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Maricopa County Department of Transportation

Carefree Highway- 7th Street to Cave Creek Road

Draft Drainage Report

I. INTRODUCTION

General

This drainage study and report is part of Project No. 69003 for the Carefree Highway in northeastern

Maricopa County. The limits of the study are 3rd Street to Cave Creek Road. Figure 1 shows the study

area.

An area drainage master study (ADMS) was completed for this same area in August of 1992. In addition

to calculating 100 year flow values for the drainage area, the ADMS analyzed the capacity of the existing

culverts. The ADMS was used as a loose check for this study.

Scope of Work

The delineated drainage basins and the culvert locations along Carefree Highway can be seen on Figure

2. Each of these basins was analyzed by one of two methods to determine design flows. For any drainage

areas smaller than 160 acres, the MCDOT Rational method was used to calculate peak flow values.

Drainage areas greater than 160 acres were analyzed using the computer program Drainage Design Menu

System (DDMS), which generates an input file for the computer program HEC-1.

All existing culverts were analyzed hydraulically.

Alternatives were evaluated, hydraulically analyzed, and recommended, where appropriate.

Existing Conditions

The contributing drainage areas affecting this segment of Carefree Highway consist mainly of undeveloped

desert with relatively flat and constant slopes. Some of the drainage basins, however, take in portions of

the mountainous terrain in the Cave Creek Recreation Area north of Carefree Highway. Much of the runoff

originates in these mountains and flows south over the undeveloped desert, crossing Carefree Highway at

several major and minor washes. The 6 major washes crossing Carefree Highway within the study limits

are Desert Lake Wash, Desert Hills Wash, Apache Wash, Paradise Wash West Fork, Paradise Wash, and

Cave Creek Wash. Regardless of which location water crosses Carefree Highway, it eventually flows into

either Apache Wash or Cave Creek Wash, which parallel each other and continue south. Only sparse

Carefree Highway
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development is present and the only man-made structure affecting the drainage is the highway itself.

Only minor development is expected to occur on the private land.

The project elevations range from 549.750 m at the western terminus to 620.051 m at the eastern

terminus.

II. DESIGN CRITERIA

Hydrology

The design flow for the culverts crossing Carefree Highway within the limits of this project is the 50 year

peak flow.

Hydraulics

Culverts· The Culverts were sized based on an over-topping analysis. The head water elevation is

allowed to approach the roadway elevation as long as it does not over-top Carefree Highway.

Pavement Drainage· The pavement will drain to swales parallel to the highway until it can be diverted

into natural channels. In embankment areas with guardrail, the flow will drain over the existing slopes.

Pavement drainage will be diverted down embankment slopes in downdrains or spillways prior to and

following bridges. The runoff will be directed down the embankment slopes in concrete spillways to

natural or man-made drainage channels. Riprap aprons should be used at the base of the spillways for

erosion protection.

Erosion Control - The soils in the area are shallow but have a medium resistance to erosion. Erosion

problems were noted in larger drainages and at the outlet of several existing culverts. Outlet protection

for culvert outlets is provided according to the following criteria:

I
r.
I
I
I

Ratio of outlet velocity to
Natural stream velocity:

less than 1.5

1.5 to 2.0 with outlet
velocity less than 10 fps

1.5 to 2.5 with outlet
velocity between 10 and 15 fps

Greater than 2.5 or outlet
velocity greater than 15 fps

Carefree Highway
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Required Protection

No protection required

Dumped rock riprap apron

Wire-tied riprap apron

Energy Dissipator
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Table 1- Weighted "c" Values

III. STUDY APPROACH

Methodology

Rational Method - Fifty-year flows for all drainage basins less than 160 acres were calculated using the

rational method. The flow is calculated using the equation:

I
I
I
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"c"

0.46

0.43

0.44

0.44

0.42

0.42

0.42

0.43

Factor

Weighted

-Mountainous

(8)0.1)

(acres)

Undeveloped

desert

. (acres)"

Peak Flow (cfs)

Coefficient Relating Runoff to Rainfall

Average Rainfall Intensity (in/hr)

Area of Drainage Basin (acres)

Pavement" Shoulder

(aC!es) (acres) .

=
A =

c =

Total Area

(acres)

(Eqn 1) Q = c· j. A

Q =

6 123.97 0.60 0.14 109.46 13.77

F 37.65 0.37 0.46 36.82 0.00

4.59 0.28 0.07 4.24 0.00

J 74.38 0.31 0.07 74.00 0.00

K 56.93 0.30 0.07 56.56 0.00

L2 44.99 0.60 0.14 44.25 0.00

19 124.89 0.45 0.41 124.03 0.00

21 13.77 0.33 0.13 13.31 0.00

24 75.30 1.34 2.81 71.15 0.00

Drainage

Area

where

The "c" values for use in the above equation are listed according to land use in Table 3.2 of Drainage

Design Manual for Maricopa County. Arizona, Volume 1. Most drainage basins for this study consist of

more than one land use. To account for this, the "c" value used for each drainage basis was "weighted"

according to percent land use of the total basin area. Table 1 shows the drainage areas analyzed by the

rational method broken down into land use, and the calculation of their respective weighted "c" values.

Frequency =50 year

C adjustment factor =1.2 (maximum "c" =.95)

Carefree Highway
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The watershed resistance coefficient "Kb" is determined from the following equation:

(Eqn 2) Te =11.4 . LO.s . ~0.S2 • 5-0.31 • i-o.38

The rainfall intensity "i" is determined using the iterative process set forth in Chapter 3 of Drainage

Design Manual for Maricopa County, Arizona, Volume 1. First, a time of concentration and its

corresponding intensity is selected from the Intensity-Duration-Frequency (I-D-F) curve for the study

area. This curve is included in AppendiX A. The "i" value from the I-D-F curve is plugged into the

following equation:

(Eqn 3) Kb =m· logA + b

Watershed Resistance coefficient

Parameter Determined from Land Type Description

Area of Drainage Basin (acres)

Parameter Determined from Land Type Description

=
=
=
=

Tc = Time of Concentration (hr)

L = Length of Flow Path (mi)

Kb = Watershed Resistance Coefficient

S = Watershed Slope (ftlmi)

= Average Rainfall Intensity (in/hr)

m

A

b

where

where

I
I
I
I
I
1

II

I
1

j

The parameters "m" and "b" are listed according to land type in table 3.1 of Drainage Design Manual for

Maricopa County, Arizona, Volume 1. This table can also be found in Appendix A.

