·EFFECTIVE, EllEA= 1250.00 ElREA= 1246.00

11.949 4.23 1246.23 .00 .00 1246.76 .54 7.33 .06 1250.00

10350.0 .0 9903.0 447.0 .0 1652.9 264.8 741.6 178.8 1246.00

I
.73 .00 5.99 1.69 .000 .035 .060 .000 1242.00 19967.82

.004517 990. 1000. 1000. 6 0 0 .00 866.00 23952.99

I
10HAR95 11:11:04 PAGE 32

SECNO DEPTH CIlSEl CRIIlS IlSElK EG HV Hl OlOSS l-BANK ElEV

Q QlOB QCH QROB AlOB ACH AROB VOl TIlA R-BANK £lEV

';;'1:-:.':,""':;
TIME VlOB VCH VROB XNl XNCH XNR IITN ELMIN SSTA

SLOPE XlOBl XlCH XlO8R ITRIAl IDC ICONT CORAR TOPUID ENOST

FlO'J DISTRIBUTION FOR SECNO= 11.95 CIlSEl= 1246.23

I STA= 19968. 20510. 20520. 20530. 20590. 20600. 23150. 23953.
PER Q= 95.7 .0 .0 .1 .0 .3 3.9

AREA= 1652.9 2.3 2.3 13.7 2.3 18.0 226.2
VEl= 6.0 .6 .6 .6 .6 1.6 1.8

I
DEPTH= 3.0 .2 .2 .2 .2 .0 1.1

*SECNO 12.125

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA= 1258.00 ElREA= 1258.00

I 12.125 3.46 1251.46 .00 .00 1252.13 .66 5.32 .04 1258.00

10350.0 .0 10350.0 .0 .0 1582.2 .0 779.1 195.4 1258.00

.77 .00 6.54 .00 .000 .035 .000 .000 1248.00 19921.44

•001458 910. 930• 1000. 3 0 0 .00 663.12 20590.56

I FlO'J DISTRIBUTION FOR SECNO= 12.13 CIlSEl- 1251.46

STA"' 19921. 20680.

I
PER Q= 100.0

AREA"' 1582.2
VEL"' 6.5

DEPTH"' 2.4

I
PROF 2

SECNO DEPTH CIlSEl CRIIlS IlSElK EG HV Hl OlOSS l-BANK ElEV
Q QlOB QCH QROB AlOB ACH AROB VOl lIlA R-BANK ElEV

TIME VlOB VCH VROB XNl XNCH XNR IITN ELMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOPUID ENOST

I *SECNO 10.803

I
I



I

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA: 1220.00 ElREA=

10.803 6.69 1220.79 .00 1219.74 1222.82 2.03
15500.0 .0 15500.0 .0 .0 1356.4 .0

.38 .00 11.43 .00 .000 .030 .000
.006154 1020. 1010. 1010. 3 0 0

3301 HV CHANGED MORE THAN HVINS

265.000I
I

3470 ENCROACHMENT STATIONS= 19750.0 20015.0 TYPE= 1 TARGET=

100000.00

5.24
592.2

.000
.00

.19 1220.00
93.1 100000.00

1214.10 19750.00
265.00 20015.00

FlOol DISTRIBUTION FOR SECNO= 10.80 C\lSEL= 1220.79

I
STA= 19750. 20015.

PER Q: 100.0
AREA" 1356.4

VEL'" 11.4
DEPTH: 5.1

I
*SECNO 10.989
3280 CROSS SECTION 10.99 EXTENDED .34 FEET

19905.0 20250.0 TYPE=

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA: 1226.00 ELREA=

345.000

.08 1226.00
99.9 100000.00

1218.20 19905.00
345.00 20250.00

4.69
626.9

.000
.00

100000.00

1.25
.0

.000
o

1 TARGET:

1227.59
1730.8

.030
o

1225.21
.0

.000
2

.00
.0

.00
1000.

UNION HILLS DRIVE
10.989 8.14 1226.34

15500.0 .0 15500.0
.41 .00 8.96

.003824 920. 980.

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS=I
I
I
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SECIIO DEPTH C\lSEL CRI\IS \lSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB AlOB ACH AROB VOL T\I-' R-BANK ELEV
TIME VlOB VCH VROB XNl XNCH XNR IolTN ELHIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO= 10.99 C\lSEL= 1226.34

STA: 19905. 20250.
PER Q= 100.0

AREA= 1730.8
VEL: 9.0

DEPTH: 5.0

*SECNO 11.129

3470 ENCROACHMENT STATIONS: 19820.0 20115.0 TYPE: 1 TARGET= 295.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA= 1282.00 ELREA= 100000.00

I

I
I
I

NEV SECTION - LEFT BANK TAKEN FRC14 ARROWHEAD RANCH
~AST~TER TREATMENT PLANT GRADING PLAN-DIBBLE' ASSOC.

11.129 6.97 1228.67 .00 1227.53 1229.85 1.18
15500.0 .0 15500.0 .0 .0 1777.6 .0

.43 .00 8.72 .00 .000 .030 .000
.002681 710. 710. 710. 2 0 0

2.26
655.5

.000
.00

.01 1282.00
105.0 oo.00סס10

1221.70 19829.54
281.45 20110.99

I
I

FLOoI DISTRIBUTION FOR SECNO=

STA= 19830. 20115.
PER Q= 100.0

AREA: 1777.6
VEl= 8.7

DEPTH: 6.3

11.13 C\lSEL= 1228.67

I
I



3301 HV CHANGED MORE THAN HVINS

I
I

"SECNO 11.188
3280 CROSS SECTION 11.19 EXTENDED 1.30 FEET

1282.00 ElREA=3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=I
3470 ENCROACHMENT STATlONS= 19830.0 20055.0 TYPE= 1 TARGET= 225.000

100000.00

I
I
I

10MAR95 11:11:04

SECNO DEPTH CUSEL CRIIlS IlSELK EG HV HL OlOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL T\/A R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR \/TN ELHIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\IID ENOST

11.188 7.29 1229.29 .00 1228.09 1231.05 1.75 1.03 .17 1282.00
13750.0 .0 13750.0 .0 .0 1293.4 .0 666.8 106.8 oo.00סס10

.44 .00 10.63 .00 .000 .030 .000 .000 1222.00 19837.n

.004010 310. 320. 310. 2 0 0 .00 205.46 20043.18

PAGE 62

I
I

FLOU DISTRIBUTION FOR SECNO=

STA= 19838. 20055.
PER Q= 100.0

AREA= 1293.4
VEL= 10.6

DEPTH= 6.3

"SECNO 11.301

11_19 CIlSEL= 1229.29

1 TARGET= 220.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1235.00 ELREA=

11.301 9.41 1231.61 .00 1230.53 1233.46 1.85
13750.0 .0 13750.0 .0 .0 1258.5 .0

.45 .00 10.93 .00 .000 .030 .000
•003948 600. 600• 600. 2 0 0

I
3470 ENCROACHMENT STATlONS= 19900.0 20120.0 TYPE=

100000.00

2.39
684.4

.000
.00

.03 1235.00
109.5 oo.00סס10

1222.20 19915.97
189.40 20105.37

I
I

FLOJ DISTRIBUTION FOR SECNO=

STA= 19916. 20120.
PER Q= 100.0

AREA'" 1258.5
VEL'" 10.9

DEPTH= 6.6

"SECNO 11.386

11.30 CIlSEl= 1231.61

I
I
I
I
I
I
I

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS- 19900.0 20175.0 TYPE'" 1 TARGET= 275.000
1

10MAR95 11:11:04

SECNO DEPTH CUSEL CRIIlS IlSELK EG HV HL OlOSS L-BANK ELEV
Q QLOB QCH QROB AlOB ACH AROB VOl T\IA R-BANK ELEV

TIME VlOB VCH VROB XNL XNCH XNR .\/TN ELHIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\IID ENOST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELlEA= 1233.00 ELREA= oo.00סס10

11.386 11.08 1234.08 .00 1232.81 1235.10 1.02 1.55 .08 1233.00
13750.0 .0 13750.0 .0 .0 1693.6 .0 699.6 111.8 oo.00סס10

.47 .00 8.12 .00 .000 .035 .000 .000 1223.00 19900.00
.003046 440. 450. 420. 2 0 0 .00 258.69 20158.69

PAGE 63



I FUJII DISTRIBUTION FOR SECNO= 11.39

I
I

STA= 19900. 20175.
PER Q= 100.0

AREA= 1693.6
VEL" 8.1

DEPTH= 6.5

.SECNO 11.481

3470 ENCROACHMENT STATIONS" 19780.0 20170.0 TYPE= 1 TARGET= 390.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1236.00 ELREAc

11.481 8.48 1235.88 .00 1234.75 1236.58 .70

13750.0 .0 13750.0 .0 .0 2047.8 .0

.49 .00 6.71 .00 .000 .035 .000

• 002557 480• 520. 540. 1 0 0

I
I FL~ DISTRIBUTION FOR SECNO= 11.48 CIlSEL= 1235.88

oo.00סס10

1.45
722.0

.000
.00

.03 1236.00
115.6 100000.00

1227.40 19780.41
368.98 20149.39

I
I

STA= 19780. 20170.
PER Qc 100.0

AREA= 2047.8
VELc 6.7

DEPTH= 5.5

.SECNO 11~566

3301 HV CHANGED MORE THAN HVINS

11:11:04I
I

10MAR95

SECNO
Q

TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

CIlSEL
OCH
VCH
XLCH

CRIIIS
QROO
WOO
XLOOR

IISELIC
ALOO
XNL
ITRIAL

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

HL
VOL
IITN
CORAR

OLOSS
T\lA
ELMIN
TOP\lID

L-BANK ELEV
R-BANK ElEV
SSTA
ENDST

PAGE 64

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE Of ACCEPTABLE RANGE, KRATIO c 1.81

3470 ENCROACHMENT STATlONSc 19470.0 20310.0 TYPEc 1 TARGET=

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA" 1240.00 ELREA=

11.566 7.35 1237.05 .00 1235.98 1237.23 .18

13750.0 .0 13750.0 .0 .0 4041.8 .0

.53 .00 3.40 .00 .000 .035 .000

.000778 280. 460. 530. 1 0 0

840.000

oo.00סס10

.05 1240.00
121.9 100000.00

1229.70 19477.36
827.13 20304.48

.59
754.1

.000
.00

CIlSEL= 1237.0511.57Fl~ DISTRIBUTION FOR SECNO=

STA= 19477. 20310.
PER Q= 100.0

AREA" 4041.8
VEL" 3.4

DEPTH= 4.9

.SECNO 11.759

I
I

I

I
I

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CIlSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3nO CRITICAL DEPTH ASSUMED

.36 1244.00
137.7 oo.00סס10

1235.00 19934.95
524.54 20459.49

2.05
818.4

.000
.00

1 TARGET= 585.000

oo.00סס10

19925.0 20510.0 TYPE=

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA" 1244.00 ELREA=

11.759 3.69 1238.69 1238.69 1238.20 1240.09 1.40

13750.0 .0 13750.0 .0 .0 1450.2 .0

.56 .00 9.48 .00 .000 .035 .000

.012897 1050. 1020. 980. 20 8 0

3470 ENCROACHMENT STATIONS"

I
I

I
I



I
FLOII DISTRIBUTION fOR SECNO=

I 10MAR95 11:11:04

11.76 C\lSEl= 1238.69

PAGE 6S

*SECNO 11.949

STA= 19935. 20510.
PER Q= 100.0

AREA= 1450.2
VEl= 9.5

DEPTH" 2.8

I
I
I

SECNO
Q

TIME
SLOPE

DEPTH
QlOB
VlOB
XlOBl

C\lSEl
QCH
VCH
XlCH

CRI\IS
QROB
VR08
Xl08R

\/SElK
AlOB
XNl
ITRIAl

EG
ACH
XNCH
IDC

HV
AROB
XNR
ICONT

Hl
VOl
IITN
CORAR

OlOSS
T\IA
ElMIN
TOP'oIID

l-BANK ElEV
R-BANK ElEV
SSTA
ENDST

I
3301 HV CHANGED MORE THAN HVINS

3302 \/ARNING: CONVEYANCE CHANGE OUTSIDE Of ACCEPTABLE RANGE, KRATIO = 1.64

I
I

3470 ENCROACHMENT STATlONS= 19865.0 20510.0 TYPE= TARGET= 645.000

3495 OVERBANK AREA ASSUMED NON-EffECTIVE, EllEA= 1250.00 ElREA= 100000.00

11.949 4.85 1246.85 .00 1246.23 1247.58 .73 7.43 .07 1250.00
13750.0 .0 13750.0 .0 .0 1999.1 .0 858.0 150.2 100000.00

.60 .00 6.88 .00 .000 .035 .000 .000 1242.00 19950.84

.004823 990. 1000. 1000. 3 0 0 .00 559.15 20510.00

3495 OVERBANK AREA ASSUMED NON-EffECTIVE, ELLEA" 1258.00 ELREA"

12.125 4.03 1252.03 .00 1251.46 1252.79 .76
13750.0 .0 13750.0 .0 .0 1963.7 .0

.64 .00 7.00 .00 .000 .035 .000
.006551 910. 930. 1000. 3 0 0

1 TARGET" 790.00019890.0 20680.0 TYPE"

.01 1258.00
163.3 oo.00סס10

1248.00 19926.45
674.18 20600.62

OO.00סס10

5.20
900.3

.000
.00

C\lSEl= 1246.8511.95FLOII DISTRIBUTION fOR SECHO=

*SECNO 12.125

STA= 19951. 20510.
PER Q" 100.0

AREA" 1999.1
VEL" 6.9

DEPTH" 3.6

3470 ENCROACHMENT STATIONS·I

I

I
I
I
I
I

10MAR95 11:11:04 PAGE 66

SECNO DEPTH C\lSEL CRI\lS \/SELK EG HV HL OlOSS L-BANK ELEV
Q QlOB QCH QR08 ALOB ACH AROB VOl T\I-' R-BANK ELEV

TIME . VlOB VCH VR08 XNL )(NCH XNR 11TH ELMIH SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP'oIID ENDST

fLOli DISTRIBUTION fOR SECll()o: 12.13 CWSEl" 1252.03

STA· 19926. 20680.
PER Q. 100.0

AREA" 1963.7
VEL" 7.0

DEPTH" 2.9

*SECNO 12.313

3470 ENCROACHMENT STATIONS" 19830.0 20240.0 TYPE" 1 TARGET= 410.000

I
I



I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA" 1262.00 ELREA= oo.00סס10

I
12.313 5.84 1258.04 .00 1257.61 1259.03 .99 6.17 .07 1262.00

12000.0 .0 12000.0 .0 .0 1506.4 .0 939.8 175.5 100000.00
.67 .00 7.97 .00 .000 .035 .000 .000 1252.20 19839.89

.005895 1010. 990. 980. 3 0 0 .00 393.58 20233.47

I flOW DISTRIBUTION fOR SECNO= 12.31 C\lSEl= 1258.04

STA= 19840. 20240.
PER Q= 100.0

I'
AREA" 1506.4

VEl= 8.0
DEPTH" 3.8

THIS RUN EXECUTED 10HAR95 11:11:26
******************6***.***********•••

I HEC-2 ~ATER SURfACE PROFilES

Version 4.6.2; May 1991
...******.......*******.*******.*****

I NOTE. ASTERISK (*) AT LEfT Of CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY Of ERRORS liST

I
Existing Conditions

SlH4ARY PRINTOUT

I
SECNO Q SSTA STCHl VlOB VCH VROB STCHR ENOST TOP\lID ~EL DIfWSP

8.655 41000.00 9587.04 9581.40 .00 5.01 .00 10224.30 10221.10 634.06 1170.50 .00

8.655 41000.00 9587.04 9581.40 .00 5.01 .00 10224.30 10221.10 634.06 1170.50 .00

* 8.731 12000.00 9779.38 9762.50 .00 2.33 .00 10213.50 10208.22 428.84 1170.96 .00

I * 8.731 19000.00 9779.93 9762.50 .00 3.n .00 10213.50 10207.76 427.83 1170.85 -.11

8.807 12000.00 9785.25 9771.30 .00 2.67 .00 10219.20 10202.70 417.45 1170.99 .00

8.807 19000.00 9785.44 9771.30 .00 4.24 .00 10219.20 10202.41 416.96 1170.94 . -.05

;~:I;;;;:~;;:';;;·~ * 8.883 12000.00 9850.57 9824.70 .00 4.70 .00 10216.90 10189.15 338.58 1170.96 .00

* 8.883 19000.00 9851.30 9824.70 .00 7.55 .00 10216.90 10188.76 337.46 1170.85 -.11

8.936 12000.00 9821.91 9809.40 .00 5.09 .00 10213.20 10181.98 360.07 1171.20 .00

I
8.936 19000.00 9821.60 9809.40 .00 7.69 .00 10213.20 10183.17 361.58 1171.51 .31

8.977 12000.00 9895.40 9886.10 .00 6.84 .00 10212.70 10178.07 282.68 1171.31 .00

8.977 19000.00 9894.70 9886.10 .00 10.11 .llO 10212.70 10180.27 285.57 1171.75 .44

* 9.009 12000.00 9797.15 9764.50 .00 4.63 .00 10207.00 10166.79 369.65 1171.99 .00

I
.. ,

* 9.009 19000.00 9790.86 9764.50 .00 6.21 .00 10207.00 10168.77 377.91 1173.24 1.25

9.047 12000.00 9712.28 9689.80 .00 3.71 .00 10113.80 10103.66 391.38 11n.25 .00

9.047 19000.00 9706.22 9689.80 .00 5.00 .00 10113.80 10106.34 400.12 1173.66 1.42

I * 9.129 12000.00 9674.75 9641.20 .00 4.88 .00 10090.00 10080.74 405.98 11n.43 .00

* 9.129 19000.00 9665.63 9641.20 .00 6.17 .00 10090.00 10082.96 417.32 1173.93 1.50

* 9.318 12000.00 19695.41 19660.00 .00 6.59 1.70 20015.00 23740.00 1824.29 1181.50 .00

I
* 9.318 19000.00 19693.99 19660.00 .00 12.55 .00 20015.00 20015.00 321.00 1181.84 .34

* 9.492 11450.00 19912.16 19770.00 .00 9.81 .00 20235.00 20200.77 288.61 1185.42 .00

* 9.492 1n50.00 19770.00 19770.00 .00 7.23 .00 20235.00 20214.01 444.01 1188.70 3.28

I 10HAR95 11:11:04 PAGE 83

SECNO Q SSTA STCHl VlOB VCH VRoo STCHR ENDST TOP\lID ~El DIFWSP

I 9.692 11450.00 19852.36 19840.00 .00 9.94 .00 20060.00 20047.27 194.91 1192.22 .00

* 9.692 1n50.00 19850.95 19840.00 .00 14.20 .00 20060.00 20048.32 197.37 1192.54 .31

9.889 11450.00 19860.24 19840.00 .00 8.30 .00 20080.00 20070.93 210.69 1196.98 .00

I
* 9.889 17250.00 19841.51 19840.00 .00 8.65 .00 20080.00 20079.09 237.58 1199.69 2.n

9.953 11450.00 19795.05 19790.00 .00 8.06 .00 20032.00 20026.45 231.40 1197.97 .00

I
I



9.953 17250.00 19790.00 19790.00

9.967 11450.00 19839.52 19825.00
9.967 17250.00 19833.39 19825.00

10.096 11450.00 19639.38 19635.00
10.096 17250.00 19635.00 19635.00

10.271 10900.00 19863.81 19820.00
10.271 15500.00 19860.09 19820.00

10.443 10900.00 19742.09 19655.00
10.443 15500.00 19668.44 19655.00

10.612 10900.00 19972.01 19955.00
10.612 15500.00 19970.04 19955.00

10.803 10900.00 19750.66 19750.00
10.803 15500.00 19750.00 19750.00

10.989 10900.00 19911.53 19905.00
10.989 15500.00 19905.00 19905.00

11.129 10900.00 19832.77 19820.00
11.129 15500.00 19829.54 19820.00

11.188 10350.00 19841.15 19830.00
11.188 13750.00 19837.72 19830.00

11~301 10350.00 19918.70 19900.00
11.301 13750.00 19915.97 19900.00

11.386 10350.00 19900.18 19900.00
11.386 13750.00 19900.00 19900.00

11.481 10350.00 19784.17 19780.00
11.481 13750.00 19780.41 19780.00

11.566 10350.00 19480.61 19470.00
11.566 13750.00 19477.36 19470.00

11.759 10350.00 19935.87 19925.00
11.759 13750.00 19934.95 19925.00
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1238.20 .00
1238.69 .49

.00
1.13

.00
1.07

.00
1.20

.00
1.08

.00
1.27

.00

.63

.00
1.04

.00

.79

.00
1.06

.00
1.13

.00
1.14

2.44

.00
2.45

.00
1.78

240.41 1200.41

522.81
524.54

.00 20510.00 20458.68

.00 20510.00 20459.49

.00 20055.00 20037.92 196.77 1228.09

.00 20055.00 20043.18 205.46 1229.29

.00 20120.00 20101.74 183.04 1230.53

.00 20120.00 20105.37 189.40 1231.61

.00 20175.00 20153.40 253.22 1232.81

.00 20175.00 20158.69 258.69 1234.08

.00 20170.00 20143.75 359.58 1234.75

.00 20170.00 20149.39 368.98 1235.88

.00 20310.00 20302.47 821.86 1235.98

.00 20310.00 20304.48 827.13 1237.05

.00 20032.00 20030.41

.00 20110.00 20080.96 241.44 1198.19

.00 20110.00 20093.21 259.81 1200.64

.00 20055.00 20041.40 402.03 1200.56

.00 20055.00 20045.85 410.85 1202.34

.00 20320.00 20301.58 437.77 1205.06

.00 20320.00 20305.53 445.44 1205.69

.00 20110.00 20108.96 366.87 1209.58

.00 20110.00 20110.00 441.56 1210.62

.00 20300.00 20297.66 325.65 1215.19

.00 20300.00 20298.32 328.28 1215.98

.00 20015.00 20014.67 264.01 1219.74

.00 20015.00 20015.00 265.00 1220.79

.00 20250.00 20230.41 318.88 1225.21

.00 20250.00 20250.00 345.00 1226.34

.00 20115.00 20107.59 274.83 1227.53

.00 20115.00 20110.99 281.45 1228.67

8.64

8.21
8.59

7.56
8.12

6.32
6.71

3.28
3.40

8.67
9.48

8.33
8.21

7.01
8.45

9.85
10.10

7.97
9.53

10.13
11.43

8.06
8.96

7.45
8.72

9.84
10.63

9.81
10.93

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

11:11:0410MAR95

*

*
*

*

*
*

*

I
I
I

I

I

I

I

I

1

13.619 7900.00 19893.97 19870.00
13.619 9539.00 19892.76 19870.00

11.949 10350.00 19967.82 19865.00
11.949 13750.00 19950.84 19865.00

12.125 10350.00 19927.44 19890.00
12.125 13750.00 19926.45 19890.00

12.313 9800.00 19858.21 19830.00
12.313 12000.00 19839.89 19830.00

12.511 9800.00 19818.12 19810.00
12.511 12000.00 19810.00 19810.00

12.701 9800.00 19816.07 19810.00
12.701 12000.00 19814.13 19810.00

12.896 9800.00 19845.78 19845.00
12.896 12000.00 19845.00 19845.00

13.076 7900.00 19931.63 19930.00
13.076 9539.00 19930.63 19930.00

13.227 7900.00 19818.09 19810.00
13.227 9539.00 19815.01 19810.00

13.420 7900.00 19874.30 19870.00
13.420 9539.00 19872.84 19870.00

.00 20120.00 20102.29 284.19 1280.23

.00 20120.00 20107.13 292.12 1280.71

.00 20170.00 20099.96 225.66 1285.99

.00 20170.00 20112.63 239.78 1286.51

2.35 20455.00 20532.06 636.92 1292.41
.00 20455.00 20455.00 562.23 1292.90

.00 20680.00 20590.56 663.12 1251.46

.00 20680.00 20600.62 674.18 1252.03

.00 20240.00 20232.05 373.85 1257.61

.00 20240.00 20233.47 393.58 1258.04

.00 20280.00 20276.51 389.57 1263.08

.00 20280.00 20278.97 427.51 1263.72

1.10 20330.00 20413.61 597.54 1268.79
.00 20330.00 20330.00 515.87 1269.17

.68 20360.00 20401.32 555.54 1273.69

.00 20360.00 20360.00 515.00 1274.12

.00 20350.00 20347.55 415.92 1277.34

.00 20350.00 20349.05 418.42 1277.75

.00

.51

.00

.49

.00

.48

.00

.41

.00

.38

.00

.43

.00

.57

.00

.43

.00

.65

QlSEl 0 I F\lSP

1246.23 .00
1246.85 .62

866.00
559.15

TOP\IIOENOSTSTCHR

1.69 20510.00 23952.99
.00 20510.00 20510.00

VRoo

5.99
6.88

6.54
7.00

7.30
7.97

6.95
7.14

6.89
7.42

5.48
5.96

6.45
6.86

4.40
4.78

5.84
6.39

10.45
10.90

VCH

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Vl08STCHlSSTAQSECHO

*
*

*
*

*
*

*
*

*
*

*
*

I:'
I

I

I"
I

I

1

I
I
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I
I
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*
*
*
*

*
*

*
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13.818 7900.00 19916.12 19890.00
13.818 9539.00 19897.12 19890.00