The "Te" which equation 2 yields is compared to the original"Te" selected from the I-D-F curve. This

process is repeated until the "Te" selected is reasonably close to the "Te" calculated.

The "i" value corresponding to this "Te" from the I-D-F curve is used in equation 1 to calculate the peak

flow. The "i" values used for each drainage area can be seen in Table 2, along with the calculated 50

year peak flow for each area.

Carefree Highway
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Table 2- Rational Method Design Flows

Weighted "c" Q 50 peak

DrainaQe Area Total Area Factor "I" value (cfs)

6 123.97 0.47 6.19 360

F 37.65 0.43 4.99 81

I 4.59 0.46 6.39 13

J 74.38 0.42 4.02 126

K 56.93 0.42 4.34 105

L2 44.99 0.43 4.84 93

19 124.89 0.42 3.59 190

21 13.77 0.44 5.45 33

24 75.3 0.44 3.72 124

A summary of all parameters used in the calculation of design flows by the rational method is contained

in Appendix A.

HEC I Analysis· For drainage basins larger than 160 acres, the DDMS computer program from

Maricopa County was used to generate an input file for the HEC-I hydrology modeling software from the

US Army Corps of Engineers. HEC-1 was used to calculate the 50 year flows.

DDMS makes use of several programs in conjunction to generate the HEC-1 input file. The programs

which were used for this analysis are PREFRE, LAND TYPES, SUBBASIN PREP, and MCUHP1.

PREFRE creates a depth-duration-frequency table from rainfall values entered.

LAND TYPES contains a default table listing different land uses and their corresponding values for

infiltration parameters. This default value table can be used, or it may be customized. The default land

use table was used for this study.

SUBBASIN PREP requires the input of the soil survey being used, and the soil makeup of the basin.

Detailed soil information on the soils in this area was obtained from the Soil Conservation Service. The

Aguila-Carefree soil survey was used in this study.

Carefree Highway

Final Drainage Report Page 6



I
J

1

J

}

I
I
I
I
I
I

MCUHP1 requires the input of storm size, storm duration, and certain physical characteristics of the

drainage basin such as high and low elevations, and length of flow path.

DDMS takes the information entered in each of these programs and consolidates it into a single input file

for HEC-1. HEC-1 models the basins and calculates peak flows.

In order to confirm the validity of the methodology used, a test run was performed for the drainage area

which provides runoff to the Desert Hills Wash. FEMA has calculated 100 year flows for the major

washes in the area. The FEMA calculated 100 year peak flow at Desert Hills Wash and Carefree

Highway is 4143 cfs. The methodology described above was performed on the Desert Hills Wash

drainage area. This methodology yielded a 100 year peak flow of 4117 cfs. The methodology was

deemed sound.

Table 3..shows the calculated 50 year peak flows for the drainage areas analyzed by the (H EC-1 )

method.

Table 3- DDMS Method Design Flows

,
Total Area . ;'··")E.~' , ~, .< '. Qso'peak,

" . -
(acres);

. ..' -.
(cis)'Drainage Area ~.. '

~ > . , .... ' ..

1 203.86 589

G 307.62 587

H 258.95 717

L 358.13 634

N 613.41 1244

26 382.00 536

Appendix B contains all parameters used as inputs for DDMS in this study, as well as the DDMS output

reports. Appendix B also includes DDMS parameters and output for the Desert Hills Wash

methodology confirmation exercise discussed above.

Culvert Analysis - Both existing and recommended culverts were analyzed using procedures contained

in HDS-5, Hydraulic Design of Highway Culverts, September 1985, prepared by the Federal Highway

Administration using the computer program HY-8, v 4.0. Appendix C contains HY-8 parameters and

output for the existing culverts. Appendix D contains the HY-8 parameters and output for the

Carefree Highway
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recommended culverts.

HEC 2 Analysis - The proposed bridge over Cave Creek Wash for the east-bound lanes necessitated

analysis of the Cave Creek Wash. The wash was analyzed using the computer program HEC-2 to

determine if the proposed bridge will adversely affect the water surface elevation (WSE) in the vicinity of

Carefree Highway.

Assumptions

Analysis of drainage areas by the Rational method requires certain assumptions. Assumptions made in

this study are the same as those set forth in section 3.3 of Drainage Design Manual for Maricopa

County, Arizona, Volume 1. They are as follows:

I
1

I
J

I
I

4) The runoff coefficient increases as storm frequency decreases.

1)

2)

3)

The peak discharge rate corresponding to a given intensity would occur only if the rainfall

duration is at least equal to the time of concentration.

The calculated runoff is directly proportional to the rainfall intensity.

The frequency of occurrence for the peak discharge is the same as the frequency for the rainfall

producing that event.

I
I
I
I

IV. RESULTS AND RECOMMENDATIONS

Hydrology

Table 4 summarizes the hydrology method used to analyze each drainage area and the resulting design

flows. The drainage areas may be seen on Figure 2 in Appendix F.

In the case of Cave Creek Wash, the objective of this study was to extract water surface elevations

(WSE's) in the wash from a known design flow. The design flow used in this analysis was 1044 cfs.

This flow was calculated by FEMA in the Flood Insurance Study for Maricopa County and Incorporated

Areas, September 30,1995 Revision. The WSE corresponding to this flow was determined to be

1865.85 ft (568.71 m). This WSE will not encroach on the low chord of the proposed bridge. Thus, Cave

Creek Wash will pass under Carefree Highway in a low flow condition during the 100 year storm. The

HEC-2 input and output files may be observed in Appendix E.

Carefree Highway
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Table 4- Hydrologic Summary Table

Culvert Analysis

Many of the calculated design flows exceed the capacity of the existing culverts. The following is a

discussion of these culverts.

Culvert 1 - This 910 mm cmp, along with culverts 3 and 4 passs water from west to east along the south

side of Carefree Highway in front of Desert Hills Plaza. The historical path of the water crosses Carefree

Highway from south to north west of the plaza and joins Desert Lake Wash. This wash turns to the

south and crosses Carefree Highway from north to south at 10lh Street. With a capacity of 28 cfs, culvert

1 is severely undersized for the 50-year flow of 589 cfs. Originally, a 3.0m x 1.2m concrete box culvert

was designed to pass this water under Carefree Highway and restore it to its historical path. Acquisition

of Right of Way proved difficult for the parcel of land north of Carefree Highway just across from the

plaza. Due to the difficulty in obtaining this Right of Way, a new drainage scheme was designed. The

proposed drainage scheme closely mimics the existing system in this area. A channel is proposed to

Page 9

Drainage Area Total Area Analysis Design Flow

(acres) Method (cfs)

1 203.86 HEC-1 589

6 123.97 RATIONAL 360

F 37.65 RATIONAL 81

G 307.62 HEC-1 587

H 258.95 HEC-1 717

I 4.59 RATIONAL 13

J 74.38 RATIONAL 126

K 56.93 RATIONAL 105

L 358.13 HEC-1 634

L2 44.99 RATIONAL 93

19 124.89 RATIONAL 190

N 613.41 HEC-1 1244

21 13.77 RATIONAL 33

24 75.30 RATIONAL 124

26 382.00 HEC-1 536

Carefree Highway
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run east from 3'd Street to the plaza. The flow enters a storm drain through a drop inlet just west of the

plaza. The storm drain carries the water to just east of the plaza, where the runoff is expelled into a new

channel. This channel runs south of Carefree Highway to the east until it approaches 10lh Street, where

it directs the runoff into the proposed improved culvert 6. Right of way constraints prohibited the new

channels in this area from being designed to convey the 50-year flow. The approach was taken to avoid

making conditions worse than they are with the existing channel. Although the proposed channel-storm

drain-channel system will not fully convey the 50-year runoff, it is an improvement over existing

conditions.

Culvert 6 - This 610 mm cmp has a capacity of 24 cfs. The design flow for this drainage area is 360 cfs.

Adding another 610 mm cmp is recommended. With 2 610 mm cmp's, this culvert will be able to pass

more of the flow under 10th Street without over-topping the roadway. This culvert was sized based on

the capacity of the channel leading to it from the west.

Culvert 9 (F) - This is a 1070 mm cmp with a capacity of 54 cfs. The design flow for this drainage area

is 81 cfs. Removal of the existing pipe and replacement with 3 890 mm x 610 mm cmpa's is

recommended. This will bring the capacity to 102 cfs.

Culvert 10 (G) - Culvert 10 is a 2 barrel 1220 mm cmp with a capacity of 166 cfs. The design flow for

this drainage area is 587 cfs. It is recommended to remove the existing culvert and replace it with 5

1960 mm x 1320 mm cmpa's. The capacity of the proposed culvert is 754 cfs.

Culvert 12 (H) - This is a 2 barrel 1070 mm cmp with a capacity of 172 cfs. The design flow for this

drainage area is 717 cfs. A 2 barrel 3.0 m x 1.5 m concrete box culvert is recommended to replace the

1070 mm cmp's. This new box will have a capacity of 822 cfs.

Culvert 16 (K) • Culvert 16 is a 760 mm cmp with a capacity of 25 cfs. The design flow for this drainage

area is 105 cfs. Removing the existing pipe and adding 3 1070 mm x 740 mm cmpa's is recommended.

The proposed culvert will pass the design flow.

Culvert 17 (L). Culvert 17 consists of 21220 mm cmp's and 31070 mm x 740 mm cmpa's. Four of

these pipes cross Carefree Highway in the same wash, and 1 cmpa crosses the Highway in a separate

branch of the same wash a few meters to the east. Because the channel splits north of Carefree

Highway and rejoins itself south of Carefree Highway, all of these pipes are considered to belong to a

single culvert. The capacity of this culvert is 337 cfs. The design flow for this drainage area is 634 cfs.

A 2 barrel 3.0m x 1.5m concrete box culvert is proposed to replace these pipes. The new box will have

Carefree Highway
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a capacity of 669 cfs. Some reshaping of the channel will be required at this location to remove the split

in the flow path.

Culvert 18 (L2) - This is a 1070 mm x 740 mm cmpa with a capacity of 43 cfs. The design flow for this

drainage area is 74 cfs. By adding 2 more 1070 mm x 740 mm cmpa's, the capacity will increase to 128

cfs.

Culvert 19 - This is a 1070 mm x 740 mm cmpa with a capacity of 43 cfs. The design flow for this

drainage area is 190 cfs. It is recommended to add 2 more barrels of the same size to this culvert.

Culvert 20 (N) - Culvert 20 is a 4 barrel 1220 mm cmp with a capacity of 756 cfs. The design flow for

this drainage area is 1244 cfs. A 3 barrel 3.0 m x 1.5 m concrete box culvert is recommended to

replace these cmp's. The new box culvert will have a capacity of 1300 cfs.

Culvert· 24 - This culvert consists of a single 760 mm cmp and has a capacity of 30 cfs. The design flow

for this drainage area is 124 cfs. It is recommended to remove this 760 mm cmp and replace it with a 2

barrel 1070 mm cmp.

Culvert 26 - This is a 3 barrel 1800 mm x 1190 mm cmpa with a capacity of 418 cfs. The design flow for

this drainage area is 536 cfs. By adding another 1800 mm x 1190 mm cmpa, the capacity of this culvert

will increase to 564 cfs.

Culvert 0 . This is a 2 barrel 3.0 m x 1.7 m concrete box culvert with a capacity of 714 cfs. The design

flow for this drainage area is 4179 cfs. This is the 100 year flow value calculated by FEMA. Present

conditions allow the runoff to over-top Carefree Highway to the west of this culvert. Grouted riprap hugs

the Highway on the south side at two locations. The first bed of grouted riprap begins about 230 meters

west of the existing box and extends for approximately 50 meters. The second bed begins about 100

meters west of the existing box and extends for about 80 meters. These beds of grouted riprap pose a

safety hazard to east bound traffic due to the protruding jagged rocks. A 4 barrel 3.7 m x 3.0 m concrete

box culvert is proposed to replace the existing box at the same location. This will require increasing the

profile elevation at this location. Although the proposed box will not pass the full 100 year flow, it will

more than double the capacity of the existing box. In order to convey the runoff to the box, and attempt

to prevent the runoff from draining down to its previously designated over-topping location, a riprap-Iined

channel is recommended on the north side of Carefree Highway beginning at about station 12+000 and

running westerly to the proposed box. Capacity calculations for this channel can be found at the end of

Appendix D. It is further recommended that the grouted riprap be removed.