14.013 6100.00 19918.26 19915.00
14.013 7207.00 19915.00 19915.00

14.197 6100.00 19559.21 19715.00
14.197 7207.00 19715.00 19715.00

14.379 6100.00 19544.77 19540.00
14.379 7207.00 19540.00 19540.00

14.559 6100.00 19222.21 19220.00
14.559 7207.00 19221.72 19220.00

14.752 6100.00 19673.36 19670.00
14.752 7207.00 19673.14 19670.00

14.945 4200.00 19901.58 19865.00
14.945 4746.00 19873.85 19865.00

.00

.00

.00

.00

1.63
.00

.00

.00

.00

.00

.00

.00

.00

.00

7.82
8.90

3.90
5.45

6.88
8.19

5.52
5.03

4.48
4.29

4.85
5.56

8.57
8.04

4.04 20340.00 20709.02 677.97 1297.44
.00 20340.00 20339.79 442.67 1297.94

2.05 20270.00 21600.50 1285.94 1303.74
.00 20270.00 20270.00 355.00 1304.99

2.10 20015.00 20830.77 840.82 1308.77
.00 20015.00 20011.68 296.68 1309.11

2.68 20095.00 21035.58 1010.34 1315.05
3.68 20095.00 20250.00 710.00 1316.28

.00 20045.00 20037.93 815.72 1320.23

.00 20045.00 20042.82 821.11 1320.62

.00 20170.00 20139.80 466.45 1324.66

.00 20170.00 20141.72 468.57 1324.74

2.20 20050.00 20410.24 247.81 1329.02
.00 20050.00 20048.82 174.97 1329.76

.00

.51

.00
1.24

.00

.34

.00
1.23

.00

.40

.00

.08

.00

.74

I
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SECNO

11:11:04

Q SSTA STCHl Vloo VCH VRoo STCHR ENDST TOI'\IID

PAGE 85

OISEl DIF\/SP

10HAR95 11:11:04

* 16.818 2350.00 1945.20 1935.00
* 16.818 2350.00 1942.85 1935.00

PAGE 86

.00

.49

.00

.83

.00

.10

.00

.01

.00

.05

.00
-.02

.00
-.72

.00
1.25

.00

.16

.00

.81

.00

.82

.00
2.14

.00
3.42

.00 20100.00 20092.16 310.78 1338.85

.00 20100.00 20097.48 327.48 1340.99

.00 20320.00 20263.76 301.08 1344.19

.00 20320.00 20246.69 281.59 1343.47

2.36 2045.00 2226.00 280.80 1380.64 .00
.00 2045.00 2045.00 102.15 1380.95 .31

.00 19982.48 19981.95 375.98 1334.82
4.36 19982.48 20382.00 427.00 1338.24

3.36 20085.00 20888.91 359.55 1349.57
.00 20085.00 20085.00 202.06 1350.82

2.35 2430.00 2670.77 537.87 1356.31
.00 2430.00 2414.23 425.41 1356.47

5.12 2350.00 2696.80 419.99 1358.68
.00 2350.00 2332.38 259.67 1359.50

2.20 2130.00 2622.15 669.68 1362.43
1.92 2130.00 2200.00 248.38 1363.25

2.31 2030.00 2633.33 700.66 1364.44
.00 2030.00 2030.00 98.79 1364.93

2.27 2240.00 2471.46 482.32 1366.52
.00 2240.00 2236.81 321.81 1367.35

.00 2055.00 2051.77 136.29 1368.15

.00 2055.00 2051.94 139.25 1368.25

.00 2035.00 2030.98 291.78 1370.58

.00 2035.00 2030.99 195.99 1370.59

.00 2110.00 2091.70 162.17 1372.19

.00 2110.00 2092.04 162.61 1372.23

.00 2115.00 2114.38 158.76 1377.75

.00 2115.00 2110.00 154.31 1377.73

6.86
8.59

3.67
2.99

6.97
6.71

4.06
4.14

5.92
5.83

7.57
7.76

4.61
6.05

5.93
3.41

5.35
8.24

7.16
6.54

2.69
3.14

6.00
6.78

3.50
4.58

4.32
10.73

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.66

.00

.00

.00

.96

.00

.00

.00

15.333 4200.00 19781.38 19770.00
15.333 4746.00 19770.00 19770.00

15.144 4200.00 19605.97 19602.45
15.144 4746.00 19955.00 19602.45

15.519 4200.00 19962.68 19950.00
15.519 4746.00 19965.10 19950.00

15;699 4200.00 19899.14 19870.00
15.699 4746.00 19882.94 19870.00

15.966 2350.00 1989.23 1985.00
15.966 2350.00 1988.81 1985.00

16.066 2350.00 1986.60 1970.00
16.066 2350.00 1982.52 1970.00

16.167 2350.00 1952.47 1950.00
16.167 2350.00 1951.62 1950.00

16.248 2350.00 1932.67 1925.00
16.248 2350.00 1931.21 1925.00

16.328 2350.00 1873.19 1915.00
16.328 2350.00 1915.00 1915.00

16.411 2350.00 1915.48 1885.00
16.411 2350.00 1912.69 1885.00

16.504 2350.00 1628.55 1835.00
16.504 2350.00 1835.00 1835.00

16.608 2350.00 1929.53 1910.00
16.608 2350.00 1929.44 1910.00

16.732 2350.00 1955.62 1950.00
16.732 2350.00 1955.68 1950.00

*

*

*

*
*

*
*

*

*
*

*
*

*
*

*
*

*
*

*
*

*
*
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I SUMMARY OF ERRORS AND SPECIAL NOTES

I \/ARNING $ECNO=
\/ARNING SECNO=

8.731 PROFILE.. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
8.731 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
I



. . ~

If'
f; \/ARNING SECNO= 8.883 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 8.883 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

Ii, \./ARNING SECNO= 9.009 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE,.
\lARNING SECNO= 9.009 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

"I,
i \lARNING SECNO= 9.129 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

It \lARN I NG SECNO= 9.129 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTI ON SECNO= 9.318 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.318 PROFILE" 1 PROBABLE MINIMUM SPECifiC ENERGY

:It!: CAUT ION SECNO= 9.318 PROfiLE" 1 20 TRIALS ATTEMPTED TO BALANCE IlSEL
CAUTION SECNO= 9.318 PROFILE" 2 CRITICAL DEPTH ASSUMED

?~ : CAUTION SECNO= 9.318 PROfILE.. 2 PROBABLE MINIMUM SPECifiC ENERGY
CAUTION SECNO= 9.318 PROFILE" 2 20 TRIALS ATTEMPTED TO BALANCE IlSEL

II
\lARNING SECNO= 9.492 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 9.492 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 9.692 PROfiLE" 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.692 PROFILE" 2 MINIMUM SPECIFIC ENERGY

I \lARNING SECNO= 9.889 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\./ARNING SECNO= 10.096 PROFILE.. CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 10.443 PROfiLE" CRITICAL DEPTH ASSUMED

I; CAUTION SECNO= 10.443 PROFILE" MINIMUM SPECIFIC ENERGY

\lARNING SECNO= 10.612 PROfiLE" CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\./ARNING SECNO= 11.566 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I.; \lARNING SECNO= 11.566 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 11.759 PROFILE.. 1 CRITICAL DEPTH ASSUMED

j CAUTION SECNO= 11.759 PROFILE" 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 11.759 PROFILE" 2 CRITICAL DEPTH ASSUMED

I·; CAUTION SECNO= 11.759 PROFILE- 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 11.759 PROFILE" 2 20 TRiAlS ATTEMPTED TO BALANCE "SH

\lARNING SECNO= 11.949 PROFILE.. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

~: ~ \lARNING SECNO= 11.949 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

~::I :;'~~9~ IlARN I NG SECNQc 12.896 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 12.896 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARNING SECNO= 13.076 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 13.076 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

1
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..,~;jt}f'1 IlARNING SECNQc 13.227 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
.~

\lARNING SECNQc 13.227 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I,
CAUTION SECNQo: 13.420 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNQo: 13.420 PROFILE" 1 MINIMUM SPECIfIC ENERGY
CAUT ION SECNQc 13.420 PROFILE- 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 13.420 PROFILE- 2 PROBABLE MINIMUM SPECifIC ENERGY
CAUTION SECNO= 13.420 PROFILE" 2 20 TRIALS ATTEMPTED TO BALANCE WSEL

Ii \lARN I NG SECNQc 13.619 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 13.619 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I'
CAUTION SECNQc 13.818 PROfiLE" 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 13.818 PROFILE.. 1 MINIMUM SPECifIC ENERGY
CAUTION SECNO= 13.818 PROfiLE.. 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 13.818 PROfilE" 2 MINIMUM SPECifiC ENERGY

IlARN I NG SECNO= 14.013 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

IJ'/· \/ARNING SECNO= 14.013 PROfiLE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

;i:l:~:, i CAUTION SECNO= 14.197 PROFILE" 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 14.197 PROFILE= 1 MINIMUM SPECifIC ENERGY

f \/ARNING SECNO= 14.197 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

Ii \/ARNING SECNO= 14.945 PROflLE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE.
! \lARNING SECNO= 14.945 PROflLE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE.

I "

I



I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

IoIARNING SECNO= 15.144 PROFIlE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 15.333 PROFilE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECHO= 15.333 PROFilE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 15.519 PROFILE" 2 CRITICAL DEPTH ASSUMED
CAUTION SECHO= 15.519 PROFILE" 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECHO= 15.519 PROFILE" 2 20 TRIAlS ATTEMPTED TO BALANCE \/SEl

\/ARNING SECHO= 15.699 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECHO= 15.966 PROFilE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 16.066 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 16.066 PROFILE" 2 CRITICAL DEPTH ASSUMED
CAUTION SECHO= 16.066 PROFILE" 2 MINIMUM SPECIFIC ENERGY

\/ARNING SECNO= 16.167 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECHO= 16.167 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 16.248 PROFilE.. 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 16.248 PROFILE" 1 MINIMUM SPECIFIC ENERGY
IoIARNING SECNO= 16.248 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 16.328 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.328 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

1
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\/ARNING SECHO= 16.411 PROFilE.. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IoIARNING SECNO= 16.411 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECHO= 16.504 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.504 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECHO= 16.608 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECHO= 16.608 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

,t

IoIARNING SECHO= 16.732 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IlARNING SECHO= 16.732 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECHO= 16.818 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.818 PROFilE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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APPENDIXB
Added Cross Section HEC-2 Model

HDR ENGINEERING, INC.
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HEC-2 WATER SURFACE PROFILES
_,aaa,a,,'_"_*'***'**"'_'*"'***_**

* RUN DATE 10MAR95 TIME 11:24:38 *
A,•••aa",..".",,**""""'**""'-"'-"

2PAGE

11:24:38

4

ITRACE

15

FQ

*.*...." ••""*,...**,,**,•••,.,.,,._.
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 seCOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
a*_aaa.",***"*"**''''''''''''*'-''''

54

THIS RUN EXECUTED 10MAR95

USEl

CHNIM

22

1170.5

Q

IIllJ

56

HVINS

AlLOC

26

FN

METRIC

55

XseCH

STRT

21

xsecv

IDIR

53

WINV

PRFVS

-:1

11:24:38

43
50

2

IPLOT

INQ

38
1

10MAR95

REVISED HEC-2 FILE NRIVER.DAT TO HAVE INPUT DATA HATCH WITH THE HARDCOPY
PRINTOUT OF THE HEC-2 FILE IN THE FLOOD CONTROl DISTRICT LIBRARY THAT
CORRESPONDS WITH PUBLISHED FEHA DATA.
THE HEC-2 HODEL ON THE PRINTOUT ~S ~S RUN ON 9 OCTOBER 1985 USING THE
HAY 1984 UPDATED VERSION OF HEC-2.
THIS HEC-2 HODEL APPEARS TO BE THE BEST HATCH WITH PUBLISHED FEHA DATA
FOR NEW RIVER FROM BELL ROAD UPSTREAM TO THE NEW RIVER DAH.
THE RESULTS GENERATED BY THIS HEC-2 HODEL ~STREAM OF BEll ROAD SHOUDN'T
BE USED.
THE PUBLISHED FEHA DATA FOR THE REACH BELOW BEll ROAD HATCHES CLOSELY WITH
HEC-2 HODELoREVSB., WHICH WAS DEVELOPED BY cae & VAN lOO.
THE CROSS seCTIONS BELOW BELL ROAD WHERE RETAINED FOR HISTORICAL REASONS.
THIS HEC-2 HODEL HASN'T BEEN UPDATED FOR ANY CHANGES THAT MIGHT OCCURED
SINCE THE HODEL \/AS ORIGINAllY CREATED.

Version 4.6.2; May 1991
*""*,*""""",**..***,***",..,,

T1 NEW RIVER ABOVE SKUNK CREEK, PHOENIX, ARIZ., SEPT 1985 (UHlllS.OAT)
T2 Edited by HOR (1-95) for Union Hills Drive Bridge Analysis
T3 Added Cross Sections Added by HOR Engineering frOlll survey Feb. 1995

Existing Condition Flood Plain Hodel FIS &CORPS Q's
Estimated starting WSEl frOM FIS Profiles for 100-yr.

J1 ICHECK

NC .045 .045 .035 .200 .400
QT 2 41000 41000

1985 TOPO - DIGITIZED DATA seC.8.655 THRU seC.9.129
DOWNSTREAM STUDY lIMIT

J2 NPROF

J3 VARIABLE COOES FOR SUMMARY PRINTOUT

1***·**·*********··,,······**·**************·
* HEC-2 ~TER SURFACE PROFILES *
* *
* Version 4.6.2; May 1991 *
* *
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I
Cross Section below the Union Hills crossing; 83rd Ave. crosses the river

I 10MAR9S 11:24:38 PAGE 8

X1 10.933 13 BO.1 393.8 770 660 700
X3 10

I GR 1223.7 0.0 1223.8 57.8 1226.4 69.2 1226.4 80.1 1227.4 106.5

GR 1216.0 164.1 1216.3 165.9 1216.0 187.7 1215.9 204.0 1215.4 205.9
GR 1218.7 326.0 1224.2 338.3 1225.5 393.8

Cross section on the down stream side of the Union Hills Crossing

I Modified to include the Proposed Bridge Structure
.*****************A***********************************************************

ET 9.1 0.0 633.5
UNION HIllS DRIVE

I X1 10.989 15 60.1 335.9 370 370 370
X3 10
GR 1225.5 0.0 1229.7 60.1 1219.2 104.4 1217.0 137.4 1216.5 183.0

GR 1216.4 210.8 1217.4 233.9 1218.4 271.4 1222.1 297.8 1222.8 335.9

GR 1223.5 374.5 1228.1 482.1 1228.5 524.3 1228.4 580.9 1228.7 633.5

I X1 11.005 85 85 85

I X1 11.020 31 362.3 603.7 66.9 66.9 66.9
X2
X3 10 603.7
GR 1227.2 0.0 1227.2 45.4 1226.9 98.5 1227.2 150.7 1226.4 196.4
GR 1227.0 243.5 1227.5 348.4 1229.5 362.3 1220.8 388.8 1219.4 395.2

I GR 1216:8 404.7 1216.0 431.7 1217.7 487.6 1218.5 493.3 1218.2 507.3

GR 1218.1 529.4 1217.9 531.9 1220.8 546.5 1221.6 595.0 1225.6 603.7

GR 1224.5 649.8 1225.1 761.8 1226.7 765.0 1226.7 770.6 1226.0 m.2
GR 1225.3 774.6 1225.4 784.3 1227.8 797.2 1229.2 825.7 1229.3 853.2
GR 1228.3 894.14

I Cross section 300' upstream of the Union Hills alignment

X1 11.045 16 89.6 307.6 178.7 178.7 178.7
X3 10

;;1;i;~l:;:;:';;j GR 1226.6 0.0 1228.4 82.2 1229.8 89.6 1218.6 108.3 1217.8 184.5

GR 1218.6 225.8 1221.0 230.8 1220.7 241.1 1219.5 248.6 1219.3 251.4

GR 1219.3 271.5 1219.1 278.8 1223.5 291.5 1223.8 297.0 1226.9 307.6

GR 1227.3 360.3

I
ET 9.1 0.0 381.6

I""":
NC .045 .045

NE\l SECTION - lEFT BANK TAKEN FRC»l ARR~HEAD RANCH
~ASTE~ATER TREATMENT PLANT GRADING PLAN-DIBBLE l ASSOC.

X1 11.129 15 5.6 330.9 410.2 410.2 410.2
X3 10

I
GR 1230.9 0.0 1230.0 5.6 1220.2 34.7 1221.2 77.8 1221.0 106.8
GR 1217.8 131.6 1217.9 207.9 1218.3 220.8 1221.0 244.8 1221.0 248.8

GR 1221.5 273.8 1221.2 276.4 1231.3 297.6 1230.1 330.9 1229.8 381.6

1
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I
I

QT 2 10350 13750
ET 9.1 758.7 1228.7

X1 11.1BB 18 761.6 1020.9 325.8 325.8 325.8
X3 10
GR 1232.3 758.7 1232.8 761.6 1220.5 800.6 1221.9 814.1 1221.7 860.6

I
GR 1218.4 873.4 1217.5 888.0 1219.1 943.9 1221.8 958.7 1221.5 962.5

GR 1221.6 986.5 1221.3 988.7 1227.2 1005.5 1227.4 1009.6 1232.7 1020.9
GR 1231.5 1045.5 1231.6 1088.8 1231.9 1228.7

I ET f 9.1 0.0 361.8
x1 11.301 21 72.7 297.9 591.2 591.2 591.2

I
I



I X3 10
CR 1218.2 0.0 1231.3 44.9 1231.5 63.8 1233.3 72.7 1232.9 80.2

GR 1221.4 116.6 1222.9 128.2 1221.9 132.7 1222.2 161.9 1220.4 177.2

I GR 1219.7 194.3 1221.0 219.5 1223.4 230.0 1223.5 233.5 1224.1 255.5

CR 1223.8 266.8 1227.8 276.7 1227.2 281.2 1233.9 297.9 1234.3 320.5

CR 1235.1 361.8

I
Cross section at the be;iming of the Treatlllellt Plant protection dike

X1 11.328 18 5.6 214.4 210.8 210.8 210.8
X3 10
GR 1233.9 0.0 1233.6 5.6 1222.3 45.2 1224.0 61.9 1222.3 74.2

GR 1222.5 88.8 1221.2 99.7 1220.9 109.8 1222.3 150.6 1225.5 163.3

I
GR 1225.3 164.6 1225.8 190.8 1225.7 200.0 1233.4 214.4 1231.4 222.6
CR 1236.7 240.0 1236.4 266.1 1236.5 296.1

I
IlC .045 .060 .035
ET 9.1 19900 20175

I X1 11.386 15 19900 20175 315 270 310
X3 10
GR 1233 19430 1233 19890 1233 19892 1233 19900 1228 19905

GR 1228 19912 1226 19975 1223 20000 1226 20030 1228 20085

GR 1230 20115 1232 20150 1238 20175 1239.5 20820 1238 22925

I ET 9.1 19780 20170

X1 11.481 15 19780 20170 480 540 520
X3 10
GR 1240 19130 1238 19305 1230 19320 1228 19380 1228 19550

I GR 1230 19710 1236 19780 1230 19800 1232 19860 1230 19900

GR 1228 19950 1227.4 ooסס2 1230 20060 1234 20140 1240 20170

1
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I ET 9.1 19470 20310

X1 11.566 37 19470 20310 280 530 460
X3 10

';';I:;;;;;:<;~~' GR 1241 17270 1240 18190 1242 18940 1242 19140 1240 19170

CR 1240 19470 1236 19480 1234 19550 1234 19760 1230 19775

CR 1230 19790 1232 19810 1234 19820 1234 19855 1232 19860

GR 1232 19940 1230 19980 1229.7 20000 1230 20010 1230 20180

CR 1232 20295 1240 20310 1240 20335 1242 20780 1244 21030

'I CR 1244.2 21620 1244.2 21960 1244 22190 1243.6 23225 1244 23470

GR 1244.9 24495 1246 25220 1245 25570 1244 26550 1244 26660

CR 1246 27240 1246.7 27420

ET 9.1 19925 20510

I X1 11.759 35 19925 20510 1050 980 1020
X3 10
GR 1246 17890 1245 18190 1246 18510 1246 18920 1246.5 18930

GR 1246 18950 1246 19120 1244 19230 1244 19255 1244 19880

I
CR 1244 19900 1244 19925 1236 19940 1235 20000 1236 20040

CR 1236 20455 1242 20465 1244 20495 1248 20510 1248 20525

GR 1246 20540 1246 20620 1246 20760 1246 20800 1246 20820

CR 1246 21070 1248 21460 1250 21630 1250 21870 1219.6 22350

GR 1249 22980 1249.2 23620 1250 25015 1250 25960 1250.4 27420

I IlC .060 .060 .035
ET 9.1 19865 20510

X1 11.949 35 19865 20510 990 1000 1000
X3 10

I
X4 1 1247.4 20700
CR 1250.8 18670 1250.4 18895 1250.4 19275 1251 19500 1251 19535

CR 1250 19865 1248 19920 1246 19974 1244 19976 1243 20000
CR 1244 20045 1244 20215 1242 20280 1242 20470 1244 20480

CR 1246 20510 1246 20520 1246 20530 1246 20590 1246 20600

I
CR 1248 20925 1250 20940 1252 21660 1254 22180 1254 22280
GR 1252.8 22630 1254 22985 1252.5 23380 1254 23685 1244 23750
GR 1252.4 24515 1254 25865 1254 26540 1256 27550 1256.5 27760

ET 9.1 19890 20680

I
X1 12.125 37 19890 20680 910 1000 930
X3 10
GR 1256 19305 1256.1 19430 1256 19805 1256 19860 1258 19875

I
I



I
·PROF 1

I
0

SECNO DEPTH C\lSEL CRIIIS IISELIC EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK HEV
TIME VLOB VCH VRaB XNL XNCH XNR urN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICOIlT CORAR TaPUIO ENDST

·SECNa 10.803

I
3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1220.00 ELREA= 1220.00

I
10.803 5.64 1219.74 .00 .00 1221.33 1.59 4.97 .18 1220.00

10900.0 .0 10900.0 .0 .0 1076.2 .0 525.2 119.3 1220.00
.48 .00 10.13 .00 .000 .030 .000 .000 1214.10 19750.66

.006493 1020. 1010. 1010. 3 0 0 .00 264.01 20014.67

I FLOU DISTRIBUTION FOR SEeNO= 10.80 CUSEL= 1219.74

STA= 19751. 20015.
PER Q= 100.0

I
AREA= 1076.2

VEL= 10.1
DEPTH= 4.1

·SECNO 10.933

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1226.40 ELREA= 1225.50

10.933 7.83 1223.23 .00 .00 1224.52 1.29 3.16 .03 1226.40
10900.0 .0 10900.0 .0 .0 1198.0 .0 543.4 123.0 1225.50

I
.51 .00 9.10 .00 .000 .030 .000 .000 1215.40 127.55

.003318 770. 700. 660. 2 0 0 .00 208.58 336.14

FLOU DISTRIBUTION FOR SECNO= 10.93 CUSEL= 1223.23

-;';:'I~':'::;::-;::_: STA= 128. 394.
PER Q= 100.0

AREA= 1198.0
VEL= 9.1

1- DEPTH= 5.7

·SECNa 10.989
1
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I- SEeNa DEPTH C\lS£L CRIIIS \lSELIC EG HV HL CLOSS L-GANIC HEV
Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-GANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR urN ELMIN SSTA

I SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICOIIT CORAR TaPUIO ENDST

;

3301 HV CHANGED MORE THAN HVINS

1 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1229.70 ElREA= 1222.80

UNION HILLS DRIVE1- 10.989 8.31 1224.71 .00 .00 1225.49 .78 .92 .05 1229.70
10900.0 .0 10798.6 101.4 .0 1514.0 77.2 555.3 125.3 1222.80

.52 .00 7.13 1.31 .000 .030 .060 .000 1216.40 81.16
•001936 370• 370. 370. 2 0 0 .00 321.61 402.77

I FLOU DISTRIBUTION FOR SECllO= 10.99 C\lS£L= 1224.71

STA= 81. 336. 375. 403.

I
PER Q= 99.1 .8 .1

AREA= 1514.0 60.2 17.1
VEL= 7.1 1.5 .8

I
I



I DEPTH= 5.9 1.6 .6

*SECNO 11.005

I' 11.005 8.53 1224.93 .00 .00 1225.65 .72 .15 .01 1229.70
10900.0 .0 10776.9 123.1 .0 1570.7 92.7 558.5 125.9 1222.80

.52 .00 6.86 1.33 .000 .030 .060 .000 1216.40 80.22
.001714 85. 85. 85. 0 0 0 .00 327.74 407.96

I FLOW DISTRIBUTlOII FOR SECNO= 11.01 CUSEL= 1224.93

STA= 80. 336. 375. 408.
PER Q= 98.9 .9 .2

I
AREA= 1570.7 68.7 23.9

.~ .
VEL= 6.9 1.5 .8

DEPTH= 6.1 1.8 .7

*SECNO 11.020

I 3470 ENCROACHMENT STATIOIIS= .0 603.7 TYPE= 1 TARGET= 603.699
1

10MAR95 11:24:38 PAGE 30

I SECNO DEPTH CUSEL CRIUS \/SELK EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL T\lA R-BANK HEV
TIME VlOB VCH VROB XNL XNCH XNR \/TN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOIIT CORAR TOP\IID ENOST

I
3495 OVERBANK AREA ASSUMED NOlI-EFFECTIVE. ELLEA= 1229.50 HREA= OO.00סס10

I 11.020 8.87 1224.87 .00 .00 1225.87 .99 .13 .08 1229.50
10900.0 .0 10900.0 .0 .0 1364.0 .0 560.8 126.4 100000.00

.53 .00 7.99 .00 .000 .030 .000 .000 1216.00 376.39
•002396 67. 67• 67. 2 0 0 .00 225.74 602.12

I FLOW DISTRIBUTIOII FOR SECNO= 11.02 CUSEL= 1224.87

STA= 376. 604.
PER Q= 100.0

I····~'
AREA= 1364.0';'~~ •.... ~ .. (\.~.

VEL" 8.0
DEPTH= 6.0

*SECNO 11.045

I 3495 OVERBANK AREA ASSUMED NOlI-EFFECTIVE. ELLEA= 1229.80 ELREA= 1226.90

11.045 7.37 1225.17 .00 .00 1226.44 1.28 .49 .09 1229.80
10900.0 .0 10900.0 .0 .0 1202.7 .0 566.0 127.2 1226.90

I .53 .00 9.06 .00 .000 .030 .000 .000 1217.80 97.33
•003220 179. 179. 179• 2 0 0 .00 204.35 301.68

FLOW DISTRIBUTIOII FOR SECNO= 11.05 CUSEL= 1225.17

I STA" 97. 308.
PER Q.. 100.0

AREA" 1202.7
VEL" 9.1

I DEPTH"' 5.9

*SECNO 11.129

I
3301 HV CHANGED MORE THAN HVINS
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I SECNO DEPTH CUSEL CRIUS USELK EG HV HL CLOSS L-BANK ELEV
Q QLOB QCH QR08 AL08 ACH AR08 VOL T\IA R-BANK ELEV
TIME VLOB VCH VR08 XNL XNCH XNR \/TN ELKIN SSTA
SLOPE XLOBL XLCH XL08R ITRIAL IDC ICOIIT CORAR TOP\IID ENDST

I
I
I
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3302 IJARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.66

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1230.00 ELREA= 1230.10

NEIJ SECTION - LEFT BANK TAKEN FROM ARROIJHEAD RANCH
IJASTElJATER TREATMENT PLANT GRADING PLAN-DIBBLE &ASSOC.

11.129 8.91 1226.71 .00 .00 1227.26 .55 .74 .07 1230.00

10900.0 .0 10900.0 .0 .0 1827.4 .0 580.3 129.5 1230.10

.55 .00 5.96 .00 .000 .030 .000 .000 1217.80 15.37

.001162 410. 410. 410. 2 0 0 .00 272.59 287.96

FLOIJ DISTRIBUTION FOR SECHO= 11.13 CUSEl= 1226.71

STA= 15. 331.
PER Q= 100.0

AREA= 1827.4
VEL= 6.0

DEPTH= 6.7

·SECHO 11.188

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELlEA= 1232.80 ElREA= 1232.70

11.188 9.48 1226.98 .00 .00 1227.83 .85 .48 .09 1232.80
10350.0 .0 10350.0 .0 .0 1396.9 .0 592.4 131.3 1232.70

.56 .00 7.41 .00 .000 .030 .000 .000 1217.50 780.05
•001991 326• 326. 326. 2 0 0 .00 224.83 1004.88

FLOIl DISTRIBUTION FOR SECNO= 11.19 CUSEL= 1226.98

STA= 780. 1021.
PER Q= 100.0

AREA= 1396.9
VEL" 7.4

DEPTH= 6.2
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SECNO DEPTH MEL CRIIJS IJSELK EG HV Hl OlOSS L-BANK ELEY
Q QLOO QCH QROO ALOO ACH AROO VOL TIJA R'BANK ELEV

TIME VlOO VCH VROO XNl XNCH XNR IJTN ELMIN SSTA
SLOPE XlOOl XlCH XlOOR ITRIAl IDC ICONT CORAR TOPIJID ENDST

·SECNO 11.301
3280 CROSS SECTION 11.30 EXTENDED 9.96 FEET

3301 HV CHANGED MORE THAN HVINS

3302 IJARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68

3495 OVERBANK AREA ASSUMED NON'EFFECTlVE, EllEA= 1233.30 ElREA= 1233.90

11.301 8.46 1228.16 .00 .00 1229.70 1.55 1.66 .21 1233.30

10350.0 .0 10350.0 .0 .0 1036.6 .0 608.9 134.2 1233.90

.58 .00 9.98 .00 .000 .030 .000 .000 1219.70 95.21

.004261 591. 591. 591. 2 0 0 .00 188.38 283.59

FLOII DISTRIBUTION FOR SECHO= 11.30 CUSEl= 1228.16

STA= 95. 298.
PER Q= 100.0

AREA= 1036.6
VEl= 10.0

DEPTH" 5.5

·SECNO 11.328

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA= 1233.60 ElREA= 1233.40

11.328 8.12 1229.02 .00 .00 1230.66 1.63 .93 .03 1233.60



I 10350.0 .0 10350.0 .0 .0 1009.4 .0 613.8 135.1 1233.40
.59 .00 10.25 .00 .000 .030 .000 .000 1220.90 21.63

I
•004528 211 • 211. 211. 2 0 0 .00 184.59 206.22

FL~ DISTRIBUTION FOR SECNO= 11.33 CIlSEL= 1229.02

I
STA= 22. 214.

PER Q= 100.0
AREA= 1009.4

VEL= 10.3
DEPTH= 5.5
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I
SECNO DEPTH CIlSEL CRI\/S \/SEUC EG HV HL OLOSS L-BANK HEV
Q QLOB QCH QROB ALOB ACH AROB VOL T\IA R-RANK ELEV
TIME VlOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\IID ENDST

I *SECNO 11.386
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I
3495 OVERBANK AREA ASSUMED NON·EFFECTIVE. EllEA= 1233.00 ElREA= 1238.00

11.386 7.95 1230.95 1230.95 .00 1232.95 2.00 2.12 .11 1233.00
10350.0 .0 10350.0 .0 .0 912.6 .0 620.7 136.5 1238.00

.59 .00 11.34 .00 .000 .035 .000 .000 1223.00 19902.05

I
•011446 315. 310• 270. 3 8 0 .00 229.60 20131.65

FL~ DISTRIBUTION FOR SECNO= 11.39 C\lSEL= 1230.95

I
STA= 19902. 20175.

PER Q= 100.0
AREA= 912.6

VELa: 11.3
DEPTH" 4.0

l"I:"',\··"""· *SECNO 11.481
:f~' ~.:-,"·_"','9.'--_:

3301 HV CHANGED MORE THAN HVINS

I 3302 \/ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO .. 2.12

3495 OVERBANK AREA ASSUMED NOll-EFFECTIVE, HLEA" 1236.00 ELREAa: 1240.00

I .-,",;.;.;.'" 11.481 7.57 1234.97 .00 .00 1235.53 .56 2.44 .14 1236.00
10350.0 .0 10350.0 .0 .0 1716.8 .0 636.4 140.1 1240.00

.62 .00 6.03 .00 .000 .035 .000 .000 1227.40 19783.43
.002535 480. 520. 540. 2 0 0 .00 361.43 20144.86

I FL~ DISTRIBUTIOIl FOR SECNQa: 11.48 C\lSELa: 1234.97

STAa: 19783. 20170.

I
PER Qa: 100.0

AREAa: 1716.8
VELa: 6.0

DEPTH" 4.8

I 10MAR95 11:24:38 PAGE 34

SECNO DEPTH C\lSEL CRI\/S \/SELK EG HV HL OlOSS L-RANK ELEV

I
Q QLOB QCH QROB ALOB ACH AROB VOl T\IA R-RANK HEV
TIME VLOB VCH VROB XNL XNCH XNR IITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\IID ENDST

I
*SECNO 11.566

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.66

I
I



I .****••******************************

I
HEC-2 ~ATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

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

Added Cross sections

SUMMARY PRINTOOT

9.492 11450.00 19912.16 19770.00
9.492 17250.00 19770.00 19770.00

8.977 12000.00 9895.40 9886.10
8.977 19000.00 9894.70 9886.10

9.009 12000.00 9797.15 9764.50
9.009 19000.00 9790.86 9764.50

9.047 12000.00 9712.28 9689.80
9.047 19000.00 9706.22 9689.80

9.129 12000.00 9674.75 9641.20
9.129 19000.00 9665.63 9641.20

9.318 12000.00 19695.41 19660.00
9.318 19000.00 19693.99 19660.00

.00
-.11

.00

.31

.00

.44

.00
1.25

.00

.00

.00
-.11

.00
-.05

.00
1.42

.00
1.50

.00

.34

.00
3.28

OIFIJSP

PAGE 88

~ELTOPIJIOENOSTSTCHR

.00 10224.30 10221.10 634.06 1170.50

.00 10224.30 10221.10 634.06 1170.50

.00 10213.50 10208.22 428.84 1170.96

.00 10213.50 10207.76 427.83 1170.85

.00 10219.20 10202.70 417.45 1170.99

.00 10219.20 10202.41 416.96 1170.94

.00 10113.80 10103.66 391.38 1172.25

.00 10113.80 10106.34 400.12 1173.66

.00 10207.00 10166.79 369.65 1171.99

.00 10207.00 10168.77 377.91 1173.24

.00 10216.90 10189.15 338.58 1170.96

.00 10216.90 10188.76 337.46 1170.85

.00 10213.20 10181.98 360.07 1171.20

.00 10213.20 10183.17 361.58 1171.51

.00 10212.70 10178.07 282.68 1171.31

.00 10212.70 10180.27 285.57 1171.75

.00 10090.00 10080.74 405.98 1172.43

.00 10090.00 10082.96 417.32 1173.93

1.70 20015.00 23740.00 1824.29 1181.50
.00 20015.00 20015.00 321.00 1181.84

.00 20235.00 20200.77 288.61 1185.42

.00 20235.00 20214.01 444.01 1188.70

VROB

9.81
7.23

VCH

5.01
5.01

2.33
3.72

2.67
4.24

4.70
7.55

5.09
7.69

6.84
10.11

4.63
6.21

3.71
5.00

4.88
6.17

6.59
12.55

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

VLOBSTCHLSSTA

11:24:38

8.655 41000.00 9587.04 9581.40
8.655 41000.00 9587.04 9581.40

8.731 12000.00 9779.38 9762.50
8.731 19000.00 9779.93 9762.50

8.807 12000.00 9785.25 9771.30
8.807 19000.00 9785.44 9771.30

8.883 12000.00 9850.57 9824.70
8.883 19000.00 9851.30 9824.70

8.936 12000.00 9821.91 9809.40
8.936 19000.00 9821.60 9809.40

SECNO Q

10HAR95

*
*

*
*

*
*

*
*

*
*

*
*

I
I

I

I

I

I

SECNO Q SSTA STCHL VLOB VCH VROB STCHR ENOST TOPIJIO CIlSEL DIF\lSP

I
I
I
I
I

*

*

*

*

*

9.692 11450.00 19852.36 19840.00
9.692 1mo.00 19850.95 19840.00

9.889 11450.00 19860.24 19840.00
9.889 1mo.00 19841.51 19840.00

9.953 11450.00 19795.05 19790.00
9.953 1mo.00 19790.00 19790.00

9.967 11450.00 19839.52 19825.00
9.967 1mo.00 19833.39 19825.00

10.096 11450.00 19639.38 19635.00
10.096 1mo.00 19635.00 19635.00

10.271 10900.00 19863.81 19820.00
10.271 15500.00 19860.09 19820.00

10.443 10900.00 19742.09 19655.00
10.443 15500.00 19668.44 19655.00

10.612 10900.00 19972.01 19955.00
10.612 15500.00 19970.04 19955.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

9.94
14.20

8.30
8.65

8.06
8.64

8.21
8.59

8.33
8.21

7.01
8.45

9.85
10.10

7.97
9.53

.00 20060.00 20047.27 194.91 1192.22

.00 20060.00 20048.32 197.37 1192.54

.00 20080.00 20070.93 210.69 1196.98

.00 20080.00 20079.09 237.58 1199.69

.00 20032.00 20026.45 231.40 1197.97

.00 20032.00 20030.41 240.41 1200.41

.00 20110.00 20080.96 241.44 1198.19

.00 20110.00 20093.21 259.81 1200.64

.00 20055.00 20041.40 402.03 1200.56

.00 20055.00 20045.85 410.85 1202.34

.00 20320.00 20301.58 437.77 1205.06

.00 20320.00 20305.53 445.44 1205.69

.00 20110.00 20108.96 366.87 1209.58

.00 20110.00 20110.00 441.56 1210.62

.00 20300.00 20297.66 325.65 1215.19

.00 20300.00 20298.32 328.28 1215.98

.00

.31

.00
2.72

.00
2.44

.00
2.45

.00
1.78

.00

.63

.00
1.04

.00

.79

I
I



10.803 10900.00 19750.66 19750.00
10:803 15500.00 19750.00 19750.00

11.020 10900.00 376.39 362.30
11.020 15500.00 371.89 362.30

11.045 10900.00 97.33 89.60
11.045 15500.00 94.96 89.60

11.129 10900.00 15.37 5.60
11.129 15500.00 10.40 5.60

11.188 10350.00 780.05 761.60
11.188 13750.00 774.65 761.60

11.301 10350.00 95.21 72.70
11.301 13750.00 90.93 72.70

10.933 10900.00 127.55
10.933 15500.00 121.18

I
I
I
I
I
I

*

*
*

*
*

10.989 10900.00
10.989 15500.00

11.005 10900.00
11.005 15500.00

81.16
74.45

80.22
.00

80.10
80.10

60.10
60.10

60.10
60.10

.00

.00

.00

.00

.00

.00

.00

.60

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

10.13
11.43

9.10
10.55

7.13
7.85

6.86
7.62

7.99
9.11

9.06
10.35

5.96
6.77

7.41
7.67

9.98
10.60

.00 20015.00 20014.67 264.01 1219.74

.00 20015.00 20015.00 265.00 1220.79

.00 393.80 336.14 208.58 1223.23

.00 393.80 350.86 229.68 1224.49

1.31 335.90 402.77 321.61 1224.71
1.83 335.90 439.98 365.54 1226.30

1.33 335.90 407.96 327.74 1224.93
1.81 335.90 444.80 385.61 1226.51

.00 603.70 602.12 225.74 1224.87

.00 603.70 603.70 231.81 1226.35

.00 307.60 301.68 204.35 1225.17

.00 307.60 306.53 211.57 1226.59

.00 330.90 287.96 272.59 1226.71

.00 330.90 291.48 281.08 1228.38

.00 1020.90 1004.88 224.83 1226.98

.00 1020.90 1012.34 237.69 1228.68

.00 297.90 283.59 188.38 1228.16

.00 297.90 286.96 196.04 1229.51

.00
1.06

.00
1.26

.00
1.59

.00
1.58

.00
1.47

.00
1.42

.00
1.67

.00
1.70

.00
1.36

11.386 10350.00 19902.05 19900.00
11.386 13750.00 19901.01 19900.00

11.481 10350.00 19783.43 19780.00
11.481 13750.00 19780.21 19780.00

11.566 10350.00 19479.81 19470.00
11.566 13750.00 19477.30 19470.00

11.759 10350.00 19935.85 19925.00
11.759 13750.00 19934.96 19925.00

11.949 10350.00 19968.03 19865.00
11.949 13759.00 19950.79 19865.00

12.125 10350.00 19927.44 19890.00
12.125 13750.00 19926.45 19890.00

12.313 9800.00 19858.50 19830.00
12.313 12000.00 19839.89 19830.00

12.511 9800.00 19818.01 19810.00
12.511 12000.00 19810.00 19810.00

12.701 9800.00 19816.10 19810.00
12.701 12000.00 19814.13 19810.00

12.896 9800.00 19845.77 19845.00
12.896 12000.00 19845.00 19845.00

13.076 7900.00 19931.64 19930.00
13.076 9539.00 19930.63 19930.00

13.227 7900.00 19818.08 19810.00
13.227 9539.00 19815.01 19810.00

13.420 7900.00 19874.31 19870.00
13.420 9539.00 19872.84 19870.00

13.619 7900.00 19893.97 19870.00
13.619 9539.00 19892.76 19870.00

13.818 7900.00 19916.13 19890.00
13.818 9539.00 19897.12 19890.00

11.328 10350.00
11.328 13750.00

C\lSEL 0I FIISP

.00

.51

.00

.41

.00

.48

.00

.51

.00

.44

.00

.65

.00

.39

.00

.43

.00

.49

.00
1.21

.00
1.04

.00

.97

.00
1.01

.00

.47

.00

.64

.00

.56
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ENOST TOP\IIOSTCHR

.00 214.40 206.22 184.59 1229.02

.00 214.40 208.49 191.11 1230.24

.00 20175.00 20131.65 229.60 1230.95

.00 20175.00 20149.82 248.81 1232.00

.00 20170.00 20144.86 361.43 1234.97

.00 20170.00 20149.69 369.48 1235.94

.00 20310.00 20302.64 822.83 1236.07

.00 20310.00 20304.52 827.22 1237.08

.00 20510.00 20458.69 522.85 1238.22

.00 20510.00 20459.48 524.53 1238.69

1.69 20510.00 23952.29 864.50 1246.22
.00 20510.00 20510.00 559.21 1246.86

.00 20680.00 20590.65 663.22 1251.46

.00 20680.00 20600.62 674.18 1252.03

.00 20240.00 20232.04 373.53 1257.60

.00 20240.00 20233.47 393.58 1258.04

.00 20280.00 20276.53 390.01 1263.08

.00 20280.00 20278.97 427.51 1263.72

1.09 20330.00 20412.96 596.86 1268.78
.00 20330.00 20330.00 515.87 1269.17

.69 20360.00 20401.53 555.76 1273.69

.00 20360.00 20360.00 515.00 1274.12

.00 20350.00 20347.54 415.90 1277.34

.00 20350.00 20349.05 418.42 1277.75

.00 20120.00 20102.30 284.22 1280.23

.00 20120.00 20107.13 292.12 1280.71

.00 20170.00 20099.96 225.66 1285.99

.00 20170.00 20112.63 239.78 1286.51

2.35 20455.00 20532.06 636.92 1292.41
.00 20455.00 20455.00 562.23 1292.90

4.04 20340.00 20709.01 677.95 1297.44
.00 20340.00 20339.79 442.67 1297.94

VROO

6.01
6.87

6.53
7.00

7.31
7.97

6.93
7.14

6.90
7.42

5.47
5.96

6.46
6.86

5.84
6.39

10.46
10.90

4.40
4.78

7.82
8.90

10.25
11.11

11.34
11.84

6.03
6.64

3.20
3.39

8.63
9.49

VCH

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

VlOB

5.60
5.60

STCHl

21.63
17.38

SSTAQ

11:24:38

SECNO

10MAR95

*
*

*
*

*
*

*
*

*
*

*
*

•
*

•
•

*•

•
*

•
*

I
I

I

I

I

I

I

I

I

I

I
I



I
I

* 14.013 6100.00 19918.26 19915.00
* 14.013 7207.00 19915.00 19915.00

10HAR95 11:24:38

.00

.00
3.90
5.45

2.05 20270.00 21600.53 1285.97 1303.74 .00
.00 20270.00 20270.00 355.00 1304.99 1.24
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14.379 6100.00 19544.76 19540.00
14.379 7207.00 19540.00 19540.00

14;559 6100.00 19222.21 19220.00
14.559 7207.00 19221.72 19220.00

14.752 6100.00 19673.36 19670.00
14.752 7207.00 19673.14 19670.00

14.945 4200.00 19901.60 19865.00
14.945 4746.00 19873.85 19865.00

15.144 4200.00 19605.97 19602.45
15.144 4746.00 19955.00 19602.45

15~333 4200.00 19781.38 19770.00
15.333 4746.00 19770.00 19770.00

15.519 4200.00 19962.68 19950.00
15.519 4746.00 19965.10 19950.00

15.699 4200.00 19899.13 19870.00
15.699 4746.00 19882.94 19870.00

15.966 2350.00 1989.23 1985.00
15.966 23~0.00 1988.81 1985.00

16.066 2350.00 1986.60 1970.00
16.066 2350.00 1982.52 1970.00

16.167 2350.00 1952.47 1950.00
16.167 2350.00 1951.62 1950.00

16.248 2350.00 1932.67 1925.00
16.248 2350.00 1931.21 1925.00

16.328 2350.00 1873.19 1915.00
16;328 2350.00 '1915.00 1915.00

16.411 2350.00 1915.48 1885.00
16.411 2350.00 1912.69 1885.00

16.504 2350.00 1628.55 1835.00
16.504 2350.00 1835.00 1835.00

16.608 2350.00 1929.53 1910.00
16.608 2350.00 1929.44 1910.00

6100.00 19559.21 19715.00
7207.00 19715.00 19715.00

.00

.82

.00

.49

.00

.83

.00

.10

.00

.01

.00

.OS

.00
-.72

.00
1.25

.00

.16

.00

.81

.00
2.14

.00

.34

.00
1.23

.00

.40

.00

.08

.00

.74

.00
3.42

01F\ISPC\lSEl

1308.77
1309.11

840.79
296.68

TOI'\IIOENDSTSTCHR

.00 20320.00 20263.75 301.07 1344.20

.00 20320.00 20246.69 281.59 1343.47

.00 20100.00 20092.16 310.78 1338.85

.00 20100.00 20097.48 327.48 1340.99

2.35 2430.00 2670.77 537.86 1356.31
.00 2430.00 2414.23 425.41 1356.47

2.10 20015.00 20830.77
.00 20015.00 20011.68

3.36 20085.00 20888.91 359.55 1349.57
.00 20085.00 20085.00 202.06 1350.82

2.68 20095.00 21035.65 1010.64 1315.05
3.68 20095.00 20250.00 710.00 1316.28

.00 20045.00 20037.92 815.71 1320.23

.00 20045.00 20042.82 821.11 1320.62

.00 20170.00 20139.81 466.45 1324.66

.00 20170.00 20141.72 468.57 1324.74

2.20 20050.00 20410.24 247.75 1329.02
.00 20050.00 20048.82 174.97 1329.76

.00 19982.48 19981.95 375.98 1334.82
4.36 19982.48 20382.00 427.00 1338.24

5.12 2350.00 2696.80 420.04 1358.68
.00 2350.00 2332.38 259.67 1359.50

2.20 2130.00 2622.15 669.68 1362.42
1.92 2130.00 2200.00 248.38 1363.25

2.31 2030.00 2633.33 700.66 1364.44
.00 2030.00 2030.00 98.79 1364.93

2.27 2240.00 2471.46 482.32 1366.52
.00 2240.00 2236.81 321.81 1367.35

.00 2055.00 2051.77 136.29 1368.15

.00 2055.00 2051.94 139.25 1368.25

.00 2035.00 2030.98 291.78 1370.58

.00 2035.00 2030.99 195.99 1370.59

.00 2110.00 2091.70 162.17 1372.19

.00 2110.00 2092.04 162.61 1372.23

VROO

5.35
8.24

2.69
3.14

7.15
6.54

5.93
3.41

6.00
6.78

3.50
4.58

6.86
8.59

3.67
2.99

6.97
6.71

4.06
4.14

5.92
5.83

VCH

6.88
8.19

5.52
5.03

4.48
4.29

4.85
5.56

8.57
8.04

4.32
10.73

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.66

.00

.00

.00

.96

.00

.00

.00

.00

.00

.00

.00

.00

.00

1.63
.00

VlOOSTCHlSSTAQ
,

SECNO

14.197
14.197

*
*

*

*

*
*

*
*

*
*

*
*

*

*
*

*
*

*

*
*

*
*

*
*

I

I

I
I

I

I

I

I
I

I

16.732 2350.00 1955.62 1950.00
16.732 2350.00 1955.68 1950.00

16.818 2350.00 1945.20 1935.00
16.818 2350.00 1942.85 1935.00

CWSEl DIFWSP

.00 2115.00 2114.38 158.76 1377.75

.00 2115.00 2110.00 154.31 1377.73

2.36 2045.00 2226.00 280.80 1380.64
.00 2045.00 2045.00 102.15 1380.95

I
I
I

*
*

*
*

10MAR95

SECHO

10MAR95

11:24:38

Q SSTA

11:24:38

STCHl VLOB

.00

.00

.00

.00

VCH

7.57
7.76

4.61
6.05

VROB STCHR ENDST TOP\lID
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.00
-.02

.00

.31

PAGE 92

I SUMMARY OF ERRORS AND SPECIAL NOTES

I
I



I
I

IIARNING SECNO= 8.731 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IIARNING SECHO= 8.731 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

IIARNING SECHO= 8.883 PROFILE'" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
IIARNING SECHO= 8.883 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARN ING SECHO= 9.009 PROfiLE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECHO= 9.009 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 9.129 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

-I IIARN ING SECHO= 9.129 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTI ON SECNO= 9.318 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECHO= 9.318 PROFILE" 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 9.318 PROFILE" 1 20 TRIALS ATTEMPTED TO BALANCE \/SEL

I
CAUTION SECHO= 9.318 PROFILE" 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9.318 PROFILE" 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECHO= 9.318 PROFILE" 2 20 TRIALS ATTEMPTED TO BALANCE \/SEL

\/ARNING SECNO= 9.492 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\/ARNING SECHO= 9.492 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECHO= 9.692 PROFILE= 2 CRITICAL DEPTH ASSUHED
CAUTION SECNO= 9.692 PROFILE= 2 MINIMUM SPECIFIC ENERGY

I
IIARNING SECNO= 9.889 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECHO= 10.096 PROFILE" CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 10.443 PROFILE" CRITICAL DEPTH ASSUMED

I
CAUTION SECHO= 10.443 PROFILE= MINIMUM SPECIFIC ENERGY

IIARNING SECNO= 10.612 PROFILE" CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECHO= 10.989 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 11.129 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 11.129 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARN I NG SECHO= 11.301 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

C;::·I;~:;:::;:~·
YARNING SECHO= 11.301 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECHO= 11.386 PROFILE" 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 11.386 PROFILE" 1 MINIMUM SPECIFIC ENERGY
YARNING SECNO= 11.386 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECHO= 11.481 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
YARNING SECHO= 11.481 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

YARNING SECHO= 11.566 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\/ARNING SECHO= 11.566 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

1
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I CAUTION SECHO= 11.759 PROFILE= 1 CRITICAL DEPTH ASSUHED
CAUTION SECHO= 11.759 PROFILE" 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECHO= 11.759 PROFILE" 1 20 TRIALS ATTEMPTED TO BALANCE \/SEL
CAUTION SECHO= 11.759 PROFILE" 2 CRITICAL DEPTH ASSUHED

I
CAUTION SECHO= 11.759 PROFILE.. 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECHO= 11.759 PROFILE" 2 20 TRIALS ATTEMPTED TO BALANCE \/SEL

\/ARNING SECHO= 11.949 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARN ING SECHO= 11.949 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 12.896 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECHO= 12.896 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 13.076 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\/ARNING SECNO= 13.076 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 13.227 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARN ING SECNO= 13.227 PROFilE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
CAUTION SECNO= 13.420 PROFILE" CRITICAL DEPTH ASSUMED
CAUTION SECNQc 13.420 PROFilE" PROBABLE MINIMUM SPECIfiC ENERGY
CAUTION SECNO= 13.420 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE \/SEl

I
I



I CAUTION SECNO= 13.420 PROFILE= 2 CRITICAL DEPTH ASSUMEO
CAUTION SECNO= 13.420 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY

I
CAUTION SECNO= 13.420 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE ~EL

\/ARNING SECNO= 13.619 PROFILE= 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 13.619 PROFlLE= 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

1
CAUTION SECNO= 13.818 PROFILE" 1 CRITiCAl DEPTH ASSUMED
CAUTION SECNO= 13.818 PROFILE" 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 13.818 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 13.818 PROFILE" 2 MINIMUM SPECIFIC ENERGY

"'1;" \lARN I NG SECNO= 14.013 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARN ING SECNO= 14.013 PROFILE= 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 14.197 PROFILE" 1 CRITiCAl DEPTH ASSUMED
CAUTION SECNO= 14.197 PROFILE" 1 MINIMUM SPECIFIC ENERGY

I
\/ARNING SECNO= 14.197 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

\lARNING SECNO= 14.945 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 14.945 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

I
\/ARNING SECNO= 15.144 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

\lARNING SECNO= 15.333 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 15.333 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
CAUTION SECNO= 15.519 PROFILE" 2 CRITiCAl DEPTH ASSUMED
CAUTION SECNO= 15.519 PROFILE" 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 15.519 PROFILE" 2 20 TRIALS ATTEMPTEO TO BALANCE ~EL

1
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I \lARNING SECNO= 15.699 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\lARNING SECNO= 15.966 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

\/ARN ING SECNO= 16.066 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 16.066 PROFILE" 2 CRITICAL DEPTH ASStJ4EO
CAUTION SECNO= 16.066 PROFILE" 2 MINIMUM SPECIFIC ENERGY

:':;;:I~~';~:;::;' \/ARNING SECNO= 16.167 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARN ING SECNO= 16.167 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 16.248 PROFILE" 1 CRITICAL DEPTH ASSUMED

I
CAUTION SECNO= 16.248 PROFILE" 1 MINIMUM SPECIFIC ENERGY
\/ARN ING SECNO= 16.248 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

\lARNING SECNO= 16.328 PROFILE" 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.328 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

I \/ARNING SECNOo: 16.411 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 16.411 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 16.504 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\/ARNING SECNO= 16.504 PROFILE- 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 16.608 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARN ING SECNO= 16.608 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\/ARNING SECNO= 16.732 PROFILE- 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARN ING SECNO= 16.732 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARN I NG SECNO= 16.818 PROFILE- 1 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE
\/ARN ING SECNO= 16.818 PROFILE" 2 CONVEYANCE CHANGE OOTSIDE ACCEPTABLE RANGE

I
I •

I
I
I
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I APPENDIX

APPENDIXC
Proposed 5-Span Bridge HEC-2 Model

HDR ENGINEERING, INC.
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* RUN DATE 11JUL95 TIME 19:13:06 *
********************************************

1********************************************
* HEC-2 WATER SURFACE PROFILES *
* *

I,
I

* Version 4.6.2; May 1991

*
*
*

***************************************
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE 0 *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
***************************************

I

I

x X XXlOOOCX lOOOQ( lOOOQ(

X X X X X X X
X X X X X
XXlOOOCX XXXX X lOOOQ( XXXXX
X X X X X
X X X X X X
X X XXlOOOCX XXXXX lOOQOOO(

11JUL95 19:13:06 PAGE

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

T1 NEV RIVER ABOVE SKUNK CREEK, PHOENIX, ARIZ., SEPT 1985 (UNIONBR6.DAT)
T2 Edited by HDR (5-95) for Union Hi Us Drive Bridge Analysis
T3 Union Hills Bridge 5-Span Structure (Includes 83rd Ave. Crossing)

Existing Condition Flood Plain Model FIS, COE tOO-yr I. 500-yr a's
Estillllllted starting VSEL fl"Oll flS Profiles for 100-yr 500-yr.