Carefree Highway
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All culverts which have adequate capacity to pass the design flow for their respective drainage areas are

recommended to remain in place and to be extended to the south beyond the proposed east bound

lanes.

Table 5 summarizes the design flows and configurations of the existing culverts, as well as their

respective recommended configurations.

Box Culvert Extension Analysis

Three existing box culverts, (at Jonathan Wash, Desert Hills Wash and Apache Wash), are not

adequately sized for the 1DO-year flow. In the Apache Wash Flood Plain Delineation Study performed by

David Evans & Associates (DEA) for the Flood Control District of Maricopa County (MCFCD) in 1992, it

was recommended that each of these box culverts be replaced by a bridge. However, through

discussion with the Maricopa Department of Transportation (MCDOT) and the MCFCD, it was

determined that budget constraints prohibit the construction of bridges at this time. It is therefore

recommended that these boxes be extended south beyond the proposed east bound lanes. These

boxes were analyzed to ensure that the proposed extensions would not raise the water surface elevation

by an unacceptable amount. The following is a discussion of this analysis.

The box extension analysis began with HEC-2 files provided by the Flood Control District of Maricopa

County for Jonathan Wash, Desert Hills Wash and Apache Wash. These HEC-2 files were developed

for the DEA study discussed above. Each HEC-2 file generates output for conditions with and without

encroachments. The runs with encroachments were used to determine existing conditions water surface

elevations. Existing conditions water surface elevations were taken immediately upstream of the box

culverts.

In order to see how the proposed box extensions would affect the water surface elevations, Dibble

modified the DEA HEC-2 files to reflect the proposed box lengths. The modified runs were used to

determine proposed conditions water surface elevations, which were also taken immediately upstream

of the box culverts. Table 6 presents the results of this analysis.

I
I
)

~

Carefree Highway

Final Drainage Report Page 12



j

Table 5 - Culvert Summary

Contributing Design Flow Recommended
Culvert Dralnaae Area (Cts) Existing Configuration Configuration

1 1 589 ,- 36" emp ,- 36" emp

2 1 589 ,- 24' emp ,- 24' emp

3 1 589 ,- 36' emp ,- 36' emp

4 1 589 ,- '2' emp remove

5 1 589 ,- 24" emp 2- 24' emp

6 6 360 ,- 24' emp 2- 24' emp

7 (D) 7 17 ,- 42' emp ,- 42' emp

8 Desert Hills Wash 15 ,- 24' emp extension only

9 (F) F 81 ,- 42' cmp 3· 36' x 24' cmpa

10 (G) G 587 2- 48' cmp 5- n' x 52' cmpa

11 G 587 1-18'cmp 1·24' cmp

12 (H) H 717 2- 42' cmp 2- 120' x 60' ebc

13 H 717 2- 48' cmp remain in place

14 (I) I 13 1- 24'cmp extension only

1- 48' cmp

15 (J) J 126 1- 42' cmp extension only

16 (K) K 105 1-30' cmp 3- 42' x 29' cmpa

17 (L) L 634 3- 42' x 29' cmpa and 2-48' cmp 2- 120' x 50' cbe

18 (L2) L2 93 1· 42' x 29' cmpa 2· 42' x 29' cmpa

19 19 190 1- 42' x 29' cmpa 3- 42' x 29' cmpa

20 (N) N 1244 4-48'cmp 3- 120' x 50' cbc

21 21 33 1- 42' x 29' cmpa extension only

22 22 621 1- 30' cmp remove

23 23 603 4-24'cmp 4- 24' cmp

24 24 124 1- 30' cmp 2- 42' cmp

26 26 536 3- 71' x 47' empa 4- 71' x 47' cmpa

27 26 536 2- 35' x 24' cmpa 2- 35" x 24' empa

28 26 536 1- 24' rep 1- 24" rep

29 26 536 1- 36' rep 1- 36" rep

30 26 536 1- 24' rep extension only

C Jonathan Wash 4772 4- 144' x 62" rbcb extension only

E Desert Hills Wash 4143 3- 120' x 60' rcbc extension only

M Apache Wash 5739 3- 120' x 60' rebc extension only

0 Paradise Wash 4179 2- 120' x 66" rcbe 4· '44' x 120' rebc

Carefree Highway
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Pavement Drainage

The pavement runoff will drain into the roadside cut ditches or over the embankment slopes.

Embankment curb is not recommended.

Drainage from the proposed bridge will be directed to concrete embankment spillways on the either side

of the bridge. The spillways wil convey the bridge runoff into riprap lined ditches, which will outlet into

Cave Creek Wash. Bridge drainage calculations are not a part of this report and are prepared by others.
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Page 14

0.0'

0.01'

WSE

-0.02'

1780.97'

1780.69'

1809.01'

PROPOSED

206'

111'

102'

1780.96'

1780.69'

1809.03'

EXISTING

61 '

55'

129'

E

C

M

Table 6 - Box Culvert Extension Summary

APACHE 10+420

JONATHAN 7+660

DESERT HILLS 8+000

Roadside Drainage

Cut ditches are proposed parallel to the new and reconstructed roadways. The ditches were analyzed to

determine sizing requirements. The design calculations for pavement runoff and roadside ditches can

be found at the end of Appendix A. The minimum ditch section shown on the typical sections sheet of

the construction plans will carry the design flows for pavement runoff.

Carefree Highway

Final Drainage Report



APPENDIX A

RATIONAL METHOD CALCULATIONS



RATIONAL METHOD CALCULATION DATA
- .- - -' .