19:13:06

4

15

ITRACE

Fa

54

THIS RUN EXECUTED 11JUL95

CHNIM

WSEL

22

1170.5

a

IS\I

5626

FN ALLOC

METRIC HVINS

55

XSECH

STRT

21

IDIR

XSECV

53

-1

NINV

PRFVS

43
50

2

INa

IPLOT

.045 .045 .035 .200 .400
3 41000 41000 69700

1985 TOPO - DIGITIZED DATA SEC.8.655 THRU SEC.9.t29
DOUNSTREAM STUDY LIMIT

38
1

Jt ICHECK

J2 NPROF

REVISED HEC-2 FILE NRIVER.DAT TO HAVE INPUT DATA MATCH \11TH THE HARDCOPY
PRINTOUT OF THE HEC-2 FILE IN THE FLOOD CONTROl DISTRICT LIBRARY THAT
CORRESPONDS WITH PUBLISHED FEMA DATA•
THE HEC-2 MOOEL 011 THE PRINTOUT \lAS \lAS RUN 011 9 OCTOBER 1985 USING THE
MAY 1984 UPDATED VERSIOII OF HEC-2.
THIS HEC-2 MOOEL APPEARS TO BE THE BEST MATCH \11TH PUBLISHED FEMA DATA
FOR NEV RIVER FRa4 BELL ROAD UPSTREAM TO THE NEV RIVER DAH.
THE RESULTS GENERATED BY THIS HEC-2 MOOEL ~STREAM OF BELL ROAD SHOUDN'T
BE USED.
THE PUBLISHED FEMA DATA FOR THE REACH BELOI.I BELL ROAD MATCHES CLOSELY \11TH
HEC-2 MOOEL REVSB., WICH \lAS DEVELOPED BY COE I. VAN LOO.
THE CROSS SECTIOIIS BELOI.I BELL ROAD WHERE RETAINED FOR HISTORICAL REASONS.
THIS HEC-2 MooEL HASN'T BEEN UPDATED FOR ANY CHANGES THAT MIGHT OCCURED
SINCE THE MOOEL WAS ORIGINALLY CREATED.

J3 VARIABLE COOES FOR SUMMARY PRINTOUT

NC
aT

I

,
I
I

:',1'~I';!..,..

"I
{'j

I

..1•-I

I 11JUL95 19:13:06 PAGE 2

I



,

I May 1995 - HDR Engineering Inc. U'lder contract to the Maricopa COlXIty Highway
Department to bridge the Union Hills corssing of the New River., HDR modified this model to detenAine the i~t the new bridge would have on
the existing floodplain. This reach originally contained only 3 cross
sections in the model. Sections were added to better define the water surface
thru this reach. Normal bridge lllethod is used to IIlOdel the new 5 span bridge.

!

I
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The bridge spans bank to bank (e.g. no abutments extend into the channel). The!'. section data fs taken from new survey done in February 1995.
**************************.***************************************************

~~;

~~t.; Cross Sections 10.933 thru 10.936 represent the channel geometry at the
proposed crossing of 83rd Ave.

I X1 10.933 8 0.0 406.84 164 241 244
X3 10

I
GR 1222.2 0.0 1217.25 19.7 1217.25 68.90 1215.61 85.31 1213.97 104.99
GR 1214.0 134.52 1215.61 387.16 1220.53 406.84

X1 10.934 8 0.0 390.44 82 92 85

I
X3 10
GR 1225.5 0.0 1217.25 32.81 1216.43 88.59 1216.93 98.43 1216.93 141.08
GR 1216.4 150.93 1215.61 370.75 1220.53 390.44, X1 10.935 11 0.0 383.88 131 154 144
X3 10
GR 1227.1 0.0 1226.11 26.25 1215.61 59.06 1215.61 206.70 1217.91 213.27
GR 1217.9 265.76 1215.61 272.32 1215.61 334.66 1217.25 351.07 1220.53 360.93
GR 1222.2 383.88

I X1 10.936 9 0.0 324.82 131 154 137
X3 10

I
GR 1225.5 0.0 1227.1 22.97 1222.17 32.81 1218.89 75.46 1215.61 111.55
GR 1217.3 275.60 1218.89 285.45 1222.17 292.01 1223.81 324.82

****•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••*************
~ Cross Section on the clown stream face of the Union Hills Crossing

I
Modified To Include A Proposed 5·Span Proposed Bridge Structure
The Bridge Spans the New River Bank to Bank. The Channel is not
restricted and expansion and contraction is not critical to the IllOdel.
******************************************************************************

,I Ne .3 .5
UNION HILLS DRIVE

X1 10.989 35 60.1 309.0 370 370 370 0.956

)t{~ X2 1228 1230 15

m~"1 X3 10

~~I GR 1225.5 0.0 1229.7 60.1 1227.98 68.0 1227.98 70.0 1227.0 74.2
GR 1219.2 104.4 1218.1 116.8 1227.98 116.8 1227.98 118.8 1217.85 118.8
GR 1217.0 137.4 1216.75 164.6 1227.98 164.6 1227.98 166.6 1216.70 166.6
GR 1216.4 210.8 1216.45 212.4 1227.98 212.4 1227.98 214.4 1216.55 214.4

1- GR 1217.4 233.9 1218.05 260.2 1227.98 260.2 1227.98 262.2 1218.1 262.2
GR 1218.4 271.4 1219.1 277.0 1227.98 309.0 1227.98 311.0 1222.8 335.9
GR 1223.5 374.5 1228.1 482.0 1228.5 524.3 1228.4 580.9 1228.7 633.5

I
Upstre8lll Face of the Union Hilla Bridge

1
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I X1 11.004 35 60.1 309.0 85 85 85 0.956
X2 1228 1230 15

•
X3 10
GR 1225.5 0.0 1229.7 60.1 1227.98 68.0 1227.98 70.0 1227.0 74.2
GR 1219.2 104.4 1218.1 116.8 1227.98 116.8 1227.98 118.8 1217.85 118.8
GR 1217.0 137.4 1216.75 164.6 1227.98 164.6 1227.98 166.6 1216.70 166.6
GR 1216.4 210.8 1216.45 212.4 1227.98 212.4 1227.98 214.4 1216.55 214.4
GR 1217.4 233.9 1218.05 260.2 1227.98 260.2 1227.98 262.2 1218:'1 262.2

I
GR 1218.4 271.4 1219.1 277.0 1227.98 309.0 1227.98 311.0 1222.8 335.9
GR 1223.5 374.5 1228.1 482.0 1228.5 524.3 1228.4 580.9 1228.7 633.5

I



I
, X1 11.005 15 60.1 309.0 5 5 5 0.956

Xl 15
X3 10 309.0 1230.0
GR 1225.5 0.0 1229.7 60.1 1228.0 68.0 1228.0 70.0 1227.0 74.2
CR 1219.2 104.4 1217.0 137.4 1216.4 210.8 1217.4 233.9 1218.4 271.4

'1 CR 1222.1 297.8 1222.15 309.0 1222.8 335.9 1223.5 374.5 1228.7 633.5

NC 0.1 0.3

I
X1 11.020 31 362.3 603.7 60 60 60
Xl

,~~. X3 10 603.7 1230.3
;)\:0

CR 1227.2 0.0 1227.2 45.4 1226.9 98.5 1227.2 150.7 1226.4 196.4
'(:8.:

CR 1227.0 243.5 1227.5 348.4 1229.5 362.3 1220.8 388.8 1219.4 395.2
GR 1216.8 404.7 1216.0 431.7 1217.7 487.6 1218.5 493.3 1218.2 507.3

I CR 1218.1 529.4 1217.9 531.9 1220.8 546.5 1221.6 595.0 1225.6 603.7
GR 1224.5 649.8 1225.1 761.8 1226.7 765.0 1226.7 770.6 1226.0 m.2
CR 1225.3 774.6 1225.4 784.3 1227.8 797.2 1229.2 825.7 1229.3 853.2
GR 1228.3 894.14

-I Cross Section 300' ~tre8lll of the Union Hills alignllellt

I X1 11.045 16 89.6 307.6 170 170 170
Xl 15
X3 10I CR 1226.6 0.0 1228.4 82.2 1229.8 89.6 1218.6 108.3 1217.8 184.5

.. CR 1218.6 225.8 1221.0 230.8 1220.7 241.1 1219.5 248.6 1219.3 251.4
';',; CR 1219.3 271.5 1219.1 278.8 1223.5 291.5 1223.8 297.0 1226.9 307.6
:;~: .

CR 1227.3 360.3

I ET 9.1 0.0 381.6
NC .045 .045

I This section was re-surveyed and updated by HOR using data taken during
the Union Hills project

J
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NEW SECTION - LEFT BANK TAKEN FRCJ4 ARROIoIHEAD RANCH
WASTEWATER TREATMENT PLANT GRADING PLAN-DIBBLE &ASSOC.

I X1 11.129 15 5.6 330.9 395 395 395
Xl 15
X3 10
GR 1230.9 0.0 1230.0 5.6 1220.2 34.7 1221.2 77.8 1221.0 106.8
GR 1217.8 131.6 1217.9 207.9 1218.3 220.8 1221.0 244.8 1221.0 248.8

:,::,
GR 1221.5 273.8 1221.2 276.4 1231.3 297.6 1230.1 330.9 1229.8 381.6

, QT 3 10350 13750 17595
ET 9.1 758.7 1228.

"
this section was re-surveyed and updated by HOR using data taken during
the Union Hills project

I X1 11.188 18 761.6 1020.9 320 320 320
Xl 15

I X3 10

I CR 1232.3 758.7 1232.8 761.6 1220.5 800.6 1221.9 814.1 1221.7 860.6
GR 1218.4 873.4 1217.5 888.0 1219.1 943.9 1221.8 958.7 1221.5 962.5
CR 1221.6 986.5 1221.3 988.7 1227.2 1005.5 1227.4 1009.6 1232.7 1020.9
CR 1231.5 1045.5 1231.6 1088.8 1231.9 1228.7

I ET 9.1 0.0 361.8

Tt This section was re-surveyed and updated by HOR using data taken during
the Union Hills project

;'.
X1 11.301 21 72.7 297.9 600 600 600
X3 10
GR 1218.2 0.0 1231.3 44.9 1231.5 63.8 1233.3 72.7 1232:9 80.2

I GR 1221.4 116.6 1222.9 128.2 1221.9 132.7 1222.2 161.9 1220.4 177.2
GR 1219.7 194.3 1221.0 219.5 1223.4 230.0 1223.5 233.5 1224.1 255.5

I



-I CR 1223.8 266.8 1227.8 276.7 1227.2 281.2 1233.9 297.9 1234.3 320.5

CR 1235.1 361.8

I Cross Section at the beginning of the Treatment Plant protection dike

~
X1 11.328 18 5.6 214.4 180 180 180
X3 10
CR 1233.9 0.0 1233.6 5.6 1222.3 45.2 1224.0 61.9 1222.3 74.2
CR 1222.5 88.8 1221.2 99.7 1220.9 109.8 1222.3 150.6 . 1225.5 163.3

CR 1225.3 164.6 1225.8 190.8 1225.7 200.0 1233.4 214.4 1231.4 222.6

CR 1236.7 240.0 1236.4 266.1 1236.5 296.1

I'}.,<~~<

End of HOR Engineering Inc. Modificationsf;
.~~~

******************************************••**********************************

I 1
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I NC .045 .060 .035
ET 9.1 19900 20175

X1 11.386 32 19900 20175 315 240 270

I
X3 10
CR 1240 16820 1238 17220 1238 18760 1240 18800 1244 18850

CR 1244 18915 1238 18950 1238 19040 1236 19280 1236 19420

CR 1233 19430 1233 19890 1233 19892 1233 19900 1228 19905

CR 1228 19912 1226 19975 1223 20000 1226 20030 1228 20085
'.:; CR 1230 20115 1232 20150 1238 20175 1239.5 20820 1238 22925

~
CR 1238.8 23655 1240 24780 1240 24805 1238 25705 1236.8 26140

CR 1238 26800 1240 27485

1

I ET 9.1 19780 20170

X1 11.481 15 19780 20170 480 540 520
X3 10
CR 1240 19130 1238 19305 1230 19320 1228 19380 1228 19550

}
CR 1230 19710 1236 19780 1230 19800 1232 19860 1230 19900

CR 1228 19950 1227.4 20000 1230 20060 1234 20140 1240 20170

ET 9.1 19470 20310
',-,

X1 11.566 37 19470 20310 280 530 460

I X3 10
CR 1241 17270 1240 18790 1242 18940 1242 19140 1240 19170

CR 1240 19470 1236 19480 1234 19550 1234 19760 1230 19775

CR 1230 19790 1232 19810 1234 19820 1234 19855 1232 19860

I
CR 1232 19940 1230 19980 1229.7 20000 1230 20010 1230 20180

CR 1232 20295 1240 20310 1240 20335 1242 20780 1244 21030

CR 1244.2 21620 1244.2 21960 1244 22190 1243.6 23225 1244 23470

CR 1244.9 24495 1246 25220 1245 25570 1244 26550 1244 26660

, CR 1246 27240 1246.7 27420
.-

., ET 9.1 19925 20510
::J

X1 11.759 35 19925 20510 1050 980 1020
X3 10
CR 1246 17890 1245 18190 1246 18510 1246 18920 1246.5 18930

CR 1246 18950 1246 19120 1244 19230 1244 19255 1244 19880

CR 1244 19900 1244 19925 1236 19940 1235 20000 1236 20040

GR 1236 20455 1242 20465 1244 20495 1248 20510 1248 20525

CR 1246 20540 1246 20620 1246 20760 1246 20800 1246 20820

CR 1246 21070 1248 21460 1250 21630 1250 21870 1219.6 22350

GR 1249 22980 1249.2 23620 1250 25015 1250 25960 1250.4 27420

Ne .060 .060 .035

I
ET 9.1 19865 20510

X1 11.949 35 19865 20510 990 1000 1000
X3 10
X4 1 1247.4 20700
CR 1250.8 18670 1250.4 18895 1250.4 19275 1251 19500 1251 19535

'. GR 1250 19865 1248 19920 1246 19974 1244 19976 1243 20000

CR 1244 20045 1244 20215 1242 20280 1242 20470 1244 20480

CR 1246 20510 1246 20520 1246 20530 1246 20590 1246 20600

1
11JUL95 19:13:06

PACE 12

I CR 1248 20925 1250 20940 1252 21660 1254 22180 1254 22280

I



I
I
·1

i

I
I
,I
••
I

I
I

I
I

10.443 3.98 1209.58 1209.58 .00 1211.09 1.51 5.02 .22 1216.00
10900.0 .0 10900.0 .0 .0 1106.4 .0 471.5 105.3 1210.00

.43 .00 9.85 .00 .000 .030 .000 .000 1205.60 19742.09
.009108 930. 910. 900. 2 11 0 .00 366.87 20108.96

FLOU DISTRIBUTION FOR SECNO= 10.44 CUSEl= 1209.58

STA- 19742. 20110.
PER Q: 100.0

AREA- 1106.4
VEL- 9.9

DEPTH= 3.0

*SECNO 10.612

3301 HV CHANGED MORE THAN HVINS

3302 ~RNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 1.54

3495 OVERBANK AREA ASSlJ(ED NON-EFFECTIVE. EllEA= 1222.00 ELREA= 1218.00

10.612 5.59 1215.19 .00 .00 1216.18 .99 5.04 .05 1222.00
10900.0 .0 10900.0 .0 .0 1368.2 .0 496.8 112.4 1218.00

.46 .00 7.97 .00 .000 .030 .000 .000 1209.60 19972.01
•003854 880• 890. 900. 3 0 0 .00 325.65 20297.66

FLOU DISTRIBUTION FOR SECNO= 10.61 CUSEL- 1215.19

STA- 19972. 20300.
PER Q- 100.0

AREA: 1368.2
VEL- 8.0

DEPTH- 4.2

11JUL95 19:13:06 PAGE 30

SECNO DEPTH CIoISEl CRI\IS WSELK EG HV Hl ClOSS l·BANK ELEV
Q QLOB QCH QROB AlOB ACH AROB VOl T\lA R-BANK ElEV

TIME VlOB VCH VROB XNl XNCH XNR \/TN ELMIN SSTA

SLOPE XLOBL XLCH XlOBR ITRIAL IDC ICONT CORAR TOP'oIID ENDST

*SECNO 10.803

3301 HV CHANGED MORE THAN HVINS

3495 OVERBANK AREA ASSlJ(ED NON-EFFECTIVE. ELLEA: 1220.00 ELREA: 1220.00

10.803 5.64 1219.74 .00 .00 1221.33 1.59 4.97 .18 1220.00
10900.0 .0 10900.0 .0 .0 1076.2 .0 525.2 119.3 1220.00

.48 .00 10.13 .00 .000 .030 .000 .000 1214.10 19750.66
•006493 1020• 1010. 1010. 3 0 0 .00 264.01 20014.67

FLOU DISTRIBUTION FOR SECNO= 10.80 CUSEL- 1219.74

STA- 19751. 20015.
PER Q- 100.0

AREA: 1076.2
VEL- 10.1

DEPTH: 4.1

*SECNO 10.933
3280 CROSS SECTION 10.93 EXTENDED 1.02 FEET

3301 HV CHANGED MORE THAN HVINS

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO: 2.99



3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA=

FLaI DISTRIBUTION FOR SECHO=

1222.20 ELREAo:

PAGE 31

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

1222.20
1220.53

2.60
406.84

OLOSS
T\lA
ELMIN
TOP\lID

.13
121.1

1213.97
404.24

1220.53

.40
535.1

.000
.00

NL
VOL
\lTN
CORAR

.30
.0

.000
o

HV
AROB
XNR
lCONT

EG
ACH
XNCH
IDC

CWSEL"' 1221.55

.00 1221.86
.0 2460.5

.000 .030
2 0

IlSELK
ALOB
XNL
ITRIAL

.00
.0

.00
241.

CRIIlS
QROB
VROB
XLOBR

10.93

7.58 1221.55
.0 10900.0

.00 4.43
164. 244.

19:13:06

DEPTH CWSEL
QLOB QCH
VLOB VCH
XLOBL XLCH

SECHO
Q

TIME
SLOPE

11JUL95

10.933
10900.0

.50
.000725

1

I

I
~

I

I
STA:

PER Q=
AREA=

VEL:
DEPTH=

3. 407.
100.0

2460.5
4.4
6.1

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATiO 0:

3495 OVERBANK AREA ASSUMED NON·EFFECTIVE. ELLEA"'

*SECNO 10.934
3280 CROSS SECTION 10.93 EXTENDED

1225.50
1220.53

15.98
390.44

.07
121.9

1215.61
374.46

1220.53

.09
539.3

.000
.00

.66

.54
.0

.000
o

1225.50 ELREA=

1222.01
1854.2

.030
o

.00
.0

.000
2

.95 FEET

.00
.0

.00
92.

1221.48
10900.0

5.88
85.

5.87
.0

.00
82.

10.934
10900.0

.50
.001681

I":-:'."1......
;:;.. :,
I

FLaI DISTRIBUTION FOR SECHO=

I
STA·

PER Q.

AREA"'
VEL"'

DEPTH:

16. 390.
100.0

1854.2
5.9
5.0

10.93 CWSEL"' 1221.48

*SECNO 10.935

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1227.10 ELREA=

10.935
10900.0

.51
.001895

6.06 1221.67
.0 10900.0

.00 6.36
131. 144.

.00
.0

.00
154.

.00
.0

.000
2

1222.30
1714.9

.030
o

.63
.0

.000
o

1222.20

.26
545.2

.000
.00

.03
123.1

1215.61
336.50

1227.10
1222.20

40.12
376.62

FLaI DISTRIBUTION FOR SECNO=

I
11JUL95 19:13:06

10.94 CWSEL= 1221.67

PAGE 32

I
I

SECHO
Q

TIME
SLOPE

STA"'
PER Q=

AREA=
VEL"'

DEPTH=

DEPTH
QLOB
VLOB
XLOBL

40. 384.
100.0

1714.9
6.4
5.1

CWSEL
QCH
VCR
XLCR

CRIIlS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IDC

KV
AROB
XNR
lCONT

HL
VOL
\lTN
CORAR

OLOSS
T\lA
ELMIN
TOP\lID

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

*SECNO 10.936I 3301 HV CHANGED MORE THAN HVINS

I



3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA=

FlOlol DISTRIBUTION FOR SECNO=

10.936
10900.0

.51
.006970

1225.50
1223.81

43.74
290.33

.34
124.0

1215.61
246.58

1223.81

.45
549.5

.000
.00

.52

1.76
.0

.000
o

1225.50 ElREA=

CUSEl= 1221.33

.00 1223.09
.0 1023.3

.000 .030
3 0

.00
.0

.00
154.

10.94

5.72 1221.33
.0 10900.0

.00 10.65
131. 137.

44. 325.
100.0

1023.3
10.1
4.1

STA=
PER a=

AREA=
VEl=

DEPTH=

I

••. I

I
~I;'i
~\:~
.~..~.:!

I
I

CCHV= .300 CEHV= .500
*SECNO 10.989

3265 DIVIDED FlOlol

3370 NORMAL BRIDGE, NRD- 0 MIN ELTRD- 1230.00 MAX EllC- 1228.00

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA=

FLOIoI DISTRIBUTION FOR SECNO=

UNION HIllS DRIVE
10.989 1.50 1223.90

10900.0 .0 10900.0
.52 .00 9.69

.005033 370. 370.

PAGE 33

1229.70
1221.98

82.41
281.35

.09
125.8

1216.40
191.30

2.18
558.6

.000
.00

1227.981229.70 ElREA-

CUSEL- 1223.90

.00 1225.~ 1.~

.0 1124.4 .0
.000 .030 .000
300

.00
.0

.00
370.

10.99

19:13:06

82. 295.
100.0

1124.4
9.1
5.9

11JUl95

STAo:
PER a=

AREA=
VEl=

DEPTH=

1

~
I

*SECNO 11.004

3265 DIVIDED FLOIoI

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRDc 1230.00 MAX ElLC= 1228.00

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

FLOIoI DISTRIBUTION FOR SECNO= CUSEL= 1224.61

I
I

11.004
10900.0

.53
.003525

8.21
.0

.00
85.

1224.61
10900.0

8.55
85.

.00
.0

.00
85.

11.00

.00
.0

.000
2

1229.70 ELREA=

1225.81 1.13
1275.3 .0

.030 .000
o 0

1227.98

.~

560.9
.000
.00

.10
126.2

1216.40
196.85

1229.10
1221.98

19.53
284.03

*SECNO 11.005

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.41

I

STA=
PER a=

AREA=
VEl=

DEPTH=

80. 295.
100.0

1275.3
8.5
6.5

I



I 3470 ENCROACHMENT STATlONS= .0 309.0 TYPE= TARGET: 308.999
1

11JUl95 19:13:06 PAGE 34

I SECNO DEPTH C\lSEL CRU/S \lSELK EG HV Hl ClOSS L-BANK ElEV
Q QlOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV

I
TIME VlOB VCH VROB XNL XNCH XNR \lTN ELMIN SSTA
SLOPE XlOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOI'\IID eNDST

11 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1229.70 ELREA: 1222.15
../".~
~'"

~L. 11.005 8.66 1225.06 .00 .00 1225.91 .85 .01 .09 1229.70
10900.0 .0 10832.0 68.0 .0 1460.5 37.3 561.1 126.2 1222.15

.53 .00 7.42 1.82 .000 .030 .060 .000 1216.40 78.10

I
•001780 5. 5. 5• 2 0 0 .00 230.90 309.00

FLOIJ DISTRIBUTION FOR SECNO= 11.01 MEL: 1225.06

I STA= 78. 295. 309.
PER Q= 99.4 .6

AREA: 1460.5 37.3
VEL: 7.4 1.8

.. 1
DEPTH= 6.7 2.7

CCHV= .100 CEHV= .300
*SECNO 11.020

.""'"

·1
3470 ENCROACHMENT STATIONS: .0 603.7 TYPE= 1 TARGET= 603.699

3495 OVERBANK AREA ASSUMED NOIl·EFFECTIVE. ELLEA= 1229.50 ELREA= 1230.30

11.020 9.13 1225.13 .00 .00 1226.04 .91 .12 .02 1229.50

I 10900.0 .0 10900.0 .0 .0 1421.3 .0 563.1 126.6 1230.30
.53 .00 7.67 .00 .000 .030 .000 .000 1216.00 375.62

.002106 60. 60. 60. 2 0 0 .00 227.06 602.67

wi
FlOlJ DISTRIBUTION FOR SECNO= 11.02 MEL= 1225.13

STA= 376. 604.
PER Q= 100.0

I
AREA= 1421.3

VEL= 7.7
DEPTH= 6.3

*SECNO 11.045

.1
1

11JUl95 19:13:06 PAGE 35

, SECNO DEPTH MEL CRI\IS \lSElK EG HV Hl ClOSS L-BANK ELEV
Q QlOB QCH QROB ALOB ACH AROB VOL TUA R·BANK ELEV
TIME VLOB VCN VROB XNL XNCH XNR \lTN ELMIN SSTA
SLOPE XLOBL XlCH XLOBR ITRIAl IDC ICONT CORAR TOPIIID ENOST

I 3495 OVERBANK AREA ASSUMED NOIl·EFFECTIVE. ELLEA- 1229.80 ELREA= 1226.90

I 11.045 7.55 1225.35 .00 .00 1226.55 1.20 .42 .09 1229.80

I 10900.0 .0 10900.0 .0 .0 1238.9 .0 568.3 U7.4 1226.90
.54 .00 8.80 .00 .000 .030 .000 .000 1217.80 97.04

.002936 170. 170. 170. 2 0 0 .00 205.25 302.29

I FlOlJ DISTRIBUTION FOR SECHO= 11.05 C\lSELc 1225.35

STAc 97. 308.
:~~~~. ~ PER Q= 100.0

;;1 AREA= 1238.9
VEl= 8.8.,.

DEPTH: 6.0

*SECNO 11.129

I 3301 NY CHANGED MORE THAN HVINS

I



I
I 3302 UARNING: CONVEYANCE CHANGE OOTSIDE OF ACCEPTABLE RANGE, KRATIO .. 1.61

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EUEA= 1230.101230.00 ELREA=

I
NEU SECTION - LEFT BANK TAKEN FRCJC ARROUHEAD RANCH
UASTEUATER TREATMENT PLANT GRADING PLAN-DIBBLE l ASSOC•

11.129 8.95 1226.75 •00 .00 1221.30 .55 .68 .01 1230.00
10900.0 .0 10900.0 .0 .0 1839.0 .0 582.3 129.6 1230.10

.55 .00 5.93 .00 .000 .030 .000 .000 1211.80 15.25.:il •001139 395. 395• 395. 2 0 0 .00 212.81 288.05

.i1~
;~i;:~~!

FLOU DISTRIBUTION FOR SECNO= 11.13 C\lSEL- 1226.15

I STA- 15. 331.
PER Q= 100.0

AREA" 1839.0

i VEL" 5.9

I
DEPTH" 6.1

11JUL95 19:13:06 PAGE 36

.1 SECNO DEPTH C\lSEL CRIIoIS IoISELK EG HV Hl OlOSS L·BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV
TIME VlOB VCH VROB )(NL )(NCH XNR \lTN ELMIN SSTA

.. SLOPE XlOBL XLCH XlOBR ITRIAl IDC ICONT CORAR TOPIlID ENDST

I *SECNO 11.188

I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA" 1232.80 ElREA= 1232.10

11.188 9.51 1221.01 .00 .00 1221.85 .85 .41 .09 1232.80
10350.0 .0 10350.0 .0 .0 1402.6 .0 594.2 131.4 1232.10

.51 .00 7.38 .00 .000 .030 .000 .000 1211.50 779.91

I
.001966 320. 320. 320. 2 0 0 .00 224.98 1004.95

11.19 1221.01

*
FLOU DISTRIBUTION FOR SECNO= C\lSEL-

I STA" 180. 1021.
PER Q= 100.0

AREA= 1402.6
VEL" 1.4

DEPTH= 6.2

I *SECNO 11.301
3280 CROSS SECTION 11.30 EXTENDED 9.99 FEET

:~I 3301 HV CHANGED MORE THAN HVINS

3302 UARNING: CONVEYANCE CHANGE OOTSIDE OF ACCEPTABLE RANGE, KRATIO .. .69

I 3495 OVERBANK AREA ASSU4ED NON-EFFECTIVE, ELLEA" 1233.30 ELREA= 1233.90

11.301 8.49 1228.19 .00 .00 1229.12 1.53 1.66 .21 1233.30

I 10350.0 .0 10350.0 .0 .0 1042.9 .0 611.0 134.2 1233.90
.58 .00 9.92 .00 .000 .030 .000 .000 1219.10 95.10

•004182 600. 600• 600. 2 0 0 .00 188.51 283.61

I FLOIl DISTRIBUTION FOR SECNO= 11.30 C\lSEL= 1228.19

STA= 95. 298.
;:~.;-~ PER Q= 100.0

'I AREA= 1042.9
" VEl= 9.9

DEPTH= 5.5

I 11JUl95 19:13:06 PAGE 37

I



1
,I

SECNO
Q
TIME
SLOPE

DEPTH
QLOB
VLOB
XLOBL

C'oISEL
QCH
VCH
XLCH

CRUIS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

EG
ACH
XNCH
IoC

HV
AROB
XNR
ICONT

HL
VOL
\lTN
CORAR

OLOSS
nlA
ELHIN
TDP\llo

L-BANK ELEV
R-BANK ELEV
SSTA
ENoST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEAI: 1233.60 ELREA=1 *SECHO 11.328

11.328
10350.0

.59
.004956

7.97
.0

.00
180.

1228.87
10350.0

10.56
180.

.00
.0

.00
180.

.00
.0

.000
2

1230.60
980.5

.030
o

1.73
.0

.000
o

1233.40

.82
615.2

.000
.00

.06
135.0

1220.90
183.74

1233.60
1233.40

22.18
205.93

FUJI DISTRIBUTION FOR SECHO=I
I

STAI:
PER Q=

AREAl:
VELI:

DEPTHI:

22. 214.
100.0
980.5
10.6
5.3

11.33 C'oISELI: 1228.87

*SECHO 11.386
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON'EFFECTlVE, ELLEAI:

fllJl DISTRIBUTION FOR SECHO=

STA- 19902. 201~.

PER Q= 100.0
AREAl: 903.0

VELI: 11.5
DEPTH- 3.9

*SECHO 11.481
1

19:13:06
38PAGE

.09 1233.00
136.3 1238.00

1223.00 19902.09
228.83 20130.92

1238.00

1.97
621.0

.000
.00

1233.00 ELREA=

.00 1232.95 2.04
.0 903.0 .0

.000 .035 .000
350

C'oISEL= 1230.9111.39

1230.91
.0

.00
240.

1230.91
10350.0

11.46
270.

7.91
.0

.00
315.

11JUL95

11.386
10350.0

.59
.011800

I

11
jl
I

I
I

$

3302 \/ARNING: CONVEYANCE CHANGE OOTSloE OF ACCEPTABLE RANGE, KRATiO - 2.17

3495 OVERBANK AREA ASSUMED NON'EFFECTlVE, ELLEA-

FLOl.l DISTRIBUTION FOR SECHO=

3301 HV CllANGED MORE THAN HVINS

L-BANK ELEV
R'BANK £lEV
SSTA
ENoST

ClOSS
T~

ELHIN
TOPWID

.15 1236.00
139.8 1240.00

1227.40 19783.39
361.53 20144.92

1240.00

2.45
636.7

.000
.00

HL
VOL
\lTN
CORAR

.56
.0

.000
o

HV
AROB
XNR
lCONT

EG
ACH
XNCH
JOC

1236.00 ELREAI:

1235.55
1721.3

.035
o

C'oISELc 1234.98

.00
.0

.000
2

WSELK
ALOB
XNL
ITRIAL

.00
.0

.00
540.

CRIWS
QROB
VROB
XLOSR

11.48

C'oISEL
QCH
veH
XLCH

1234.98
10350.0

6.01
520.

7.58
.0

.00
480.

DEPTH
QLOB
VlOB
XLOBL

SECHO
Q

TIME
SLOPE

11.481
10350.0

.62
.002514

~
I

I
I

I
~I

i

I

STA- 19783. 20170.
PER Q= 100.0

AREA" 1721.3
VELc 6.0

DEPTH= 4.8

.SECNO 11.566

I



·1 3470 ENCROACHMENT STATIONS: 19955.0 20300.0 TYPE: TARGET: 345.000

5.17 .02 1222.00
557.6 86.2 100000.00
.000 1209.60 19970.04
.00 328.28 20298.32

100000.003495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA: 1222.00 ELREA=

10.612 6.38 1215.98 .00 1215.19 1217.39 1.41
15500.0 .0 15500.0 .0 .0 1626.3 .0

.35 .00 9.53 .00 .000 .030 .000
.004438 880. 890. 900. 2 0 0

FUJI DISTRIBUTION FOR SECHO= 10.61 C\lSEL: 1215.98, STA= 19970. 20300.
~, PER Q: 100.0

~~--
AREA: 1626.3

VEL: 9.5
DEPTH: 5.0

I 11JUl95 19:13:06 PAGE 68
'i

I SECHO DEPTH C\lSEL CRn,s \lSELK EG HV Hl OlOSS L-HANK ELEV
Q Ql08 QCH QR08 ALOB ACH AROB VOL TIoIA R-BANK ElEV
TIME VlOB VCH WOO XNL XNCH XNR WTN ELHIN SSTA

. ~:
SLOPE XLOBL XLCH XLOBR lTRIAL IDC lCONT CORAR TOPUID ENDST, ·SECJlO 10.803..

,:.' 3301 HV CHANGED MORE THAN HVINS

.~ 3470 ENCROACHMENT STATIONS: 19750.0 20015.0 TYPE= 1 TARGET: 265.000

3495 OVERBANK AREA ASstJ(EI) NON-EFFECTIVE. ELLEA= 1220.00 ElREA= 100000.00

I 10.803 6.69 1220.79 .00 1219.74 1222.82 2.03 5.24 .19 1220.00
15500.0 .0 15500.0 .0 .0 1356.4 .0 592.2 93.1 100000.00

.38 .00 11.43 .00 .000 .030 .000 .000 1214.10 19750.00

'.J
.006154 1020. 1010. 1010. 3 0 0 .00 265.00 20015.00

FLOU DISTRIBUTION FOR $ECHO= 10.80 CUSEL: 1220.79

~".

I
STAo: 19750. 20015.

PER Q= 100.0
-AREA: 1356.4

VEL: 11.4
DEPTH: 5.1

I .SECNO 10.933
3280 CROSS SECTION 10.93 EXTENDED 2.45 FEET,.:0 ~

~(
3301 HV CHANGED MORE THAN HVINS

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO 0: 2.89

I 10.933 9.01 1222.98 .00 1221.55 1223.38 .40 .40 .16 1222.20
15500.0 .0 15500.0 .0 .0 3041.2 .0 604.5 94.9 1220.53

.39 .00 5.10 .00 .000 .030 .000 .000 1213.97 .00
.000735 164. 244. 241. 2 0 0 .00 406.84 406.84

I FlOU DISTRIBUTION FOR SECNO= 10.93 C\lSELo: 1222.98

STA- O. 407.

I PER Qo: 100.0
AREA= 3041.2

VEL: 5.1

:t::1]
DEPTH= 7.5

:~il 1.;:
11JUl95 19:13:06 PAGE 69

j

I
SECHO DEPTH C\lSEL CRIIlS IlSELK EG HV Hl OLOSS L-BANK ELEV
Q QLOO QCH QROB ALOB ACH AROB VOL TIoIA R-HANK ELEV

I



.-~~~~~~---------- -

·1
I

I
TIME VlOB
SLOPE XlOBl

·SECWO 10.934
3280 CROSS SECTION

VCH VROB
XlCH XLOBIt

10.93 EXTENDED

XNl XNCH
ITRIAl 10C

2.36 FEET

XNR \lTN
ICONT . CORAR

ELMIN
TOPlJIO

SSTA
ENOST

I 3302 ~NING: CONVEYANCE CHANGE OOTSID£ OF ACCEPTABLE RANGE, KRATlO" .70

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ElLEA"

FLOU DISTRIBUTION FOR SECWO= CUSEl.. 1222.89

1225.50
1220.53

10.38
390.44

.08
95.7

1215.61
380.06

1220.53

.09
609.8

.000
.00

.66
.0

.000
o

1225.50 ElREA=

1223.54
2385.6

.030
o

1221.48
.0

.000
2

.00
.0

.00
92.

10.93

7.28 1222.89
.0 15500.0

.00 6.50
82. 85.

10.934
15500.0

.39
.001505

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA-

FLOU DISTRIBUTION FOR SECNO=

*SECNO 10.935
3280 CROSS SECTION

11JUl95 70PAGE

1227.10
1222.20

35.84
383.88

.04
96.9

1215.61
348.04

1222.20

.24
617.4

.000
.00

.78
.0

.000
o

1227.10 ElREA"

1223.82
2187.0

.030
o

C\lSEl" 1223.04

.84 FEET

1221.67
.0

.000
1

.00
.0

.00
154•

10.94

10.94 EXTENDED

7.43 1223.04
.0 15500.0

.00 7.09
131. 144.

19:13:06

10. 390.
100.0

2385.6
6.5
6.3

36. 384.
100.0

2187.0
7.1
6.3

10.935
15500.0

.40
•001789

STA­
PER Q..

AREA"
VEL..

DEPTH"