Area I

(Culvert) Area I l ,delta H :

_.__N_-=:,.-._,--rl--('-;~~=-'·§=-"'. 9=7=-t!---,(-ft-'~'=:-,2~50 ~--~ftJ6. osL -0 ~~1-::3==7"5=+1--_b_O~=--:.0~8

i
(in/hr)

,5.13

Area I I

I
I

(Culvert) Area l I delta H i
No. (ae.) (ft) I (ft) m b (in/hr)
F '-'~J 37.65 31251 34.92, -0.01375 0.08 ·~3:~' -.4.07..... ,-'

) .... .., ..

rea
(Culvert) Area l delta H

No. (ae.) (ft) (ft) m b
4.59 1300 19.14 -0.01375 0.08

( ....;.
:; .:

rea
(Culvert) Area L delta H i

No. (ae.) (ft) (ft) m b (inlhr)
74.38 6125 73.57 -0.01375 0.08 ttl

rea
(Culvert) Area L delta H

No. (ae.) (ft) (ft) m b
r~.7~~_.~), 56.93 4n5 55.36 -0.01375 0.08

Area
(Culvert) Area L delta H i

No. (ae.) (ft) (ft) m b (inlhr)
.~ \~~!~t~~;;..~ai'~ A • 44.99 3750 45.37 -0.01375 0.08 mf..&~~I._8&:.~ :. '. ~.~~••~~~~ :~""";~·'-N.' .-.-~,~~

Area
(Culvert) Area L delta H i

No. (ae.) (ft) (ft) m b (in/hr)
19: ·:.:i~ 124.89 7950: 86.41 -0.01375 0.08 -_.;,;"~"'(, 2·lJ2

Area i I I

(Culvert) Area L I delta H I

I
i

INo. (ae.) (ft) (ft) I m b (in/hr)
21 13.77 2550; 34.45! -0.013751 0.08

"
4.43

I
1
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I'
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I
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I
I
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I
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I Area I I

(Culvert) i Area j L delta H i
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Rational Method

Table 3.1
Equation 10r estimating I<b In the Tc Equation

I<b =m log A + b
Where A Is drainage area, In acres

Equation
Typical Parameters

Type Descl1ptlon Applications m b
A Minimal roughness: Relatively smooth and/or CommerciaJI -0.00625 0.04

well graded and uniform land surfaces. indusbial areas
Surface runoff is sheet flow. Residential area

. Parks and golf
courses

B Moderately low roughness: Land surfaces Agricultural fteId8 -0.01375 0.08
have irregular1Y spaced roughness elements Pastures
that protrude from the surface but the overall Desert rangelands
character of the surface is relatively uniform. Undeveloped
Surface runoff Is predominately sheet flow urban lands.... around the rouahness elements.

C Moderately high roughness: Land surfaces HlIIsJopes -0.025 0.15
that have significant large- to medium-sized Brushy aDuvIaJ
roughness elements and/or poorly graded fans
land surfaces that cause the flow to be HiDy rangeland
diverted around the roughness elements. Disturbed land,
Surface runoff Is sheet flow for short distances mining, etc.
draining Into meandering drainage paths. Forests with

underbrush
0 Maximum roughness: Rough land surfaces MountaJns -0.030 0.20

with torturous flow paths. Surface runoff Is Some wetlands
concentrated in numerous short flow paths
that are often oblique to the main flow

) direction.

Assumptions
AppUcation of the Rational Equation requires consideration of the following:

1. The peak discharge rate corresponding to a given intensity would occur only
if the rainfall duration is at least equal to the time ofconcentration.

2. The calculated runoff is directly proportional to the raJnIall intensity.

3. The frequency ofoccurrence for the peakdischarge is the same as the frequency
for the rainfall producing that event.

4. The runoff coefficient increases as storm frequency decreases.

June 1. 1992



I
I

Weighted I
C Factor

50 year
1.2

F 37.65 0.37 0.00 0.00 0.43
I 4.59 0.28 0.00 0.00 0.46
J 74.38 0.31 0.00 0.00 0.42
K 56.93 0.30 0.00 0.00 0.42

1 L2 44.99 0.60 0.00 0.00 0.43! 19 124.9 0.45 0.00 0.00 0.42
21 13.77 0.33 0.00 0.00 0.44
24 75.30 1.34 0.00 0.00 0.44
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Rational Method

Table 3.2
C Coefficients for Use with the Rational Method

Return Period
LandUae 2-10 Year 25 Year 50 Year 100 Year

Streets and Roads
Paved Roads 0.75 -0.85 0.83 -0.94 0.90 -0.95 0.94-0.95
Gravel Roadways & Shoulders 0.60 -0.70 0.66-0.n 0.72 -0.84 0.75 -0.88

Industrial Areas
Heaw 0.70-0.80 0.77 -0.88 0.84-0.95 0.88-0.95
Uaht 0.60-0.70 0.66-0.n 0.72-0.84 0.75-0.88

Business Areas
Downtown 0.75-0.85 0.83-0.94 0.90 -0.95 0.94-0.95
Neighborhood 0.55-0.65 0.61-0.72 0.66-0.78 0.69-0.81

Residential Areas
Lawns -Flat 0.10 - 0.25 0.11 - 0.28 0.12-0.30 0.13 - 0.~1

-Steeo 0.25-0.40 0.28-0.44 0.30-0.48 0.31-0.50
Suburban 0.30-0.40 0.33-0.44 0.36-0.48 0.38-0.50
Single Family 0.45-0.55 0.50-0.61 0.54-0.66 0.56-0.69
Multi-Unit 0.50-0.60 0.55-0.66 0.60-0.72 0.63-0.75

a ems 0.60 0.70 0.66-0.n 0.72 0.84 0.75 0.88
ParkslC8metarles 0.10-0.25 0.1"1-0.28 0.12-0.30 0.13-0.31
Playgrounds 0.40-0.50 0.44-0.55 0.48-0.60 0.50-0.63
IAarlcultural Areas 0.10-0.20 0.11 ~0.22 0.12 -0.24 0.13 - 0.25
Bare Ground 0.20-0.30 0.22-0.33 0.24-0.36 0.25-0.38
UndeveloDed Desert 0.30-0.40 0.33-0.44 0.36-0.48 0.38-0.50
Mountain Terrain ._. >10%) 0.60 -0.80 0.66-0.88 0.72-0.95 0.75 0.95

Note: Values of C for 25, 50 and 100 Vear were derived using frequency adjusbnent
factors of 1.10,1.20, and 1.25, respectively, with an upper limit of 0.95 for C for
the 2-10 V.... vaIueI.
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I

(50 year precipitation)

CUlve~
lotal IWeighted I apeak
Area C factor I i value (cfs)

6 12:f.97 0.47 1 5.13 298.66
F 37.65 0.43 4~07 65.83
I 4.59 0.46 5.46 11.47
J 74.38 0.42 3.20 100.57
K 56.93 0.42 3.44 82.89

L2 44.99 0.43 3.86 74.36
19 124.89 0.42 2.82 149.01
21 13.n 0.44 4.43 26.60
24 75.3 0.44 2.96 98.71
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--
Rational Method Summary of Pavement Drainage Areas and Roadside Ditches

esert
No. Side Kb C

1 6+775 6+848 Lt. 7,386 3;327 240 ·0.045 47.7 0.088 0.85 0.35 5.85 0.167 1.00 5.55
2 6+878 7+250 Lt. 37,639 41,035 1220 0.231 45.8 0.076 0.85 0.35 3.83 0.264 4.07 5.43
3 7+285 7+335 Lt. 5,059 1,635 164 0.031 43.4 0.091 0.85 0.35 6.16 0.167 0.69 5.29
4 7+365 7+550 Lt. 18,718 29,335 607 0.115 33.7 0.079 0.85 0.35 4.44 0.197 2.67 4.66
5 7+675 7+715 Lt. 4,047 1,085 131 0.025 57.3 0.093 0.85 0.35 6.16 0.167 0.54 6.08
6 7+740 8+000 Lt. 26,307 14,114 853 0.162 26.4 0.080 0.85 0.35 3.83 0.269 2.40 4.13
7 7+750 7+860 Rt. 11,130 17,375 361 0.068 26 0.083 0.85 0.35 4.78 0.167 1.71 4.09
8 8+095 8+230 Lt. 13,659 15,632 443 0.084 56.9 0.082 0.85 0.35 5.26 0.167 2.06 6.06
9 8+095 8+180 Rt. 8,600 3,913 279 0.053 19 0.087 0.85 0.35 4.78 0.167 0.95 3.50
10 8+250 8+425 Lt. 17,707 7,536 574 0.109 13.3 0.083 0.85 0.35 3.72 0.281 1.51 2.93
11 8+285 8+335 Rt. 5,059 2,039 164 0.031 19 0.091 0.85 0.35 5.42 0.167 0.62 3.50
12 8+480 8+725 Lt. 24,789 1,484 804 0.152 15.3 0.083 0.85 0.35 3.40 0.329 1.69 3.14
13 8+480 8+710 Rt. 23,272 7,494 755 0.143 15.8 0.082 0.85 0.35 3.61 0.306 1.86 3.19
14 8+766 8+855 Lt. 9,005 9,686 292 0.055 29.2 0.085 0.85 0.35 5.26 0.167 1.33 4.34
15 8+810 8+855 Rt. 4,553 1,669 148 0.028 26.4 0.092 0.85 0.35 5.85 0.167 0.60 4.13
16 8+893 9+005 Lt. 11,332 4,901 367 0.070 26.7 0.086 0.85 0.35 4.78 0.167 1.25 4.15
17 8+920 8+980 Rt. 6,071 1,360 197 0.037 29 0.091 0.85 0.35 5.42 0.167 0.70 4.32
18 9+095 9+185 Lt. 9,106 2,985 295 0.056 50.1 0.088 0:85 0.35 5.42 0.167 1.09 5.68
19 9+235 9+625 Rt. 39,460 18,613 1280 0.242 15.8 0.078 0.85 0.35 2.98 0.419 2.74 3.19
20 9+260 9+695 Lt. 44,014 12,169 1427 0.270 11.6 0.078 0.85 0.35 2.61 0.512 2.50 2.74
21 9+760 10+068 Lt. 31,164 14,934 1010 0.191 14.5 0.080 0.85 0.35 3.23 0.374 2.35 3.06
22 9+810 9+930 Rt. 12,142 5,041 394 0.075 15.8 0.086 0.85 0.35 4.27 0.212 1.19 3.19
23 10+075 10+310 Lt. 23,777 9,945· 771 0.146 21.3 0.082 0.85 0.35 3.72 0.278 2.02 3.71
24 10+200 10+320 Rt. 12,142 5,570 394 0.075 15.8 0.085 0.85 0.35 4.27 0.212 1.20 3.19
25 10+445 10+484 Lt. 3,946 2,915 128 0.024 22.8 0.091 0.85 0.35 5.85 0.167 0.59 3.83
26 10+504 10+620 Rt. 11,737 4,856 381 0.072 13.7 0.086 0.85 0.35 4.27 0.218 1.15 2.97
27 10+525 10+695 Lt. 17,201 10,768 558 0.106 26.4 0.083 0.85 0.35 4.27 0.212 1.80 4.13
28 10+755 10+810 Lt. 5,565 2,024 180 0.034 14.6 0.090 0.85 0.35 5.26 0.167 0.66 3.07
29 10+879 10+900 Lt. 2,125 871 69 0.013 49.4 0.096 0.85 0.35 6.16 0.167 0.30 5.64
30 10+940 11 +090 Rt. 15,177 11,578 492 0.093 33.8 0.083 0.85 0.35 4.61 0.179 1.80 4.67
31 10+995 11+115 Lt. 12,142 9,151 394 0.075 26.4 0.084 0.85 0.35 4.78 0.172 1.48 4.13
32 11+440 11 +524 Rt. 8,499 3,780 276 0.052 58.5 0.088 0.85 0.35 5.85 0.167 1.15 6.14
33 11+532 11+805 Rt. 27,622 12,323 896 0.170 58.5 0.081 0.85 0.35 4.44 0.204 2.83 6.14
34 12+000 12+315 Rt. 31,872 9,151 1033 0.196 57 0.080 0.85 0.35 4.10 0.227 2.85 6.06
35 12+134 12+395 Lt. 26,408 14,473 856 0.162 57.7 0.080 0.85 0.35 4.44 0.200 2.81 6.10
36 12+540 12+585 Lt. 4,553 1,517 148 0.028 46.7 0.092 0.85 0.35 6.16 0.167 0.62 5.49
37 12+755 12+960 Lt. 20,742 9,728 673 0.127 29.2 0.082 0.85 0.35 4.10 0.228 1.98 4.34