STA"
PER Q=

AREA"
VEL­

DEPTH=

1-I

I
~.:;.•.,
~~~~-

~
I

I
,.1
~

3302 ~NING: CONVEYANCE CHANGE OOTSID£ OF ACCEPTABLE RANGE, KRATlO" .52

*SECWO 10.936

3301 HV CHANGED MORE THAN HVINS

.1

SECWO
Q

TIME
SLOPE

DEPTH
QlOB
Vl08
XlOBl

C\lSEl
QCH
VCH
XlCH

CRUIS
QROB
VROB
XlOBR

\l5ElK
AlOB
XNl
ITRIAl

EG
ACH
XNCH
IDC

HV
AROS
XNR
lCONT

Hl
VOL
\lTN
CORAR

OLOSS
TIlA
ELMIN
TOPlJID

L-BANK ELEV
R-BANK ElEV
SSTA
ENDST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ElLEA=

FLOU DISTRIBUTION FOR SECWO=

10.936
15500.0

.40
•006512

C\lSEl= 1222.53

1225.50
1223.81

32.08
299.37

.40
97.9

1215.61
267.29

1223.81

.42
622.9

.000
.00

2.10
.0

.000
o

1225.50 ELREA=

1224.63
1332.7

.030
o

1221.33
.0

.000
3

.00
.0

.00
154.

10.94

6.92 1222.53
.0 15500.0

.00 11.63
131. 137•

32. 325.
100.0

1332.7
11.6
5.0

STA=
PER Q=

AREA=
VEl=

DEPTH=

I
I

,1i

1
1



·'1
3265 DIVIDEO fLOW

CCHV= .300 CEHV= .500
.SECNO 10.989

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRD- 1230.00 MAX ELLC= 1228.00

71PAGE

1229.70
1227.98

78.64
284.86

.02
99.9

1216.40
198.57

2.39
634.2

.000
.00

1227.981229.70 ELREA=

1227.04 2.13
1322.7 .0

.030 .000
o 0

1223.90
.0

.000
2

.00
.0

.00
370.

19:13:0611JUL95

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

UNION HILLS DRIVE
10.989 8.51 1224.91

15500.0 .0 15500.0
.41 .00 11.72

.006432 370. 370.

I
!

I
I
I

3370 NORMAL BRIDGE, NRD= 0 MIN ELTRD= 1230.00 MAX ELLC= 1228.00

FLOW DISTRIBUTION fOR SECNO=

3301 HV CHANCED MORE THAN IIVINS

·SECNO 11.004

3265 DIVIDEO fLOW

3280 CROSS SECTION

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

OLOSS
T\lA
ELHIN
TOPUID

HL
VOL
\IlN
CORAR

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

alSEL= 1224.91

IJSELK
ALos
XNL
ITRIAL

.64 fEET

CRU/S
aROS
VROO
XL06R

10.99

alSEL
aCH
VCH
XLCH

11.00 EXTENDEO

DEPTH
aLOB
VLOO
XLosL

79. 295 •
100.0

1322.7
11.7
6.7

SECNO
a
TIME
SLOPE

STA-
PER a=

AREA­
Vel­

DEPTH=

..~

I
,~I
~

I

I

·1

'*SECNO 11.005

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE Of ACCEPTABLE RANGE, KRATIO - 1.49

3495 OVERBANK AREA ASSUHEO NON-EFFECTIVE, ELLEA=

FUJI DISTRIBUTION fOR SfCNO=

74. 295.
100.0

1570.1
9.9
7.6

PAGE 72

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

1229.70
1227.98

74.13
289.06

OLOSS
TUA
ELHIN
TOPIiID

.19
100.3

1216.40
207.28

1227.98

.42
637.0

.000
.00

HL
VOL
\IlN
CORAR

1.51
.0

.000
o

HV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

1229.70 ELREA=

1227.65
1570.1

.030
o

C\lSELz: 1226.14

IJSELK
ALOB
XNL
ITRIAL

1224.67
.0

.000
3

.00
.0

.00
85.

CRIIJS
QROB
VROB
XLOBR

11.00

ClJSEL
QCH
VCH
XLCH

9.74 1226.14
.0 15500.0

.00 9.87
85. 85.

19:13:06

DEPTH
QLOB
VLOB
XLOBL

SECNO
a
TIME
SLOPE

11 JUL95

11.004
15500.0

.41
.003985

STAz:
PER Q=

AREA­
VEL­

DEPTH-

I

I
It..'~;i
~.

2:' I

I

•
I
i:i

I



,------------------ -----

I
I

I
.1
I
*I

3470 ENCROACHMENT STATlONS= .0 309.0 TYPE= 1 TARGET: 308.999

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA= 1229.70 ElREA= 1222.15

11.005 10.29 1226.69 .00 1225.06 1227.79 1.10 .01 .12 1229.70
15500.0 .0 15361.0 139.0 .0 1819.4 59.4 637.2 100.3 1222.15

.41 .00 8.44 2.34 .000 .030 .060 .000 1216.40 72.07
.001787 5. 5. 5. 3 0 0 .00 236.93 309.00

FLOU DISTRIBUTION FOR SECNO= 11.01 ClJSEl: 1226.69

STA: 72. 295. 309.
PER Q= 99.1 .9

AREA: 1819.4 59.4
VEL: 8.4 2.3

DEPTH= 8.1 4.4

CCHV- .100 CEHY- .300
*SECNO 11.020

3470 ENCROACHMENT STATIONS- .0 603.7 TYPE" 1 TARGET.. 603.699

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1229.50 ELREA: 1230.30

11.020 10.77 1226.77 .00 1225.13 1227.92 1.15 .11 .02 1229.50
15500.0 .0 15500.0 .0 .0 1799.8 .0 639.8 100.6 1230.30

.42 .00 8.61 .00 .000 .030 .000 .000 1216.00 370.61
•002025 60• 60. 60. 2 0 0 .00 233.09 603.70

FLOU DISTRIBUTION FOR SECNO= 11.02 CWSEL- 1226.77

STA- 371. 604.
PER Q= 100.0

AREA= 1799.8
VEL" 8.6

DEPTH= 7.7

1
l1JUL95 19:13:06 PAGE 73

SECNO DEPTH CWSEL CRIIlS \/SELIC EG HY HL OLOSS L'BAN" ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL T\IA R-BANK ELEV
TIME YLOB YCH VROB XNL XNCH XNR \lTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\IID ENOST

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1229.80 ElREA= 1226.90

11.045 9.12 1226.92 .00 1225.35 1228.44 1.52 .41 .11 1229.80
15500.0 .0 15500.0 .0 .0 1568.6 .0 646.3 101.5 1226.90

.42 .00 9.88 .01 .000 .030 .060 .000 1217.80 94.41
.002853 170. 170. 170. 2 0 0 .00 216.07 310.48

FLOU DISTRIBUTION FOR SECNO= 11.05

*SECNO 11.129

*SECNO 11.045
3280 CROSS SECTION

ClJSEL" 1226.92

.32 FEET11.05 EXTENDEO

94. 308.
100.0

1568.6
9.9
7.4

STA­
PER Q=

AREA=
VEL=

DEPTH-I

I

I.. ,

:.:,
~f

I
:

.1

I

3301 HY CHANGED MORE THAN HYINS

3302 \/ARNING: CONVEYANCE CHANGE arrSIDE OF ACCEPTABLE RANGE. KRATlO: 1.60

I
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1230.00 ELREA= 1230.10

I



I NEU SECTION - lEFT BANK TAKEN FROM ARROUHEAD RANCH
UASTEUATER TREATMENT PlANT GRADING PlAN-DIBBLE &ASSOC.

I
11.129 10.69 1228.49 .00 1226.75 1229.18 .69 .66 .08 1230.00

15500.0 .0 15500.0 .0 .0 2322.2 .0 664.0 103.7 1230.10
.44 .00 6.67 .00 .000 .030 .000 .000 1217.80 10.07

•001108 395• 395. 395. 2 0 0 .00 281.64 291.71

I FlOU DISTRIBUTION FOR SECHO= 11.13 CUSEl= 1228.49 .

STA= 10. 331.
PER Q= 100.0

»1'
AREA= 2322.2

VEl= 6.7
.~Pi DEPTH= 8.2
:~~!.

I
1

11JUl95 19:13:06 PAGE 74

! SECNO DEPTH CUSEl CRIUS USELK EG HV Hl OlOSS L-BANK ElEV

I
Q QlOB QCH QROB AlOB ACH AROB VOL TUA R-BANK ElEV
TIME VlOB VCH VROB XNL XNCH XNR \lTN ELMIN SSTA
SLOPE XlOBl XlCH XlOBR lTRIAl IDC JCONT CORAR TOPUID ENDST

!

j
*SECHO 11.188

I 3470 ENCROACHMENT STATIONS= 758.7 1228.0 TYPE= 1 TARGET= 469.300

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA'" 1232.80 ElREA= 1232.70, 11.188 11.27 1228.77 .00 1227.01 1229.66 .89 .42 .06 1232.80
13750.0 .0 13750.0 .0 .0 1813.0 .0 679.2 105.6 1232.70

.45 .00 7.58 .00 .000 .030 .000 .000 1217.50 774.38

I
•001595 320• 320. 320. 2 0 0 .00 238.14 1012.52

FlOU DISTRIBUTION FOR SECHO= 11.19 CUSEl'" 1228.77

J
STA'" 774. 1021.

PER Q= 100.0
AREA= 1813.0

VEL'" 7.6
DEPTH= 7.6

I .SECNO 11.301
3280 CROSS SECTION 11.30 EXTENDED 11.38 FEET

I 3301 HV CHANGED MORE THAN HVINS

:~t~.: 3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66

iWI...! 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA= 1233.30 ElREA= 1233.90

i
11.301 9.88 1229.58 .00 1228.19 1231.29 1.71 1.39 .25 1233.30

I 13750.0 .0 13750.0 .0 .0 1309.9 .0 700.7 108.6 1233.90

.47 .00 10.50 .00 .000 .030 .000 .000 1219.70 90.71
.003655 600. 600. 600. 0 0 0 .00 196.42 287.13

;

I FlOU DISTRIBUTION FOR SECHo- 11.30 CUSEl'" 1229.58

STA" 91. 298.
PER Q= 100.0

I
AREA" 1309.9

VEL.. 10.5
DEPTH= 6.7

';~;.::1 11JUl95 19:13:06 PAGE 75
,:';<,

SECNO DEPTH CUSEl CRIUS USElK EG HV Hl OlOSS l-BANK ElEV
Q QlOB QCH QROB AlOB ACH AROB VOL TUA R-BANK EtEV

I TIME VlOB VCH VROB XNl XNCH XNR \lTN ELMIN SSTA
SLOPE XlOBl XlCH XlOBR lTRIAl IOC ICONT CORAR TOPUIO ENoST

I



I

3302 lolARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.16

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1233.00 ELREA"

11.386 8.82 1231.82 1231.82 1230.91 1234.16 2.34
13750.0 .0 13750.0 .0 .0 1119.5 .0

.48 .00 12.28 .00 .000 .035 .000
.011204 315. 270. 240. 3 11 0

11.328 9.22 1230.12 .00 1228.87 1232.11 1.99
13750.0 .0 13750.0 .0 .0 1214.0 .0

.47 .00 11.33 .00 .000 .030 .000
.004514 180. 180. 180. 2 0 0

FLCl'I DISTRIBUTION FOR SECHO= 11.33 CVSEL- 1230.12

STA- 18. 214.
PER Q= 100.0

AREA- 1214.0
VEL" 11.3

DEPTH= 6.4

*SECNO 11.386
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS- 19900.0 20175.0 TYPE" 1 TARGET"

PAGE 76

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

1233.60
1233.40

17.81
208.26

OLOSS
T\lA
ELMIN
TOPlollD

.08
109.4

1220.90
190.45

1.82 .11 1233.00
713.1 110.8 100000.00

.000 1223.00 19901.18
.00 245.71 20146.89

.73
705.9

.000
.00

HL
VOL
\/TN
CORAR

1233.40

275.000

100000.00

1233.60 ELREA=

CVSEL- 1231.82

\ISELK EG HV
ALOB ACH AROB
XNL XNCH XNR
ITRIAL IDC ICONT

CRllolS
QROB
VROB
XL08R

11.39

C\lSEL
QCH
VCH
XLCH

19:13:06

DEPTH
QLOB
VLOB
XLOBL

SECNO
Q

TIME
SLOPE

11JUL95

FLCl'I DISTRIBUTION FOR SECHo­

STA" 19901. 20175.
PER Q= 100.0

AREA- 1119.5
VEL- 12.3

DEPTH- 4.6

*SECNO 11.481

3301 HV CHANGED MORE THAN HVINS

*SECNO 11.328

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=I

I

I

I

~,
I

J
I

I
,.
I,
I

3470 ENCROACHMENT STATlONS= 19780.0 20170.0 TYPE= 1 TARGET= 390.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1236.00 ELREA= 100000.00

11.481 8.59 1235.99 .00 1234~98 1236.66 .67 2.33 .17 1236.00
13750.0 .0 13750.0 .0 .0 2090.3 .0 732.3 114.5 100000.00

.50 .00 6.58 .00 .000 .035 .000 .000 1227.40 19780.02
•002397 480• 520. 540. 3 0 0 .00 369.94 20149.96

•II
I

;,:i
FLCl'I DISTRIBUTION FOR SECHO=

STA= 19780. 20170.
PER Q= 100.0

AREA= 2090.3
VEL= 6.6

DEPTH= 5.7

11.48 C\lSEL= 1235.99

I *SECNO 11.566

I



27198.
.2

39.2
1.2
2.2

•000635 930. 910. 900• 20 25 0 .00 4954.19 27197.85

FLO'J DISTRIBUTION FOR SECNO= 10.44 C\lSEL= 1210.09

1
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SEeNO DEPTH CIoISEL CRn~S WSELJC: EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL T\lA R-BANK ELEV

TIME VLOB VCH VROB XNL XNCH XNR \lTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOP\lID ENDST

STA- 19670. 20110. 23780. 24260. 25120. 26400. 26810. 27080. 27180.
PER Q_ 18.0 7.0 6.0 7.7 44.6 9.1 4.0 3.5

AREA- 1301.2 1513.9 1052.9 1542.4 5188.7 1268.3 645.2 409.4
VEL- 2.6 .9 1.1 .9 1.6 1.3 1.1 1.6

DEPTH- 3.0 .4 2.2 1.8 4.1 3.1 2.4 4.1

.SEeNO 10.612

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED \/SEL,C\lSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMEO NON-EFFECTIVE, ELLEA-

·SEeNO 10.803
3280 CROSS SECTION 10.80 EXTENDED

FLaY DISTRIBUTION FOR SECWe­

STA- 19971. 20300.
PER Q- 100.0

AREA- 1511.0
VEL- 12.3

DEPTH- 4.6

1222.00 ELREA-

.69 1222.00
239.9 1218.00

1209.60 19970.92
327.11 20298.03

1.38
892.0

.000
.00

1218.00

2.34
.0

.000
a

1217.97
1511.0

.030
11

C\lSEL- 1215.63

.00
.0

.000
20

1.91 FEET

10.61

1215.63
.0

.00
900.

6.03 1215.63
.0 18530.0

.00 12.26
880. 890.

10.612
18530.0

.50
.008058

!

I

i

•

.;.."

•...1..,.1'
·1

J
I

19585.
.2

19.1
2.1
1.9

3301 HV CHANGED MORE THAN HVINS

3302 \lARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.48

10.803 7.81 1221.91 .00 .00 1223.35 1.44 5.30 .09 1220.00

18530.0 766.6 16707.2 1056.2 333.8 1651.4 529.4 938.8 253.2 1220.00

.53 2.30 10.12 2.00 .060 .030 .060 .000 1214.10 19575.00

•003681 1020• 1010. 1010. 2 0 0 .00 820.05 20395.05

11JUL95 19:13:06 PAGE 106

SECHO DEPTH CIoISEL CRI\/S WSELK EG HV HL CLOSS L-GANK ELEV
Q QLOB QCH QROO ALOO ACH AROB VOl T\lA R'BANK ELEV

TIME VLOS VCH VROO XNL XNCH XNR \lIN ELMIN SSTA

SLOPE XLOBL XLCH XlOBR ITRIAl IDC ICONT CORAR TOP"'ID ENDST

FU)\,/ DISTRIBUTION FOR SECHO= 10.80 CIoISEL= 1221.91

I
I
I
I

STA= 19575.
PER Q=

AREA=
VEL=

DEPTH=

19595. 19750. 20015. 20190. 20395.
.2 3.7 90.2 4.2 1.5

19.1 295.7 1651.4 333.8 195.6
2.3 2.3 10.1 2.3 1.5
1.9 1.9 6.2 1.9 1.0

I
·SECNO 10.933
3280 CROSS SECTION 10.93 EXTENDED 2.78 FEET

I



I
i

""I.T
I
I

..,.1
~".i.1~

I

I
.1
I

:;Iij.
"'1

I
I

3301 HV CHANGED MORE THAN HVINS

3302 \/ARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.01

10.933 9.34 1223.31 .00 .00 1223.84 .53 .39 .09 1222.20
18530.0 .0 18530.0 .0 .0 3176.1 .0 954.4 256.5 1220.53

.54 .00 5.83 .00 .000 .030 .000 .000 1213.97 .00
•000911 164. 244• 241. 2 0 0 .00 406.84 406.84

FlCN DISTRIBUTION FOR SECNO= 10.93 C\lSEL'" 1223.31

STA" o. 407.
PER Q= 100.0

AREA= 3176.1
VEL'" 5.8

DEPTH= 7.8

*SECNO 10.934
3280 CROSS SECTION 10.93 EXTENDED 2.66 FEET

3495 OVERBANK AREA ASstMED NON-EFFECTIVE, ElLEA= 1225.50 ElREA= 1220.53

10.934 7.58 1223.19 .00 .00 1224.04 .85 .11 .10 1225.50
18530.0 .0 18530.0 .0 .0 2500.2 .0 959.9 257.3 1220.53

.54 .00 7.41 .00 .000 .030 .000 .000 1215.61 9.18
.001849 82. 85. 92. 2 0 0 .00 381.26 390.44

1
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SECNO DEPTH C\lSEl CRIUS USELK EG HV HL OlOSS L·HANI:: ELEV
Q QlOO QCH QROO AlOO ACH AROB VOL T\lA R-BANK ElEV
TIME VlOO VCH WOO XNl XNCH XNR \/TN ELMIN SSTA
SLOPE XlOOl XlCH XlOBR ITRIAl IDC ICONT CORAR TOP\lID ENDST

FlCN DISTRIBUTION FOR SECNO= 10.93 CUSEL'" 1223.19

STA'" 9. 390.
PER Q= 100.0

AREA= 2500.2
VEl= 7.4

DEPTH= 6.6

*SECNO 10.935
3280 CROSS SECTION 10.94 EXTENDED 1.18 FEET

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA= 1227.10 ElREA= 1222.20

10.935 7.76 1223.37 .00 .00 1224.37 1.00 .29 .05 1227.10
18530.0 .0 18530.0 .0 .0 2304.3 .0 967.8 258.5 1222.20

.55 .00 8.04 .00 .000 .030 .000 .000 1215.61 34.79
.002160 131. 144. 154. 1 0 0 .00 349.09 383.88

FLCN DISTRIBUTION FOR SECNO= 10.94 CUSEl'" 1223.37

STA- 35. 384.
PER Q.. 100.0

AREA= 2304.3
VEL'" 8.0

DEPTH" 6.6

*SECNO 10.936

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA= 1225.50 ElREA= 1223.81



FLOW DISTRIBUTION FOR $ECHO: 10.94

CCHV- .300 CEHV" .500
·SECHO 10.989

3265 DIVIDED FLOW

3280 CROSS SECTION

PAGE 108

L-BANK ELEV
R-BANK ELEV
SSTA
ENOST

1225.50
1223.81

31.40
306.10

OLOSS
T\lA
ELMIN
TOP\IID

.49
259.5

1215.61
274.69

.51
973.7

.000
.00

HL
VOL
\IlN
CORAR

2.63
.0

.000
o

1222.87

EG HV
ACH AROB
XNCH XNR
IDC ICONT

1225.50
1423.9

.030
11

Cl.lSEL-

.00
.0

.000
4

l.ISELK
ALOB
XNL
ITRIAL

.34 FEET

eRU/S
QROB
VROB
XLOBR

1222.87
.0

.00
154.

C\lSEL
QCH
VCH
XLCH

10.99 EXTENDED

1222.87
18530.0

13.01
137•

19:13:06

7.26
.0

.00
131.

DEPTH
QLOB
VLOB
XLOBL

31. 325.
100.0

1423.9
13.0
5.2

$ECHO
Q

TIME
SLOPE

11JUL95

10.936
18530.0

.55
•00n44

STA·
PER Q.

AREA"
VEL"

DEPTH=

I

•I
>-' I

I 3370 NORMAL BRIDGE. NRD- 0 MIN ELTRD- 1230.00 MAX ELLCo: 1228.00

i

PAGE 109

L-BANK ELEV
a'BANK ELEV
SSTA
ENDST

1229.70
1227.98

75.23
288.03

OLOSS
T\lA
ELMIN
TOP\IID

.09
261.5

1216.40
205.15

2.59
986.2

.000
.00

HL
VOL
\IlN
CORAR

1227.98

2.34
.0

.000
o

MV
AROB
XNR
ICONT

EG
ACH
XNCH
IDC

1229.70 ELREA=

.00 1228.18
.0 1508.7

.000 .030
2 0

l.ISELK
ALOB
XNL
ITRIAL

1.60 FEET

.00
.0

.00
370.

eRl\IS
ClROB
VROB
XLOBR

10.99

C\lSEL
QCH
VCH
XLCH

11.00 EXTENOED

19:13:06

DEPTH
QLOB
VLOB
XLOBL

75. 295.
100.0

1508.7
12.3
7.4

$ECHO
Q
TIME
SLOPE

11JUL95

*SECNO 11.004

FLOW DISTRIBUTION FOR SECHO:

3280 CROSS SECTION

STA=
PER Q=

AREA=
VEL"

DEPTH=

3265 DIVIDED FLOW

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA"

UNION HILLS DRIVE
10.989 9.44 1225.84

18530.0 .0 18530.0
.56 .00 12.28

.006363 370. 370.

1

i

I

.1•I
I

,~.,:' !

.~.'.:'.<;;
•
I 3301 HV CHANGED MORE THAN MVINS

3370 NORMAL BRIDGE. NRD= 0 MIN ELTRD= 1230.00 MAX ELLC= 1228.00

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. ELLEA= 1229.70 ELREA=

1229.70
1227.98

70.51

.19
261.9

1216.40

1227.98

.43
989.4

.000

1.69
.0

.000

1228.80
1n4.0

.030

.00
.0

.000

.00
.0

.00

1227.11
18530.0

10.45

10.71
.0

.00

11.004
18530.0

.56I
I



I .004064 85. 85. 85. 3 o o .00 214.23 292.39

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1229.80 ELREA= 1226.90

11.045 10.12 1227.92 .00 .00 1229.58 1.67 .39 .12 1229.80
18530.0 .0 18482.1 47.9 .0 1781.5 43.0 1000.0 263.2 1226.90

.57 .00 10.37 1.11 .000 .030 .060 .000 1217.80 92.74
•002686 170• 170. 170. 2 0 0 .00 267.56 360.30

FLO'J DISTRIBUTION FOR SECNO= 11.05 C\lSELa: 1227.92

*SECNO 11.0OS

3302 VARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52

PAGE 110

l-BANK ElEV
R-BANK ELEV
SSTA
ENDST

1229.50
1230.30
367.48
603.70

1229.70
1222.15

68.03
309.00

CLOSS
ntA
ELKIN
TOP\IIO

.01
262.3

1216.00
236.22

.14
261.9

1216.40
240.97

.11
992.5

.000
.00

.01
989.6

.000
.00

603.699

1230.30

HL
VOL
\/TN
CORAl

308.999

1222.15

1.28
.0

.000
o

1.23
73.4
.060

o

HV
AROB
XNR
ICONT

1 TARGETa:

1 TARGET=

EG
ACH
XNCH
IDC

1229.50 ELREA=

1229.70 ELREA=

1229.08
2041.6

.030
o

1228.95
2051.6

.030
o

C\lSELa: 1227.80

C\lSEL= 1227.11

.00
.0

.000
2

.00
.0

.000
3

\lSELK
AlOB
XNL
ITRIAL

CUSEL- 1227.72

1.32 FEET

603.7 TYPEa:

309.0 TYPEa:

.00
.0

.00
60.

.0

.00
188.5
2.57

5.

.0

CRIIlS
QROB
VROB
XLOBR

11.02

11.00

11.01

C\lSEL
QCH
VCH
XLCH

1221.80
18530.0

9.08
60.

1227.72
18341.5

8.94
5•

11.80
.0

.00
60.

11.32
.0

.00
5.

19:13:06

DEPTH
QLOB
VLOB
XLOBL

68. 295. 309.
99.0 1.0

2051.6 73.4
8.9 2.6
9.0 5.4

71. 295.
100.0

1774.0
10.4
8.3

SECNO
Q

TIME
SLOPE

11JUL95

11.005
18530.0

.56
•001749

11.020
18530.0

.56
.001947

FLOlI DISTRIBUTION FOR SECNO=

FLOW DISTRIBUTION FOR SECNO=

STA= 367. 604.
PER Q= 100.0

AREA- 2041.6
VEL- 9.1

DEPTH- 8.6

FLO'J DISTRIBUTION FOR SECNO=

*SECNO 11.045
3280 CROSS SECTION 11.05 EXTENDED

STA=
PER Q=

AREA=
VELa:

DEPTH=

STA-
PER a­

AREA­
VEL­

DEPTH=

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

CCHV- .100 CEHV- .300
*SECNO 11.020

3470 ENCROACHMENT STATIONS-

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEAa:

3470 ENCROACHMENT STATIONS=

1

I
·.'l

I

I

~
I
I

J
~

I

I
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I SECNO DEPTH CUSEL CRI\lS \lSELK EG HV NL OLOSS L-BANK ELEV
Q QLOB QCH QR08 ALOB ACH AROB VOL TUA R-BANK ELEV
TIME VLOB VCH VRoo XNL XNCH XNR UTN ELMIN SSTA

I
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

STAe 93. 308. 360.
PER Qz: 99.7 .3

I
AREAz: 1781.5 43.0

Jli VELe 10.4 1.1
DEPTHe 8.3 .8

",'""'''1 *SECNO 11.129

~
3301 NY CHANGED MORE THAN WINS

3302 UARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO e 1.57

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEAe 1230.00 ELREA= 1230.10

... NEIoI SECTION - lEFT BANK TAKEN FROM ARROIoIHEAD RANCH
UASTEWATER TREATMENT PLANT GRADING PLAN-DIBBLE &ASSOC.

11.129 11.74 1229.54 .00 .00 1230.31 .78 .64 .09 1230.00
18530.0 .0 18530.0 .0 .0 2619.6 .0 1020.2 265.8 1230.10

,.'';':'<'' .58 .00 7.07 .00 .000 .030 .000 .000 1217.80 6.96..::~.,
•001088 395• 395. 395. 2 0 0 .00 286.94 293.91

I FlOlol DISTRIBUTION FOR SECHO= 11.13 C\lSELe 1229.54

I
STAe 7. 331.

PER Qe 100.0
AREAe 2619.6
VEle 7.1

DEPTHz: 9.1

J *SECNO 11.188

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEAe 1232.80 ELREAe 1232.70

I 11.188 12.21 1229.71 .00 .00 1230.87 1.15 .44 .11 1232.80
17595.0 .0 17595.0 .0 .0 2040.2 .0 1037.3 267.7 1232.70

.59 .00 8.62 .00 .000 .030 .000 .000 1217.50 771.39
.001814 320. 320. 320. 2 0 0 .00 243.15 1014.53

I 11JUL95 19:13:06 PAGE 112
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."; SECNO DEPTH CUSEl CRI\lS \lSEllC EG NY Hl ClOSS l-BANK £lEV
Q QLOB QCH QROB AlOB ACH AROB VOL TUA R-BANK ELEV

! TIME VLOB VCH VRoo XNl XNCH XNR UTN ELMIN SSTA
SLOPE XlOBl XLCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

I FlOlol DISTRIBUTION FOR SECHO= 11.19 C\lSEle 1229.71

I $lA= 771. 1021.
PER Q= 100.0

AREA= 2040.2
VElz: 8.6

DEPTH= 8.4

I *SECNO 11.301
3280 CROSS SECTION 11.30 EXTENDED 12.38 FEET;, 3301 HV CHANGED MORE THAN HVINS

:~,'

~:;

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .68

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA= 1233.30 ELREA= 1233.90

I -- - 'l'



·1
I

11.301 10.88 1230.58 .00 .00 1232.69 2.11 1.54 .29 1233.30
17595.0 .0 17595.0 .0 .0 1509.7 .0 1061.7 270.8 1233.90

.61 .00 11.65 .00 .000 .030 .000 .000 1219.70 87.54

I
.003879 600. 600. 600. 0 0 0 .00 202.09 289.63

I FUll DISTRIBUTION FOR SECHO= 11.30 CIoISEl- 1230.58

STA- 88. 298.

••
PER Q= 100.0

AREA" 1509.7
il1~ VEL" 11.7
~ DEPTH= 7.5
::~~

*SECNO 11.328

~
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA- 1233.60 ElREA= 1233.40

11.328 10.23 1231.13 .00 .00 1233.55 2.42 .77 .09 1233.60

17595.0 .0 17595.0 .0 .0 1409.0 .0 1067.8 271.6 1233.40

I .61 .00 12.49 .00 .000 .030 .000 .000 1220.90 14.27

•004680 180• 180. 180. 2 0 0 .00 195.88 210.15

.,. 1
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SECHO DEPTH C\lSEl CRIUS USElK EG HV Hl OlOSS l-BANK ElEV

I
Q QLOO QCK QROO AlOO ACH AROB VOl TUA R-BANK ElEV

TIME VlOO VCN WOO XNl XNCH XNR \lrN ELMIN SSTA

SLOPE XLOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOP1oIID ENDST

~ FlOlJ DISTRIBUTION FOR SECHO= 11.33 CUSEL.. 1231.13

STA" 14. 214.
PER Q= 100.0

.1
AREA" 1409.0

VEL- 12.5
DEPTH" 7.2

ij *SECNO 11.386

I 3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM"SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE. EllEA= 1233.00 ELREA= 1238.00

.:, ~ 11.386 10.54 1233.54 1233.54 .00 1235.39 1.85 1.45 .06 1233.00

PI
17595.0 436.8 17158.2 .0 253.5 1552.5 .0 1077.8 274.7 1238.00

.62 1.72 11.05 .00 .045 .035 .000 .000 1223.00 19428.21

lY •006228 315• 270. 240. 3 8 0 .00 728.21 20156.41

, FLOIJ DISTRIBUTION FOR SECNO= 11.39 CIoISEL" 1233.54

STA- 19428. 19890. 19892. 19900. 20175.
PER Q.. 2.4 .0 .0 91.5

I AREA- 248.1 1.1 4.3 1552.5
VEL.. 1.7 1.7 1.7 11.1

DEPTH" .5 .5 .5 6.1

*SECHO 11.481

I 3301 HV CHANGED MORE THAN HVINS

):.
3302 UARNING: CONVEYANCE CHANGE OUTSIOE Of ACCEPTABLE RANGE. KRATIO = 3.08

3495 OVERBANK AREA ASSUMEO NON-EffECTIVE. ELlEA= 1236.00 ELREA= 1240.00..

1

I 11JUl95 19:13:06
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I
NOTE- ASTERISK (*) AT lEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

I Union Hills Bridge

•
SUMMARY PRINTOUT

SECNO Q SSTA STCHl VlOB VeH VRoo STeHR ENDST TOP\IID CUSEl DIFUSP

"I
8.655 41000.00 9587.04 9581.40 .00 5.01 .00 10224.30 10221.10 634.06 1170.50 .00
8.655 41000.00 9587.04 9581.40 .00 5.01 .00 10224.30 10221.10 634.06 1170.50 .00

Wi 8.655 69700.00 9587.04 9581.40 .00 8.52 .00 10224.30 10221.10 634.06 1170.50 .00
#1.0,

* 8.731 12000.00 9779.38 9762.50 .00 2.33 .00 10213.50 10208.22 428.84 1170.96 .00
* 8.731 19000.00 9779.93 9762.50 .00 3.72 .00 10213.50 10207.76 427.83 1170.85 -.11

I * 8.731 20400.00 9774.92 9762.50 .00 3.69 .00 10213.50 10211.94 437.02 1171.83 .98

8.807 12000.00 9785.25 9771.30 .00 2.67 .00 10219.20 10202.70 417.45 1170.99 .00
I. 8.807 19000.00 9785.44 9771.30 .00 4.24 .00 10219.20 10202.41 416.96 1170.94 -.05

I
8.807 20400.00 9781.79 9771.30 .00 4.18 .00 10219.20 10207.92 426.14 1171.91 .97

* 8.883 12000.00 9850.57 9824.70 .00 4.70 .00 10216.90 10189.15 338.58 1170.96 .00

* 8.883 19000.00 9851.30 9824.70 .00 7.55 .00 10216.90 10188.76 337.46 1170.85 -.11

'. * 8.883 20400.00 9844.87 9824.70 .00 7.16 .00 10216.90 10192.64 347.77 1171.83 .98

8.936 12000.00 9821.91 9809.40 .00 5.09 .00 10213.20 10181.98 360.07 1171.20 .00

" 8.936 19000.00 9821.60 9809.40 .00 7.69 .00 10213.20 10183.17 361.58 1171.51 .31
., ..~ 8.936 20400.00 9820.75 9809.40 .00 7.36 .00 10213.20 10186.38 365.64 1172.34 .83

I 8.977 12000.00 9895.40 9886.10 .00 6.84 .00 10212.70 10178.07 282.68 1171.31 .00
8.977 19000.00 9894.70 9886.10 .00 10.11 .00 10212.70 10180.27 285.57 1171.75 .44
8.977 20400.00 9893.58 9886.10 .00 9.78 .00 10212.70 10183.84 290.26 1172.47 .71

* 9.009 12000.00 9797.15 9764.50 .00 4.63 .00 10207.00 10166.79 369.65 1171.99 .00

I * 9.009 19000.00 9790.86 9764.50 .00 6.21 .00 10207.00 10168.77 377.91 1173.24 1.25

* 9.009 20400.00 9788.08 9764.50 .00 6.23 .00 10207.00 10169.65 381.57 1173.80 .56

9.047 12000.00 9712.28 9689.80 .00 3.71 .00 10113.80 10103.66 391.38 1172.25 .00

J
9.047 19000.00 9706.22 9689.80 .00 5.00 .00 10113.80 10106.34 400.12 1173.66 1.42
9.047 20400.00 9703.91 9689.80 .00 5.08 .00 10113.80 10107.36 403.45 1174.20 .54

1
11JUl95 19:13:06 PAGE 132

I SECNO Q SSTA STCHl VlOB VCH VRoo STeHR ENDST TOPWID CUSEl DIF\ISP

* 9.129 12000.00 9674.75 9641.20 .00 4.88 .00 10090.00 10080.74 405.98 1172.43 .00

I * 9.129 19000.00 9665.63 9641.20 .00 6.17 .00 10090.00 10082.96 417.32 1173.93 1.50
9.129 20400.00 9664.97 9641.20 .00 6.19 .00 10090.00 10083.73 418.76 1174.46 .53