Dihhle & Associates . 04-AlIg-97 - pavedrai/l. wb3



Rational Method Summary of Pavement Drainage Areas and Roadside Ditches

esert
No. Side Kb C

38 12+795 13+000 At. 20,742 7,798 673 0.127 21 0.083 0.85 0.35 3.83 0.260 1.79 3.68
39 12+960 13+325 Lt. 36,931 24,044 1198 0.227 25.4 0.078 0.85 0.35 3.40 0.332 3.11 4.05
40 13+000 13+265 At. 26,813 27,625 869 0.165 28.1 0.079 0.85 0.35 3.83 0.263 2.85 4.26
41 13+380 13+415 Lt. 3,541 1,432 115 0.022 .14.2 0.093 0.85 0.35 5.42 0.167· 0.44 3.03
42 13+435 13+460 Lt. 2,530 1,054 82 0.016 17.1 0.095 0.85 0.35 6.16 0.167 0.36 3.32
43 14+000 14+116 At. 11,737 6,227 381 0.072 142.6 0.085 0.85 0.35 5.85 0.167 1.63 9.59
44 14+005 14+220 Lt. 21,754 11,160 705 0.134 94.8 0.082 0.85 0.35 4.94 0.167 2.54 7.82
45 14+125 14+540 At. 41,990 19,103 1362 0.258 84.9 0.078 0.85 0.35 4.27 0.223 4.16 7.40
46 14+385 14+625 Lt. 24,283 12,913 787 0.149 106.6 0.081 0.85 0.35 4.94 0.167 2.85 8.29
47 14+580 14+735 At. 15,683 9,935 509 0.096 76.2 0.083 0.85 0.35 5.26 0.167 2.03 7.01
48 14+870 14+985 Lt. 11,636 4,521 377 0.071 86.4 0.086 0.85 0.35 5.42 0.167 1.43 7.46
49 15+245 15+320 At. 7,589 5,580 246 0.047 55 0.087 0.85 0.35 5.85 0.167 1.13 5.96
50 15+275 15+322 Lt. 4,755 1,644 154 0.029 53.9 0.091 0.85 0.35 6.16 0.167 0.65 5.90
51 15+343 15+465 Lt. 12,344 4,901 400 0.076 104.8 0.086 0.85 0.35 5.85 0.167 1.64 8.22
52 15+348 15+465 At. 11,838 4,769 384 0.073 106.8 0.086 0.85 0.35 5.85 0.167 1.57 8.30
53 15+605 15+643 Lt. 3,845 931 125 0.024 103.5 0.093 0.85 0.35 5.10 0.167 0.42 8.17
54 15+820 15+940 Lt. 12,142 3,329 394 0.075 95.4 0.086 0.85 0.35 5.42 0.167 1.43 7.84
55 15+972 16+025 At. 5,363 2,363 174 0.033 93.9 0.090 0.85 0.35 6.16 0.167 0.76 7.78
56 16+045 16+105 Lt. 6,071 2,323 197 0.037 39.9 0.090 0.85 0.35 5.85 0.167 0.80 5.07
57 16+070 16+128 At. 5,868 2,140 190 0.036 56 0.090 0.85 0.35 6.16 0.167 0.81 6.01
58 16+147 16+295 At. 14,975 6,132 486 0.092 186.7 0.084 0.85 0.35 5.85 0.167 2.00 10.97
59 16+154 16+347 Lt. 19,528 4,077 633 0.120 135.8 0.084 0.85 0.35 5.42 0.167 2.24 9.36
60 16+480 16+600 At. 12,142 5,907 394 0.075 105.6 0.085 0.85 0.35 5.85 0.167 1.66 8.25
61 16+495 16+543 Lt. 4,857 1,388 157 0.030 107.5 0.092 0.85 0.35 6.16 0.167 0.65 8.33
62 16+550 16+600 Lt. 5059 1488 164 0.031 87.2 0.091 0.85 0.35 6.16 0.167 0.68 7.50
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IIB'l'BODOLOQY VALIDITY COUIlUIATIOII.

(TBST RUN FOR DBSERT BILLS ~B, 100 YR RAINFALL)

Discharge Summary of data in DESHILLS.QUT

KK RainFall Losses Excess Peak Flow Time to Volume Area
ID inches inches inches cfs Peak(hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
E I 3.19 1.34 1.85 '117* 4.42 348 3.54

* CClDPared to .1.3 cf. 100 year peak flow calculated by I'BIIA
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DRAINAGE AREA: DSBERT- BJ:LLB- (IIBTBODOLOGY CBBCK)
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KYDIlOGIlAPK TDm DATA
IlMIH

IDAft
ITIIG

NO
NllOAn
ND'TIIC&
ICIJIT

IT

IIlOLISH UNITS
DllAlNAOI AIlIA
'Il8CI'ITATION DIPTH
l.DIG1'M. ILIVATION
,l.OW
STOIlAGI VOLUKa
SU"~I AIlIA

souu. MILlS
INCH..,..,.
CUIIIC 'UT 'D S8CONIl
ACIlI-PlaT
AClIlS



DECREES rAKRENHEIT

...••............................................................•....•......................

1

51CK

11 III

10 IIA

Z

SIlII-IIASIJf Z
5-1IOUR IlAIJf1'ALL. PATTDI/ NO. 2.20 WAS USED TO 'IJII) TC (, Il. POll. 'nIII IlASDf
'nIIS IlASDf USED ItAIJfPALL UDUCTICIl ,ACTOIt 0' .,,,

L. 4.2' Kb •. 034 Adj. Slope. 183.0
ItAIJfPALL llU"l1I 0' 3. 30 WAS SPACIALLY IUlDUCIlD AS SHOlIN aT ~ P8 JWCOIU)
~ PDU.OlfINO PC JWCOIU) USED A 5-1IOUR S'TOItII NITII A PATTDI/ 110. 0' 2.20

TID MTA POll IJfIIIrr TID saID
JllIIDI 15 TID Dft'I:IlVlIL III JIDIl7l'a

JXDlI.ft 1 0 STAJt'2'DIQ Mft
JltTID 0 STAIl'1'DIlJ TID

SUllllASIJf IttlIlOPF MTA

SUllllASIJf c:RAIIACTZIUSTICS
TlUUlA 3.54 SUllllASIJf_

PIUlCIPITATICIl MTA

IRCRBIIIlIIT10L PIUlCIPITATIOR PATTIlIlII
.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 .01 .01 .01 .01 .01 .01 .03
.03 .03 .05 .05 .06 .0' .0' .08 .05 .05
.05 .02 .02 .02 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GItBIlN AND AIIP'1' LOSS RAft
S'l'RTL .35 STAJl'1'DlG LOSS

ll'11J .29 IIOI~ DllPZCIT
'SIP '.40 lIllTTDlO PItORT StlCTIOR

XJt.SAT .07 HTDIIAULIC CCIIIlllCTIVITl
KTDIP 3.00 PBItCJ2I'I' lJIPDVIOOS AItEA

CLAJUt tlNITGItAPH
TC .60 TID 0' CORCDl'l'IlATI.OR
It .33 S'1'OIUIOB CO....ICIDft'

ACCUIalLATIID-_ VS. TID. 11 OaIl:DIATIlS
.0 3.0 5.0 '.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

lIfIT IITIIlIOQItAPB PAIWIIlftU
CLMJt Te. .60 D, a- .33 D

SIlYllD n- •50 D. CP- ...
llIfIT RT1lIlOCDAPB

26 IND-O'-'II:IUOD OIlD:DIATU
116. 314. 532. 1173. 2718. 3"0. 3891. 3274. 25.0. 2000.

1550. 1202. 932. 722. 560. 434. 331. 251. 202. 157.
121. 94. 73. 57. U. 34.