~I * 9.318 12000.00 19695.41 19660.00 .00 6.59 1.70 20015.00 23740.00 1824.29 1181.50 .00
.~v * 9.318 19000.00 19693.99 19660.00 .00 12.55 .00 20015.00 20015.00 321.00 1181.84 .34
~~'

* 9.318 20400.00 19693.74 19660.00 .00 9.45 2.59 20015.00 23740.00 2115.97 1181.90 .06
'.~

I * 9.492 11450.00 19912.16 19770.00 .00 9.81 .00 20235.00 20200.77 288.61 1185.42 .00

* 9.492 17250.00 19770.00 19770.00 .00 7.23 .00 20235.00 20214.01 444.01 1188.70 3.28

I 9.492 19465.00 19791.31 19770.00 .00 10.04 .00 20235.00 20209.89 418.58 1187.69 -1.01

9.692 11450.00 19852.36 19840.00 .00 9.94 .00 20060.00 20047.27 194.91 1192.22 .00

* 9.692 17250.00 19850.95 19840.00 .00 14.20 .00 20060.00 20048.32 197.37 1192.54 .31
9.692 19465.00 19843.75 19840.00 .00 12.61 .00 20060.00 20053.62 209.87 1194.16 1.62

I 9.889 11450.00 19860.24 19840.00 .00 8.30 .00 20080.00 20070.93 210.69 1196.98 .00

* 9.889 17250.00 19841.51 19840.00 .00 8.65 .00 20080.00 20079.09 237.58 1199.69 2.72

* 9.889 19465.00 19840.75 19840.00 .00 9.59 .00 20080.00 20079.55 238.80 1199.85 .16

I 9.953 11450.00 19795.05 19790.00 .00 8.06 .00 20032.00 20026.45 231.40 1197.97 .00
9.953 17250.00 19790.00 19790.00 .00 8.64 .00 20032.00 20030.41 240.41 1200.41 2.44

* 9.953 19465.00 15216.64 19790.00 .88 7.11 .00 20032.00 20031.43 4021.36 1201.43 1.02

'.:( 9.967 11450.00 19839.52 19825.00 .00 8.21 .00 20110.00 20080.96 241.44 1198.19 .00

:~. 9.967 17250.00 19833.39 19825.00 .00 8.59 .00 20110.00 20093.21 259.81 1200.64 2.45
9.967 19465.00 19831.22 19825.00 .00 8.70 .00 20110.00 20097.56 266.34 1201.51 .87

* 10.096 11450.00 19639.38 19635.00 .00 8.33 .00 20055.00 20041.40 402.0~ 1200.56 .00

I 10.096 17250.00 19635.00 19635.00 .00 8.21 .00 20055.00 20045.85 410.85 1202.34 1.78
10.096 19465.00 15057.69 19635.00 1.61 7.99 .00 20055.00 20047.73 613.54 1203.09 .75

I



11.386 10350.00 19902.09 19900.00
11.386 13750.00 19901.18 19900.00
11.386 17595.00 19428.21 19900.00

10.271 10900.00 19863.81 19820.00
10.271 15500.00 19860.09 19820.00
10.271 18530.00 19858.43 19820.00

10.443 10900.00 19742.09 19655.00
10.443 15500.00 19668.44 19655.00
10.443 18530.00 19669.77 19655.00

10.612 10900.00 19912.01 19955.00
10.612 15500.00 19970.04 19955.00
10.612 18530.00 19970.92 19955.00

10.803 10900.00 19750.66 19750.00
10.803 15500.00 19750.00 19750.00
10.803 18530.00 19575.00 19750.00

10.933 10900.00
10.933 15500.00
10.933 18530.00

.00
1.25
1.01

.00

.91
1.72

.00
1.74
1.04

.00
1.76
.94

.00
1.41
.30

.00
1.36
.33

.00
1.64
1.03

.00
1.58

.99

.00
1.39
1.00

.00
1.47
.97

.00

.63

.28

.00
1.04
-.53

.00

.79
-.35

.00
1.21
.34

.00
1.02
.93

.00
1.64
1.03

.00
1.06
1.12

.00
1.43
.33

DIF\lSP
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1228.87
1230.12
1231.13

C\lSEl

1221.48
1222.89
1223.19

1221.67
1223.04
1223.37

1221.33
1222.53
1222.87

1223.90
1224.91
1225.84

1224.67
1226.14
1227.11

1225.06
1226.69
1227.72

1225.13
1226.77
1227.80

1225.35
1226.92
1227.92

1226.75
1228.49
1229.54

1227.01
1228.77
1229.71

1228.19
1229.58
1230.58

1205.06
1205.69
1205.97

1209.58
1210.62
1210.09

1215.19
1215.98
1215.63

1219.74
1220.79
1221.91

1221.55
1222.98
1223.31

228.83 1230.91
245.11 1231.82
728.21" 1233.54

TOP\IID

374.46
380.06
381.26

336.50
348.04
349.09

246.58
267.29
274.69

191.30
198.51
205.15

196.85
201.28
214.23

230.90
236.93
240.91

227.06
233.09
236.22

205.25
216.07
261.56

272.81
281.64
286.94

224.98
238.14
243.15

188.57
196.42
202.09

183.74
190.45
195.88

437.77
445.44
448.86

366.87
441.56

4954.19

325.65
328.28
327.11

264.01
265.00
820.05

404.24
406.84
406.84

ENDST

406.84
406.84
406.84

390.44
390.44
390.44

376.62
383.88
383.88

290.33
299.37
306.10

281.35
284.86
288.03

284.03
289.06
292.39

309.00
309.00
309.00

602.67
603.70
603.70

302.29
310.48
360.30

288.05
291.71
293.91

1004.95
1012.52
1014.53

283.67
287.13
289.63

205.93
208.26
210.15

406.84
406.84
406.84

STCHR

390.44
390.44
390.44

383.88
383.88
383.88

324.82
324.82
324.82

295.40
295.40
295.40

295.40
295.40
295.40

295.40
295.40
295.40

603.70
603.70
603.70

307.60
307.60
307.60

330.90
330.90
330.90

1020.90
1020.90
1020.90

297.90
297.90
297.90

214.40
214.40
214.40

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 20175.00 20130.92

.00 20175.00 20146.89

.00 20175.00 20156.41

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00 20320.00 20301.58

.00 20320.00 20305.53

.00 20320.00 20307.29

.00 20110.00 20108.96

.00 20110.00 20110.00
1.30 20110.00 27197.85

.00 20300.00 20297.66

.00 20300.00 20298.32

.00 20300.00 20298.03

.00 20015.00 20014.67

.00 20015.00 20015.00
2.00 20015.00 20395.05

1.82
2.34
2.57

.00

.00

.00

.00

.01
1.11

.00

.00

.00

VRoo

.00

.00

.00

.00

.00

.00

VCH

5.88
6.50
7.41

6.36
7.09
8.04

10.65
11.63
13.01

9.69
11.12
12.28

8.55
9.87

10.45

7.42
8.44
8.94

7.67
8.61
9.08

8.80
9.88

10.37

5.93
6.67
7.07

7.38
7.58
8.62

9.92
10.50
11.65

10.56
11.33
12.49

11.46
12.28
11.05

7.01
8.45
9.45

9.85
10.10
2.57

7.97
9.53

12.26

10.13
11.43
10.12

4.43
5.10
5.83

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
1.72

.00

.00
2.30

VLOB

.00

.00

.00

STCHl

.00

.00

.00

.00

.00

.00

.00

.00

.00

57.46
57.46
51.46

57.46
57.46
57.46

51.46
57.46
57.46

362.30
362.30
362.30

89.60
89.60
89.60

5.60
5.60
5.60

761.60
761.60
761.60

72.70
72.70
72.70

5.60
5.60
5.60

2.60
.00
.00

SSTA

15.98
10.38
9.18

40.12
35.84
34.79

43.74
32.08
31.40

82.41
78.64
75.23

79.53
74.13
70.51

78.10
12.07
68.03

375.62
370.61
367.48

97.04
94.41
92.74

15.25
10.07
6.96

779.97
774.38
771.39

95.10
90.71
87.54

22.18
17.81
14.27

Q
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SECNO

10.934 10900.00
10.934 15500.00
10.934 18530.00

10.935 10900.00
10.935 15500.00
10.935 18530.00

10.936 10900.00
10.936 15500.00
10.936 18530.00

10.989 10900.00
10.989 15500.00
10.989 18530.00

11.004 10900.00
11.004 15500.00
11.004 18530.00

11.005 10900.00
11.005 15500.00
11.005 18530.00

11.020 10900.00
11.020 15500.00
11.020 18530.00

11.045 10900.00
11.045 15500.00
11.045 18530.00

11.129 10900.00
11.129 15500.00
11.129 18530.00

11.188 10350.00
11.188 13750.00
11.188 17595.00

11.301 10350.00
11.301 13750.00
11.301 17595.00

11.328 10350.00
11.328 13750.00
11.328 17595.00

11JUl95

*
*
*

*

*

*
*

*
*
*

*

*
*
*

*

*
*
*

*
*
*

*
*

*
*
*
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13.818 7900.00 19916.12 19890.00
13.818 7900.00 19908.40 19890.00
13.818 13430.00 19892.98 19890.00

14.013 6100.00 19918.26 19915.00
14.013 9539.00 19915.00 19915.00
14.013 10370.00 19920.24 19915.00

14.197 6100.00 19559.21 19715.00
14.197 9539.00 19715.00 19715.00
14.197 10370.00 19555.32 19715.00

14.379 6100.00 19544.76 19540.00
14.379 9539.00 19540.00 19540.00
14.379 10370.00 19543.29 19540.00

14.559 6100.00 19222.21 19220.00

11.481 10350.00 19783.39 19780.00
11.461 13750.00 19780.02 19780.00
11.481 17595.00 19308.49 19780.00

11.566 10350.00 19479.79 19470.00
11.566 13750.00 19477.24 19470.00
11.566 17595.00 19478.91 19470.00

11.759 10350.00 19935.85 19925.00
11.759 13750.00 19934.96 19925.00
11.759 17595.00 19933.43 19925.00

11.949 10350.00 19967.99 19865.00
11.949 13750.00 19950.71 19865.00
11.949 17595.00 19945.05 19865.00

12.125 10350.00 19927.44 19890.00
12.125 13750.00 19926.45 19890.00
12.125 17595.00 19925.52 19890.00

12.313 9800.00 19858.45 19830.00
12.313 12000.00 19839.89 19830.00
12.313 16660.00 19838.28 19830.00

12.511 9800.00 19818.02 19810.00
12.511 12000.00 19810.00 19810.00
12.511 16660.00 19346.40 19810.00

12.701 9800.00 19816.09 19810.00
12.701 12000.00 19814.13 19810.00
12.701 16660.00 19813.96 19810.00

12.896 9800.00 19845.77 19845.00
12.896 12000.00 19845.00 19845.00
12.896 16660.00 18743.13 19845.00

13.076 7900.00 19931.64 19930.00
13.076 7900.00 19931.11 19930.00
13.076 13430.00 19930.06 19930.00

13.227 7900.00 19818.08 19810.00
13.227 7900.00 19818.54 19810.00
13.227 13430.00 19702.22 19810.00

13.420 7900.00 19874.30 19870.00
13.420 7900.00 19874.29 19870.00
13.420 13430.00 19506.19 19870.00

13.619 7900.00 19893.97 19870.00
13.619 7900.00 19893.84 19870.00
13.619 13430.00 19895.00 19870.00

.00 20045.00 20037.92 815.71 1320.23

.00
1.01
.16

.00
1.02
·.68

.00

.47

.82

.00

.21
1.17

.00

.64

.21

.00

.06
·.47

.00

.44

.64

.00

.65

.81

.00

.56

.53

.00
·.07
1.79

.00

.01
1.54

.00

.39

.04

.00

.43

.04

.00

.22

.43

.00
1.26
-.74

.00
1.53

-1.23

.00

.00
1.38

-1.54

DIFllSP

DlFllSP
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C\lSEl

QlSEL

1297.44
1297.64
1298.81

1303.74
1305.13
1303.58

1308.77
1310.03
1309.29

1234.98
1235.99
1236.15

1236.08
1237.10
1236.43

1238.21
1238.69
1239.51

1246.22
1246.86
1247.07

1251.46
1252.03
1252.56

1257.60
1258.04
1258.68

1263.08
1263.72
1264.53

1268.78
1269.17
1269.21

1273.69
1274.12
1274.16

1277.34
1277.55
1277.98

1280.23
1280.16
1281.95

1285.99
1286.00
1287.54

1292.41
1292.47
1292.00

636.91
561.15
748.48

1010.64 1315.05
710.00 1316.58

1400.09" 1m.34

677.98
430.26

1513.15

1285.90
355.00

1428.94

840.79
300.00

1452.93

TOP\llD

TOP\llD

361.53
369.94
842.21

822.87
827.34
824.40

522.84
524.51
527.41

864.78
559.29

1031.26

663.20
674.16
685.66

373.59
393.59
397.35

389.97
427.47

1962.68

596.90
515.87

2392.66

555.74
515.00

1844.39

415.91
417.22
419.86

284.21
283.04
417.27

225.67
225.71
632.25

ENDST

ENOST

STCHR

STCHR

4.04 20340.00 20709.03
.00 20340.00 20338.66

3.14 20340.00 ZZ385.61

2.05 20270.00 21600.47
.00 20270.00 20270.00

3.55 20270.00 22499.76

2.10 20015.00 20830.77
.00 20015.00 20015.00

3.02 20015.00 22376.33

2.68 20095.00 21035.65
4.25 20095.00 20250.00
3.51 20095.00 22317.61

.00 20170.00 20144.92

.00 20170.00 20149.96

.00 20170.00 20150.70

.00 20310.00 20302.66

.00 20310.00 20304.57

.00 20310.00 20303.32

.00 20510.00 20458.69

.00 20510.00 20459.48

.00 20510.00 20460.84

1.69 20510.00 23952.42
.00 20510.00 20510.00

2.29 20510.00 24029.77

.00 20680.00 20590.63

.00 20680.00 20600.61

.00 20680.00 20611.18

.00 20240.00 20232.04

.00 20240.00 20233.48

.00 20240.00 20235.63

.00 20280.00 20276.53

.00 20280.00 20278.96
2.10 20280.00 21309.09

1.09 20330.00 20413.00
.00 20330.00 20330.00

3.44 20330.00 26208.59

.69 20360.00 20401.51

.00 20360.00 20360.00
3.73 20360.00 27056.72

.00 20350.00 20347.54

.00 20350.00 20348.33

.00 20350.00 20349.92

.00 20120.00 20102.30

.00 20120.00 20101.58

.00 20120.00 20119.49

.00 20170.00 20099.97

.00 20170.00 20100.00

.00 20170.00 20138.44

2.35 20455.00 20532.06
.00 20455.00 20455.00

4.09 20455.00 21905.33

VRoo

VR08

4.48

7.82
8.41
5.66

3.90
6.93
6.01

6.88
8.27
6.97

5.52
5.85
6.48

4.40
4.50
8.30

VCH

VCH

6.01
6.58
3.49

3.19
3.37
4.99

8.63
9.51
9.37

6.01
6.87
7.65

6.53
7.00
7.58

7.31
7.96
9.46

6.93
7.15
6.63

6.90
7.42
7.71

5.47
5.96
5.94

6.46
6.03
9.03

5.84
5.92
7.19

10.45
10.43

.22

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.72

.00

.00

.00

.00

.00

.00

.00

.00

.47

.00

.00

.00

.00

.00

.00

.00

.00

.00
1.98

.00

.00

.00

.00

.00

.27

.00

.00

.00

1.63
.00

2.32

.00

.00

.00

.00

.00
3.15

VL08

.00

.00

.00

VlOBSTCHl

STCHlSSTA

SSTA

Q

Q

19:13:06
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SECNO
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14.559 9539.00 19221.18 19220.00
14.559 10370.00 19221.68 19220.00

14.752 6100.00 19673.36 19670.00
14.752 9539.00 19672.08 19670.00
14.752 10370.00 19671.62 19670.00

4200.00 19901.60 19865.00
4746.00 19865.00 19865.00
7140.00 19849.93 19865.00

4200.00 19605.97 19602.45
4746.00 19955.00 19602.45
7140.00 19604.70 19602.45

4200.00 19781.38 19770.00
4746.00 19770.00 19770.00
7140.00 19349.68 19770.00

4200.00 19962.68 19950.00
4746.00 19965.10 19950.00
7140.00 19959.91 19950.00

4200.00 19899.13 19870.00
4746.00 19882.94 19870.00
7140.00 19884.06 19870.00

.00 20045.00 20045.00 823.82 1321.07
1.55 20045.00 23754.51 3482.71 1320.65

.00 20170.00 20139.81

.00 20170.00 20151.29

.00 20170.00 20155.42

.00
2.14
-.91

.00
-.73
1.56

.00
1.25
-.44

.00

.16

.05

.00

.81
-.80

.84
-.41

.00

.51

.19

.00
1.15
.14

.00
3.43

-3.01
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1324.66
1325.17
1325.36

1329.02
1330.17
1330.32

1334.82
1338.25
1335.24

1338.85
1341.00
1340.09

1344.20
1343.47
1345.03

1349.57
1350.82
1350.38

1356.31
1356.47
1356.53

1358.68
1359.50
1358.70

466.45
479.21
483.80

247.75
185.00

1099.97

375.98
427.00
377.45

310.78
327.47
745.53

301.07
281.59
606.39

359.55
202.06

1168.19

537.86
425.40

1711.07

420.04
259.72

1401.08

2670.77
2414.22
5525.33

2696.80
2332.40
5622.85

2430.00
2430.00
2430.00

2350.00
2350.00
2350.00

2.35
.00

1.63

5.12
.00

2.90

2.20 20050.00 20410.24
.00 20050.00 20050.00

3.25 20050.00 22849.76

.00 19982.48 19981.95
4.35 19982.48 20382.00

.00 19982.48 19982.14

.00 20100.00 20092.16

.00 20100.00 20097.47

.00 20100.00 20095.21

.00 20320.00 20263.75

.00 20320.00 20246.69
2.20 20320.00 22941.35

3.36 20085.00 20888.91
.00 20085.00 20085.00

3.03 20085.00 23445.94

4.68
4.81

4.85
6.37
6.54

8.57
7.14
6.88

4.32
10.68
6.30

5.93
3.41
6.49

5.35
8.24
6.39

7.15
6.54
6.91

2.69
3.14
3.32

6.00
6.78
3.47

.00

.00

.59

.00

.00

.00

.00

.00

.39

.00

.00

.00

.00

.00

.00

.00

.00
_00

.00

.00

.00

.00

.00

.00

.00

.00

1970.00
1970.00
1970.00

1985.00
1985.00
1985.00

1989.23
1988.82
1988.68

1986.60
1982.51
1986.48

19:13:06

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

14.945
14.945
14.945

15.144
15.144
15.144

15.m
15.333
15.333

15.519
15.519
15.519

15.699
15.699
15.699

15.966
15.966
15.966

16.066
16.066
16.066

11JUL95

*

*
*
*

*

*

*
*

*
*

*
*

1
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I

I

­
I
:·I

i

"
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I

~~I'1
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ENDST TOPl.IID Cl./SEL DIFl./SP

.00

.82
-.76

.00

.49
-1.37

.00

.83
-3.46

.00

.10

.51

.00

.01
1.21

.00

.05

.82

.00
-.02
.42

.00

.31

.25
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1372_19
1372.23
1373.06

1377.75
1377.72
1378.15

1380.64
1380.95
1381.20

1362.42
1363.25
1362.48

1364.44
1364.93
1363.56

1366.52
1367.35
1363.89

1368.15
1368.25
1368.75

1370.58
1370.59
1371.80

669.68
248.38
670.01

700.66
98.79

1261.13

482.32
321.79
911.73

136.29
139.26
154.71

291.78
195.99
307.40

162.17
162.61
172.28

158.76
154.31
739.57

280.80
102.15
298.54

2622.15
2200.00
2622.42

2633.33
2030.00
5450.71

2471.46
2236.79
5331.75

2051.77
2051.94
2052.81

2030.98
2030.99
2034.43

2091.70
2092.04
2099.63

2114.38
2110.00
2910.15

2226.00
2045.00
2239.64

STCHR

2130.00
2130.00
2130.00

2030.00
2030.00
2030.00

2240.00
2240.00
2240.00

2055.00
2055.00
2055.00

2035.00
2035.00
2035.00

2110.00
2110.00
2110.00

2115.00
2115.00
2115.00

2045.00
2045.00
2045.00

2.20
1.92
3.59

2.31
.00

1.73

2.27
.00

2.59

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
3.39

2.36
.00

3.38

VROO

3.50
4.58
5.15

6.86
8.59
1.73

3.67
2.99
1.40

6.97
6.71
9.42

4.06
4.14
4.55

5.92
5.83
7.36

7.57
7.76
6.88

4.61
6.05
6.41

VCH

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.66

.00

.00

.00

.00

.00

.96

.00
1.80

VL08STCHL

1950.00
1950.00
1950.00

1925.00
1925.00
1925.00

1915.00
1915.00
1915.00

1885.00
1885.00
1885.00

1835.00
1835.00
1835.00

1910.00
1910.00
1910.00

1950.00
1950.00
1950.00

1935.00
1935.00
1935.00

SSTA

1952.47
1951.62
1952.41

1932.67
1931.21
1935.31

1873.19
1915.00
1945.71

1915.48
1912.68
1898.10

1628.55
1835.00
1625.51

1929.53
1929.44
1927.35

1955.62
1955.68
1954.62

1945.20
1942.85
1941.11

19:13:06

2350.00
2350.00
3995.00

Q

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

2350.00
2350.00
3995.00

SECI/O

16.167
16.167
16.167

16.248
16.248
16.248

16.328
16.328
16.328

16.411
16.411
16.411

16.504
16.504
16.504

16.608
16.608
16.608

16.732
16.732
16.732

16.818
16.818
16.818

11JUL95

*
*
*

*
*
*

*
*

*
*
*

*
*
*

*
*
*

*
*
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*
*
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I SUMMARY OF ERRORS AND SPECIAL NOTES

I



I, \lARNING SECNO= 8.731 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 8.731 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 8.731 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \lARN ING SECNO: 8.883 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \lARNING SECNO= 8.883 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO: 8.883 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARNING SECNO= 9.009 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:JI \lARN ING SECNO= 9.009 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

:-)i~. \lARNING SECNO= 9.009 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
',,;,
:~i~ \lARN ING SECNO= 9.129 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
'~:" 'I

\lARNING SECNO: 9.129 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE, CAUTION SECNO: 9.318 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECHO: 9.318 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNo- 9.318 PROFILE- 1 20 TRIALS ATTEMPTED TO BALANCE \lSEL
CAUTION SECNO= 9.318 PROFILE- 2 CR ITICAL DEPTH ASSUMED

I
CAUTION SECHO= 9.318 PROFILE- 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECHO= 9.318 PROFILE- 2 20 TRIALS ATTEMPTED TO BALANCE \lSEL
CAUTION SECHO= 9.318 PROFILE- 3 CRITICAL DEPTH ASSUMED

I CAUTION SECNO= 9.318 PROFILE- 3 PROBABLE MINIMUM SPECIFIC ENERGY
I CAUTION SECNO= 9.318 PROFILE- 3 20 TRIALS ATTEMPTED TO BALANCE \/SEL

·1 \lARNING SECNQa 9.492 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
.,; \lARNING SECNOs 9.492 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
-.-.:..

CAUTION SECNO= 9.692 PROFILE- 2 CRITICAL DEPTH ASSUMED

I CAUTION SECHO= 9.692 PROFILE- 2 MINIMUM SPECIFIC ENERGY

\lARNING SECHO: 9.889 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 9.889 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \lARNING SECNO= 9.953 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

! \lARNING SECNO= 10.096 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

!

J
\lARNING SECNQa 10.271 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNo- 10.443 PROFILE- 1 CRITICAL DEPTH ASSUMED
CAUTION SECNo- 10.443 PROFILE- . 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNQa 10.443 PROFILE- 3 CRITICAL DEPTH ASSUMED

I CAUTION SECNo- 10.443 PROFILE- 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNo- 10.443 PROFILE- 3 20 TRIALS ATTEMPTED TO BALANCE \lSEL

\lARNING SECNo- 10.612 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
CAUTI ON SECHo- 10.612 PROFILE- 3 CRITICAL DEPTH ASSUMED
CAUTION SECNOs 10.612 PROFILE- 3 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 10.612 PROFILEc: 3 20 TRIALS ATTEMPTED TO BALANCE \/SEL
"-<-1 1
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;Hfl
\lARNING SECNO= 10.803 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\lARNING SECNO= 10.933 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 10.933 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 10.933 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARNING SECNO= 10.934 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \lARNING SECNO= 10.934 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARNING SECHO= 10.936 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECHO= 10.936 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CAUTION SECNO= 10.936 PROFILE- 3 CRITICAL DEPTH ASSUMED

I CAUTION SECNO= 10.936 PROFILE:: 3 MINIMUM SPECIFIC ENERGY

\lARNING SECNO= 11.005 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
;;~·!t \lARNING SECHO= 11.005 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

,::1 \lARNING SECNO= 11.005 PROFILE:: 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARNING SECHO= 11.129 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\lARNING SECNO= 11.129 PROFILEs 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\lARNING SECHO: 11.129 PROFILE- ] CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \lARNING SECNO= 11.301 PROFILE:: CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I



I
WARNING SECNO= 11.301 PROFilE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 11.301 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CAUTION SECNO= 11.386 PROFIlE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 11.386 PROFILE" 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 11.386 PROFILE" 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 11.386 PROFILE- 2 MINIMUM SPECIfIC ENERGY

I CAUTION SECNO= 11.386 PROFILE- 3 CRITICAL DEPTH ASSUMEO
CAUTION SECNO= 11.386 PROFILE- 3 MINIMUM SPECIFIC ENERGY

\/ARNING SECNO= 11.481 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

"I
WARNING SECNO= 11.481 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

~'
\/ARNING SECNO= 11.481 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

.:g~:~: \/ARNING SECNO= 11.566 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 11.566 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
\/ARNING SECNO= 11.566 PROfILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 11.759 PROFllE= 1 CRITICAl DEPTH ASSUMED
CAUTION SECNO= 11.759 PROFILE- 1 PROBABLE MINIMUM SPECIfIC ENERGY
CAUTION SECNO= 11.759 PROFILE- 1 20 TRIALS ATTEMPTED TO BAlANCE \/SEl

I CAUTION SECNO= 11.759 PROFILE- 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 11.759 PROFlLE= 2 PROBABLE MINIMUM SPECIfIC ENERGY
CAUTION SECNO= 11.759 PROFILE= 2 20 TRIALS ATTEMPTEO TO BALANCE \/SEl
\/ARNING SECNO= 11.759 PROfILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

··1 \/ARNING SECNO= 11.949 PROFIlE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 11.949 PROfILE- 2 CONVEY~ CHANGE OUTSIDE ACCEPTABLE RANGE

"'.': \/ARNING SECNO= 12.511 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
1
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, \/ARNING SECNO= 12.701 PROFllE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 12.896 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 12.896 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

j \/ARNING SECNO= 12.896 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

,I \/ARNING SECNO= 13.076 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 13.076 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE• \/ARNING SECNO= 13.076 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 13.227 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 13.227 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 13.420 PROFILE" 1 CRITICAL DEPTH ASSUMED

I
CAUTION SECNO= 13.420 PROFIlE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 13.420 PROFllE= 1 20 TRIALS ATTEMPTED TO BALANCE \lSEl
CAUTION SECNO= 13.420 PROFILE= 2 CRITICAL DEPTH ASSUKEO

.-:l CAUTION SECNO= 13.420 PROFllE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
;.c:i~;.~ CAUTION SECNO= 13.420 PROFILE- 2 20 TRIALS ATTEMPTED TO BAlANCE \/SEl

it CAUTION SECNO= 13.420 PROFILE- 3 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 13.420 PROFILE- 3 PROBABLE MINIMUM SPECIfIC ENERGY
CAUTION SECNO= 13.420 PROFILE" 3 20 TRIALS ATTEMPTED TO BALANCE \/SEl

WARNING SECNO= 13.619 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 13.619 PROFllE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 13.619 PROFILE" 3 CRITICAL DEPTH ASSUMEO
CAUTION SECNO= 13.619 PROFILE- 3 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 13.619 PROFILE: 3 20 TRIALS ATTEMPTED TO BAlANCE \/SEl

I

I CAUTION SECNO= 13.818 PROFILE- 1 CRITICAl DEPTH ASSUMED
CAUTION SECNO= 13.818 PROFIlE= 1 MINIMUM SPECIfIC ENERGY
CAUTION SECNO= 13.818 PROFllE= 2 CRITICAL DEPTH ASSUKEO
CAUTION SECNO= 13.818 PROFILE: 2 MINIMUM SPECIFIC ENERGY

I
\/ARNING SECNO= 13.818 PROFILE: 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 14.013 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

;~~ \
WARNING SECNO= 14.013 PROFILE: 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 14.013 PROFIlE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

!I CAUTION SECNO= 14.197 PROFILE" CRITICAL DEPTH ASSUMEO
CAUTION SECNO= 14.197 PROFILE: MINIMUM SPECIFIC ENERGY

WARNING SECNO= 14.945 PROFILE: 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 14.945 PROFILE: 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I



I
15.144 1UARNING SECNO= PROFILE" CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 15.144 PROFIlE= 2 CRITICAL DEPTH ASSUMED

I
CAUTION SECNO= 15.144 PROFlLE= 2 MINIMUM SPECIFIC ENERGY

\/ARNING SECNO= 15.333 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
UARNING SECNO= 15.333 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CAUTION SECNO= 15.519 PROFILE" 2 CRITICAl DEPTH ASSUMED
CAUTION SECNO= 15.519 PROFILE" 2 PROBABLE MINIMUM SPECIFIC ENERGY

1
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,~>~:> CAUTION SECNO= 15.519 PROFILE" 2 20 TRIALS ATTEMPTED TO BALANCE \/SEL
:;~L.l

UARNING SECNO= 15.699 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I UARNING SECNO= 15.966 PROFlLE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

UARNING SECNO= 16.066 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 16.066 PROFILE" 2 CRITICAl DEPTH ASSUMED

I
CAUTION SECNO= 16.066 PROFILE= 2 MINIMUM SPECIFIC ENERGY
UARNING SECNO= 16.066 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

UARNING SECNO= 16.167 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

UARNING SECNO= 16.167 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I CAUTION SECNO= 16.248 PROFILE" 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 16.248 PROFILE.. 1 MINIMUM SPECIFIC ENERGY

! UARNING SECNO= 16.248 PROFILE.. 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
UARNING SECNQc 16.248 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

UARNING SECNO= 16.328 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
UARNING SECNQc 16.328 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.328 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNQc 16.411 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.411 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 16.411 PROFILE" 3 CRITICAl DEPTH ASSUMED
CAUTION SECNO= 16.411 PROFILE- 3 PROBABLE MINIMUM SPECIFIC ENERGY

.1 CAUTION SECNO= 16.411 PROFILE- 3 20 TRIALS ATTEMPTED TO BALANCE \/SEl

\/ARNING SECNQc 16.504 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE• UARNING SECNO= 16.504 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNQc 16.504 PROFILE- 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 16.608 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.608 PROFILE- 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
UARNING SECNO= 16.608 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I \/ARNING SECNO= 16.732 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
\/ARNING SECNO= 16.732 PROFILE" 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

;;d \/ARNING SECNO= 16.818 PROFILE" 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

~t
UARNING SECNO= 16.818 PROFIlE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

\/ARNING SECNO= 16.818 PROFILE" 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

I
I
I
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UNION HILLS BRIDGE AT NEW RIVER· JULY, 95

APPENDIXD
Hydrology

APPENDIX HDR ENGINEERING, INC.



MARICOPA COUNTY RATIONAL EQUATION METHOD

I
I
I
I
I
I
I

Concentration Point: CB-1 ~,.

Basin Characteristics
L= 250 feet
A= 0.19 Acres
S= 0.32%

C= 0.8
P= 2.S inches

Special Parameters
m= -Q.01375
b= 0.08

ip 12-yr) = 3 in/ hr
ip (10-yr) = 3.57 in/ hr

P-S 10= 2.00 inches

Sta. 1 + 140 t01 +420

From FCDMC Hydraulics Manual Pg. 11
100-yr, 2-hr depth - Hydrology Man. p. 3.8

From FCDMC Hydrology Manual Pg. 3.3
From FCDMC Hydrology Manual Pg. 3.3

From Fig. 3.2 FCDMC Manual
From Fig. 3.2 FCDMC Manual
NOAA Atlas, 10-Year 6-Hour Depth

5/11/95

I
I
I
I
I
I
I
I
I
I
I
I

2-YEAR EVENT
i= iplpA S 10)/2.07 = 2.90 in/ hr

Kb= m(logAI + b = 0.090
Tc= 11.4ILAO.5llKb AO.52llS A-Q.31)(iA -Q.381 = 0.20 hours

11.9 minutes
V (1 OO-yr, 2-hr) = CIP/12)A = 0.03 acre feet

Q oeak = CiA = 0.45 cfs

10-YEAR EVENT
i= iplpAS 10)/2.07 = 3.45 in/ hr

Kb= m(log A) + b = 0.090
Tc= 11.4ILAO.5llKbAO.52llS A-Q.3111i A-Q.381 = 0.18 hours

11.1 minutes
V (100-yr, 2-hr) = CIP/12)A = 0.03 acre feet

Q peak = CiA = 0.54 cfs

COMMENTS:

This spreadsheet calculates the peak flow rates (2 &. 10-yrl and volume for the paved area of Union Hills Drive from a
high point west of the intersection to the curb return on the west of the Intersection. Includes the eastbound and
westbound lanes. Runoff flows easterly to catch basins CB-1 and CB-2.



Basin Characteristics

This spreadsheet calculates the peak flow rates (2 & 10-yrl and volume for the paved area of Union Hills Drive from
the mid·point of the bridge east of the intersection to the intersection. Includes the eastbound and westbound lanes.
Runoff flows westerly to catch basins CB-2 and CB-3. ~

MARICOPA COUNTY RATIONAL EQUATION METHOD
Concentration Point: CB-i\ CB-itj 5/11/95

Sta. 1+010 to 1 + 100

From FCDMC Hydraulics Manual Pg. 11
100-yr, 2-hr depth - Hydrology Man. p. 3.8

From FCDMC Hydrology Manual Pg. 3.3
From FCDMC Hydrology Manual Pg. 3.3

From Fig. 3.2 FCDMC Manual
From Fig. 3.2 FCDMC Manual
NOAA Atlas, 10-Year 6-Hour Depth

L= 295 feet
A= 0.23 Acres
S= 1.43%

C= 0.8
P= 2.6 inches

Special Parameters
m= -0.01375
b= 0.08

ip (2-yr) = 3.52 inl hr
ip (10-yr) = 4.70 inl hr

P-6 10= 2.00 inches

2·YEAR EVENT
i= ip(P- 6 10)/2.07 = 3.40 in/ hr

Kb= m(log A) + b = 0.089
Tc= 11.4(L-0.5HKb-0.52HS--0.31 Hj--0.38) = 0.13 hours

7.5 minutes
V (1 OO-yr, 2-hr) = C(PI12)A = 0.04 acre feet

Q peak = CiA = 0.62 cfs

10-YEAR EVENT
i= ip(P- 6 10)/2.07 = 4.54 in/ hr

Kb= m(log A) + !l = 0.089
Tc= 11.41L- 0.5HKb- 0.52)(S - -0.31 )(i - -0.38) = 0.11 hours

6.8 minutes
V (100-yr, 2-hr) = CIP/12)A = 0.04 acre feet

Q peak = CiA = 0.83 cfs

COMMENTS:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Basin Characteristics

MARICOPA COUNTY RATIONAL EQUATION METHOD
Concentration Point: C~ & CB-l1b

I
I
I
I
I
I
I

L= 606 feet
A= 0.82 Acres
S= 1.74%

C= 0.8
P= 2.6 inches

Special Parameters
m= -0.01375
b= 0.08

ip 12-yrl = 2.6 in/ hr
ip 110-yrl = 4.20 in/ hr

P-S 10= 2.00 inches

Sta. 1 + 140 to1 +420

From FCDMC Hydraulics Manual Pg. 11
100-yr, 2-hr depth - Hydrology Man. p. 3.8

From FCDMC Hydrology Manual Pg. 3.3
From FCDMC Hydrology Manual Pg. 3.3

From Fig. 3.2 FCDMC Manual
From Fig. 3.2 FCDMC Manual
NOAA Atlas, 10-Year S-Hour Depth

5/11/95

I
I
I
I
I
I
I
I
I
I
I
I

2-YEAR EVENT
i= iplP-S 101/2.07 = 2.51 in/ hr

Kb= m(log Al + b = 0.081
Tc= 11.4IL-0.511Kb-0.5211S--o.31 lli--o.381 = 0.18 hours

10.9 minutes
V 1100-yr, 2-hr) = CIP/12IA = 0.14 acre feet

Q peak = CiA = 1.65 cfs

10-YEAR EVENT
i= iplP-6 101/2.07 = 4.06 in/ hr

Kb= m(log Al + b = 0.081
Tc= 11.4IL-0.511Kb-0.5211S--o.3111j--o.381 = 0.15 hours

9.1 minutes
V (100-yr, 2-hr) = CIP/12IA = 0.14 acre feet

Q peak = CiA = 2.66 cfs

COMMENTS:

This spreadsheet calculates the peak flow rates (2 & 10-yrl and volume for the paved area of Union Hills Drive from
the east end of the bridge to a sag east of the bridge. Includes the eastbound and westbound lanes. Runoff flows
easterly to catch basins CB-4 and CB-5. The other half of the drainage area Is from the sag to the Intersection with
loop 101.



Basin Characteristics

MARICOPA COUNTY RATIONAL EQUATION METHOD
Concentration Point: CB~ & CB-, 8

I
I
I
I
I
I
I

L= 131 feet
A= 0.10 Acres
S= 1.30%

C= 0.8
P= 2.6 inches

Special Parameters
m= -0.01375
b= 0.08

ip (2-yr) = 4.1 in/ hr
ip (10-yr) = 5.10 in/ hr
P~6 10= 2.00 inches

Sta. 1 + 140 tal +420

From FCDMC Hydraulics Manual Pg. 11
100-yr, 2-hr depth - Hydrology Man. p. 3.8

From FCDMC Hydrology Manual Pg. 3.3
From FCDMC Hydrology Manual Pg. 3.3

From Fig. 3.2 FCDMC Manual
From Fig. 3.2 FCDMC Manual
NOAA Atlas, 10-Year 6-Hour Depth

5/11/95

I
I
I
I
I
I
I
I
I
I
I
I

2-YEAR EVENT
i= ip(P~6 10112.07 = 3.96 in/ hr

Kb= m(log A) + b = 0.094
Tc= 11.4(L~0.5)(Kb~0.52)(S~-o.31)(i~-0.38) = 0.08 hours

5.0 minutes
V (lOO-yr, 2-hr) = C(P/12)A = 0.02 acre feet

Q peak = CiA = 0.32 cfs

10-YEAR EVENT
i= ip(P~6 10112.07 = 4.93 in/ hr

Kb= m(log A) + b = 0.094
Tc= 11.4(L~0.5)(Kb~0.52)(S~-0.31)(i~-0.38) = 0.08 hours

4.6 minutes
V (100-yr, 2-hr) = CIP/12)A = 0.02 acre feet

Q oeak = CiA = 0.40 cfs

COMMENTS:

This spreadsheet calculates the peak flow rates (2 & 10-yrl and volume for the paved area of Union Hills Drive from
the mid-point of the bridge to the east end of the bridge. Includes the eastbound and westbound lanes. Runoff flows
easterly to catch basins CB-6 and CB·7.
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-------------------====
PAVEMENT DRAINAGE PROGRAM - HEC-12
Licensed to: HDR Engineering, Phoenix, A~ 85016
Project : Union Hills Bridge

Page 1

-----------------------------------------------------------------------------------------
Sta 1+022+/­
Intens.= 4.54
CB ID = 3,4
Grt P-1-7/8

C1=0.80
C2=0.00
C3=0.00

A1= 0.23 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

INPUT
0.0
0.8
0.0143

Slope1= 6.0000 Gutter= 1.50 Area = 4.64
Slope2= 0.0200 a = 0.00 Perim = 7.20
Slope3= 0.0200 W = 0.00 Length= 6.66·........................................................................................

OUTPUT
Flowby= 0.0 Qtotal= 0.8 Qint= 0.8 Flowby dn= 0.1 Depth=0.12 Spread= 6.00 Veloc= 2.32
-----------------------------------------------------------------------------------------
Sta 0+972+/­
Intens.= 3.45
CB ID = 1,2
Grt P-1-7/8

C1=0.80
C2=0.OO
C3=0.OO

A1= 0.19 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

INPUT
0.0
0.5
0.0000

Slope1= 6.0000 Gutter= 1.50 Area = 4.64
Slope2= 0.0200 a = 0.00 Perim = 3.90
Slope3= 0.0200 W = 0.00 Length= 3.33·........................................................................................

OUTPUT
Flowby= 0.1 Qtotal= 0.6 Qint= 0.6 Flowby dn= 0.0 Depth=0.09 Spread= 4.48 Veloc= 0.00
-----------------------------------------------------------------------------------------
Sta 1+140+/­
Intens.= 4.93
CB IO = 7,8
Grt P-1-7/8

C1=0.80
C2=0.00
C3=0.00

Al= 0.10 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

INPUT
0.0
0.4
0.0130

Slope1= 6.0000 Gutter= 1.50 Area = 2.32
Slope2= 0.0200 a = 0.00 Perim = 3.90
Slope3= 0.0200 W = 0.00 Length= 3.33·........................................................................................

OUTPUT
Flowby= 0.0 Qtotal= 0.4 Qint= 0.3 Flowby dn= 0.1 Depth=0.09 Spread= 4.65 Veloc= 1.87
-----------------------------------------------------------------------------------------
Sta 1+245+/­
Intens.= 4.06
CB ID = 5,6
Grt P-1-7/8

C1=0.80
C2=0.00
C3=0.00

A1= 0.82 Qadd =
A2= 0.00 Qrunoff=
A3= 0.00 Grade =

INPUT
0.0
2.7
0.0000

Slope1= 6.0000 Gutter= 1.50 Area = 9.28
Slope2= 0.0200 a = 0.00 Perim = 7.20
Slope3= 0.0200 W = 0.00 Length= 6.66·........................................................................................

OUTPUT
Flowby= 0.1 Qtotal= 2.8 Qint= 2.8 Flowby dn= 0.0 Depth=0.16 Spread= 8.06 Veloc= 0.00
-----------------------------------------------------------------------------------------

Drain= 0.80 Comb-Curb= 0.80 Comb-Grate= 0.50

Drain= 0.80 Comb-Curb= 0.65 Comb-Grate= 0.65

CRITERIA
Manning's n Gutter=0.014

,
Runoff computed by Rational Method
Clogging Factors in Sag Location:
----- Curb Opening= 0.80 Grate= 0.50 Slotted
Clogging Factors on continuous Grade:
----- Curb Opening= 0.80 Grate= 0.60 Slotted

Manning's n Pavement=0.016

-----------------------------------------------------------------------------------------
Prepared by: Date:07/06/95 Time:10:40:20 Checked by: Date:
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-------------------Sheet1

UNION HILLS DRIVE BRIDGE PROJECT
TIME OF CONCENTRATION AND DISCHARGE CALCULATIONS

For 83rd Avenue

Location Distance Elevation Slope DAWidth Area C Coeff.
Union Hills 1228

1/2 mile 2640 1243 0.0057 300 18.18 0.85
Beardsley 2640 1256 0.0049 300 18.18 0.85

5280 1256 0.0053 300 36.36 0.85

Calculate Time of Concentration for 0.5 miles Calculate Time of Concentration for 0.5 miles
Tc = 11.4 LIIO.5 Kb1l0.52 sll-o.31 ill-0.38 Tc = 11.4 LIIO.5 Kb1l0.52 sll-0.31 ill-o.38

L= 0.5 mi L= 1 mi
m= -0.00625 m= -0.00625
b= 0.04 b= 0.04

Kb= 0.032 Kb= 0.030
s= 30.0 fUmi s= 28.0 fUmi
i= 3.35 in/hr for 18 minutes 1= 2.75 in/hr for 28 minutes

Tc= 0.30 hrs Tc= 0.45 hrs
17.81 min 26.88 min

Calculate 010 for 1/2 mile of roadway Calculate 010 for 1 mile of roadway

O=CiA O=CIA

010 = 51.77 cfs 010= 85.00 cfs

Estimated Pipe Diameter

Dia = 36 inches
Area = 7.07 ftll2
wp= 9.42 ft

n= 0.012
, s= 0.0045 ftlft

0= 86.09 cfs
V= 12.18 fps

Page 1
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- Water level (above bed) ........................ Y = ft 6.908
- Area of cross-section .......................... A = ft2 1643.5

- Wetted perimeter ·.............................. B = ft 271.69
- Hydraulic radius ·.............................. R = ft 6.05

- Average water velocity ......................... Vm = ft/s 4.232
- Velocity in bed ................................ V1 = ft/s 4.232
- Velocity in the left berm ...................... V2 = ft/s
- Velocity in the right berm ..................... V3 = ft/s
- Design discharge ·.............................. Q = ft3/S 6953.1

- Froude number .................................. F = .303

HYDRAULIC FLOW SCALE - RESULTS

- Height of berm (above bed) ••••••••••••••••..••• H1
- Total height of section (above bed) ••••.••••••• Ht

- Design discharge Q
- Slope of bed ••••••••••••••••••••••••••••••••••• i

1

230
o
o

6.5
6.5

28.5
52

18.4
18.4
18.4
18.4

10900
.2

Page

= ft
= ft
= ft

= ft
= ft

= deg
= deg
= deg
= deg

= ft A /3/s
= ft A /3/s

= ft3/s
= %

DESIGN DATASTAGE-DISCHARGE

- Bed width b
- Width of left berm ••••••••••••••••••••••••••••• a1
- width of right berm •••••••••••••••••••••••••••• a2

Geometry of the section :

- Angle of left lower slope •••••••••••••••.•••••• 01
- Angle of right lower slope ••••••••••••••••••••• 02
- Angle of left upper slope •••••••••••••••••••••• A1
- Angle of right upper slope ••••••••••••••••••••• A2

- Roughness of low flow bed (Gauckler) ••••••••••• c1
- Roughness of berm (Gauckler) ••••••••••••.•••••• c2
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A[ft2 B[ft R[ft V[ft/s Q[ft3/s
75.996 232.08 .327 .605 45.97
152.64 234.16 .652 .958 146.11
229.94 236.25 .973 1.251 287.52
307.88 238.33 1.292 1.511 464.97
386.48 240.42 1.607 1.748 675.26
465.73 242.50 1.920 1.968 916.18
545.63 244.59 2.230 2.175 1186.0
626.19 246.67 2.538 2.370 1483.6
707.39 248.75 2.843 2.556 1807.7
789.24 250.84 3.146 2.735 2157.6
871. 74 252.92 3.446 2.906 2532.4
954.90 255.01 3.744 3.071 2931. 6
1038.7 257.09 4.039 3.231 3354.6
1123.1 259.18 4.333 3.385 3800.9
1208.2 261.26 4.624 3.535 4270.1
1294.0 263.34 4.913 3.681 4761.8
1380.4 265.43 5.200 3.823 5275.7
1467.4 267.51 5.485 3.962 5811. 4
1555.1 269.60 5.768 4.097 6368.7
1643.5 271.68 6.048 4.232 6953.1

'I
I
I
I
I
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I
I
I

H[ft
.33
.66
.99

1.32
1. 64
1.97
2.30
2.63
2.96
3.29
3.62
3.95
4.28
4.61
4.93
5.26
5.59
5.92
6.25
6.58

STAGE-DISCHARGE OF SECTION Page 2

I ThiS program has been developed solely to illustrate and estimate an
application of MACCAFERRI GABIONS material. MACCAFERRI GABIONS INC. is not
responsible for the use in design and calculation process.

I The program takes into account the physical characteristics of materials as
manufactured by MACCAFERRI GROUP ; its results will not be realistic if a
different material is used. Please contact the nearest MACCAFERRI Office,

I
before running this program, to check if materials to be used are compatible,
to get updated values of the MACCAFERRI GABIONS physical characteristics for
data entry and for general information on the interpretation of the results.
DUPLICATION OR SALE OF THIS SOFTWARE IS PROHIBITED. THE USE IS SUBJECT TO THE

I TERMS OF THE LICENCE AGREEMENT. VIOLATORS WILL BE PROSECUTED. IF YOU AGREE TO
THE ABOVE, PRESS F1 FOR GENERAL INFORMATION ON THE PROGRAM, THEN ENTER YOUR
CHOICES AND PRESS RETURN TO CONTINUE. OTHERWISE PRESS F7 TO EXIT THE PROGRAM.
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1

.5
140

1

18.4
1

.645
3.431

6.908
4.232

3
.303

.2

1.320
3.000

4.232
19.592

Page

=
= %

= ft
= ft/s
= ft/s

= deg
=

= ft
= Ib/ft3
= ft

= Ib/ft2
= Ib/ft2

= ft/s
= ft/s

= ft/s
= ft/s

Y
Vm
Ve
F
i

Ob
Oc

dm
pr
t

Vm
Vc

Vb
Ve

CHECK FOR LINING - DESIGN DATA

CHECK FOR LINING - RESULTS

- Bed slope .

HydraUlic parameters of flow

- Water level at the point considered ••••••••••••
- Average water velocity •••••••••••••••••••••••••
- Allowable velocity for the base soil •••••••••••
- Froude num.ber .

Geometric parameters of section

- Bank slope at the point considered •••••••••.••• 0
- MUltiplying factor for bends (·1) •••••••••••••• K

Lining characteristics

- Average diameter for stone fill ••••••••••••••.•
- unit weight of stone fill •••••.••••••.•••.••••.
- Thickness of lining ....•....•..................

Check for tractive forces (for 0 < 35)
- Actual shear stress .
- critical shear stress ••••••••••••••••••••••••••

[Check satisfied (Ob<Oc)]

Check for water velocities
- Average water velocity •••••••••••••••••••••••••
- Allowable critical velocity ••..•••••••••.••••••

[Check satisfied (Vm<Vc)]

Check for residual velocities under lining
- Average water velocity under lining ..•.•••..••.
- Max allowable velocity at bed-lining interface

[Check satisfied : no filter is required]

'I
I
I
I
I
I
I
I
I
I
I
I
I

This program has been developed solely to illustrate and estimate an

l
apPlication of MACCAFERRI GABIONS material. MACCAFERRI GABIONS INC. is not
responsible for the use in design and calculation process.
The program takes into account the physical characteristics of materials as
manufactured by MACCAFERRI GROUP ; its results will not be realistic if a

Idifferent material is used. Please contact the nearest MACCAFERRI Office,
before running this program, to check if materials to be used are compatible,
to get updated values of the MACCAFERRI GABIONS physical characteristics for

Idata entry and for general information on the interpretation of the results.
DUPLICATION OR SALE OF THIS SOFTWARE IS PROHIBITED. THE USE IS SUBJECT TO THE
TERMS OF THE LICENCE AGREEMENT. VIOLATORS WILL BE PROSECUTED. IF YOU AGREE TO

I
THE ABOVE, PRESS F1 FOR GENERAL INFORMATION ON THE PROGRAM, THEN ENTER YOUR
CHOICES AND PRESS RETURN TO CONTINUE. OTHERWISE PRESS F7 TO EXIT THE PROGRAM.
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I
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Sf I DATE

UNION HILLS DRIVE BRIDGE
AT NEW RIVER

PROJECT NO. 6§858_

BANK PROTECTION PLAN

MARICOPA COtTNTY
DEPAHTMENT OF THANSPORTATION

ENGINEEHING DIVISION

OJ Remove 42.75m 2 of AC Pavement from ExTstTn
83rd Ave Alignment. Grade to Match River
Bottom - NPI

rn Remove 115m J of Existing Gablon Bank
Protection. Rock may be Reused under
Direction of EngIneer

CD Install (837m of Gablon Bank Protection
Per MAG Oet 555

® Bury Gablon Bank Protection at LImits
as Shown.

@ Tie New Gablon Baskets to Existing Gablon
Baskets Per Manufacturer's Recommendation

tlO.

Top £lev
374.0 Top £lev

374.3

F--::==i=tt~~=t1)1

1
-/'--"--

L -- 5ta 1+172.888 160m Lt

\

J-- ~------ill / 5ta 1+166.445 149rrrt-r-t-~· _____
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83RD

2

/

- - - ------ - - - -----

Note:
Gablons to be FIlled
with 80mm to 160mm
Rock with MInImum
DSO=lS0mm

Varies
See Plans

Non-Woven Polymeric
Permeable Geotextlle
Fabric I

Approx Existing
Stream Bed Elev

I

TYPICAL SECTION
NTS

a.3m Thick
Reno Mattress

Varies - See Plans1m
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Scour Worksheets

APPENDIX HDR ENGINEERING, INC.



Union Hills Drive Bridge over New River
ESTIMATE BRIDGE SCOUR AT UNION HILLS BRIDGE - NEW RIVER

ABUTMENT SCOUR
No Abutment scour for the l00-year flow condition

THEREFORE:
No Contraction scour @ brldge.Bl0l

1.3

1224.8 ft
1216.4 ft

8.48 ft.
10900 ets

1419.2 ft A 2
1
1

1.1 to
2ft.
4ft
6ft

7.7fps
0.46

WSEL =
B(mln) =
Yl(max)=
0:
hea:
Kl
K2
K3
a
Debris =
Max a =
Vlave =
Frl

ESTIMATED PIER SCOUR Use Cross Section 11.005
CSU Equation

Ys=Yl (2.0*Kl*K2*K3*(aJY1) A .65*Frl A .43)
Ys = 10.72 ft. to 12.67 ft.

Pier Dia:
No. Piers:
W2:

10.989
Located at Union Hills Drive

10900 cfs
191.3 ft

1124.4 ft A 2
5.9 ft
9.7 ft/sec

311 ft
68ft

243 ft
2ft
4

235ft

206.2 ft
10900 cfs

235ft
10900 efs

6.1 ft

Wl =
01
W2
02 =
Yl ave =

ESTIMATE CONTRACTION SCOUR
For kl = 0.69

l00-YEAR PEAK FLOW CONDITION
CONTRACTION SCOUR ESTIMATE
X-Section No.: 11.020

Upstream of Union Hills Dr.
0: 10900 cfs
Topwidth: 226.2 ft
hea: 1385.8 ft A 2
yl ... dave: 6.1 ft
V(ave): 7.9 ft/sec
Toe It: 595 ft
Toe rt: 388.8 ft
Wl: 206.2 ft

Y2 ... «Q2/01) A617*(W1/W2) Akl)*Yl
Y2... 5.6 ft
Ys = -0.5 ft
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Union Hills Drive Bridge over New River - Preliminary Analysis

ABUTMENT SCOUR
No Abutment scour for the 5OO-year flow condition

THEREFORE:
No Contraction Scour @ bridge.

Ys=Y1 (2.0*K1 *K2*K3*(a/Y1) '" .65*Fr1 '" .43)
Ya = 11.8 ft. to 13.9 ft.

WSEL = 1227.4 ft
EI(mln) ... 1216.40 ft
Yl(max)= 11.06 ft.
a: 18530 ets
hea: 1989.5 ft"'2
K1 1
K2 1
K3 1.1 to 1.3
a 2 ft.
Debris = 4 ft
Max a= 6ft
V1ave = 9.31 fps
Frl 0.46

ESTIMATED PIER SCOUR Use Qoss Section 11.005
CSU Equation

Pier DIa:
No. Piers:
W2:

10.989
Located at Union Hills Drive

18530 cfs
205.15 ft
1508.7 ft A 2

7.35 ft
12.3 ft/sec
311 ft
68ft

243 ft
2ft
4

235 ft

206.2 ft
18530 cfs

235ft
18530 cfs

8.4 ft

Wl
01
W2
a2 =
Y1 ave =

ESTIMATE CONTRACTION SCOUR
For kl = 0.69

Y2 = «02/01) "'6/7*(W1/W2) Akl)*Y1
Y2 = 7.7ft
Ys = -0.7ft

500-YEAR PEAK FLOW CONDITION
CONTRACTION SCOUR ESTIMATE
X-Section No.: 11.020

Upstream of Union Hills Dr.
0: 18530 cfs
Topwiclth: 235.5 ft
hea: 1983.2 ft A 2
y1 = dave: 8.4 ft
V(ave): 9.3 ft/sec
Toe It: 595 ft
Toe rt: 388.8 ft
Wl: 206.2 ft
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LONG TERM SCOUR
The stream Is armourlng Itself with cobbles of 4"-12" diameter stones. Currently there Is about 1 foot of arnouring. With a p
scour of 10' @ 15% cobble sized stones, an additional 1.5 feet of armouring could be expected with 10' of scour.

Significant Long Term Scour Is not anticipated below the estimated pier and contraction scour estimates at this site.

100-year 2.5 ft
5OO-year 5 ft

Foundation Units could be based on the following alteria.

100-year maximum 13.2 ft
5OO-year maximum 16.8 ft

USE Nelli's Equation to determine size of material being transported:
Vc = 11.52 * y1 .... (1/6) * 050.... (1/3)
050 '"" 7.52 In. Use actual average velocity and depth.

USE Lauren's Equation to determine size of material being transported:
Vc = 10.95 * y1 .... (1/6) * 050 .... (1/3)
050 = 7.91 In. Use actual average velocity and depth.