UPS

14 PI

18 tD

U tIC

20 W.

STORK 3 . U IlASDf '1'O'1'AL PIUlCIPITATIOIf

HYDItOGItAPIl AT STATION Z

'1'O'1'AL IlAIJf1'ALL • 3.19. '1'O'1'AL LOSS • 1.34. '1'O'1'AL EXCESS. 1.'5

PUll: PLOW TIIm IlAXDlUII AV1lItAllZ PLOW
5-HIt 24-HIt 72-HIt H.92-HIt

IC'S' (HIt)
ICPSl

4117. 4.&2 701. 175. lU. lU.
IDlCHU) 1.138 1.839 1.139 1.139

IAC-PTl H7. H8 . H'. H'.

CIlMULATIW AIlEA • . '4 SO III

RIJNOPP SUIIKAIlY
PLOW IN cuaIC J'E&'\' 'D SIICOND

TIIIIl til HOUItS. AIlfA til SQUAll. MILaS

AVDAaZ PLOW POll. IlAXDlUII ,aIOD
OPIIlATICIl STATION

,ZAlt 'I'IIIIl OJ'
rLOW ,ZAlt

H-IIOUR 72-1IOUR

TID 0'
IIAX STAG.

HYDIlOOItAPII AT

• '117. 4.&2 701. 1" . let. 1. '4

••• NOItMA&. DID 0' Hie .. ! •••
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DRAINAGE AREA NO. 1



1
]

1
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I
j

(50 YEAR RAINFALL)

Discharge Summary of data in CFl-50.0UT

KK RainFall Losses Excess Peak Wlow Time to Volume Area
ID inches inches inches cfs Peak (hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
1 I 2.95 1.21 1.74 589 4.25 29 0.32



1
DRAINAGE AREA: 1

(SO Year ~infa111

1·········································•.........•......•.......•.••••.....•.•

PLOOO KYOROGRAPlI PACKAGE IKIIC-ll

SEPTDIBBR 1990

VERSION 4.0

RUN DATa 05/0~/1996 TrKI 14:39:4~·

...••••••...•.....•••..•.••....•...••...•....•••.••••.......•..•....•....•.•....

U.S. ARMY CORPS OP ENGINEERS

HYDROLOGIC ENGDIEDING CD/TER

609 SECOND STREET

DAVIS. CALIFORNIA 95616

(916) 756-1104

t

(
I

(

x X lCClXXXX XXXXX X
X X X X X XX
X X X X X
lCOCCCCt %XXX X XXXXX X
X X X X X
X X X X X X
X X lCOCCCCt XXXXX lCCIt

"nIiS PllOGRAX RULACES ALL PUVIOOS VIlRSICIfS OF IIBC-l~ AS 1IBC1 (JAN 73). 1IIIC1GS. IIIICIDB. AND 1IIIC11Of.

'1'RB DEFINITIC»lS OF VAIlIAIILBS -RTIXP- AND -RTIOR- RAVB CD!lGBD P'ROIC TBOSB USBD WI'l'H 'l'HIl 1973-STYLB INPOT S'I'RUC'l'IlRB.
TIlE DIIFINITl:C»l OF -AllSJat- C»l RX-cAIID lfAS CHNlGBD wrnI RBVISICIfS DATBD ~a SSP 81. "nIIS IS 'l'HIl FORTIIAN77 VERSIC»l
IIDf OPTIC»lS: DllMIIRBAIt~ StJIIIIIIRG1INC. • SINGLIl IlIIIIN'1' 1lAJIllG. CALCtlLATIC»l. OSS : llIUTB STAG. FRlIIQl1ZNCY.
DSS:1lBAD Tnm SBRIBS AT DBSIRJID CALCtlLATION nrrJlRIIlU, LOSS RATa:GRBIlIl AND AHPT IMFILTRATIC»l
ItIllDlATIC ICAVB: NDf FINITB DIFFBIUINCB ALGORrnIIC

300

l
1

LDl!:

1
~

3
C

5
6
7
a
9

10
11
1%
13
14
15
16
17
18
19
~o

~1

~~

IIIIC-l INPOT

10.•...•• 1 •...... ~ •..•.•. 3 •.•••.. C••••••• 5 6 .•••.•• 7 .•••••• a 9 .••.• . 10

m oar II:tlHPl CPI-50
m
IT 5
10 3
• oar tnaertlld

ItJt 1
ItX SUB-BASIR 1
ItX 6-1IOUII. RADfFALL. PATTBIUf 110. 1.00 !CAS USBD TO FDlD TC • R FOIl. TIlIS BASIN
ItX "nIIS BASDf USBD RADfFALL RBIXlCTICIf FJICTOR or 1.000
ItX L. 1.14 a:b • •048 Adj. Sl_. 94.0
8A .319
IN 15
ItX RAINFALL DBPTH OF 2." lfAS SPN::IALLT IlI:DllCm AS SIIOlM lIT '1'RB n UCOIlIl
PB ~ .950
ItX '1'RB FOLLOWING PC JUICORD USBD A 6-BOOR STOItII WI'l'H A PATTD/f Mo. OF 1.00
PC .000 .ooa .016 .0~5 .033 .OCI .050 .05a .066 .07C
PC .087 .099 .11a .138 .~16 .377 .a3C .911 .931 .950
PC .962 .972 .9a3 .991 1.000
La .350 .300 a.ooo .oao c.ooo
UC • 367 .~59

UA 0 3 5 a 1~ ~o C3 75 90 96
UA 100
ZZ

PAG. 1

1·········································......•.•...............••.•..•........

PLOOO KYDROORAPll PACKAGE (11":-11

SBPTIlMIIIlR 1990

IIDSION 4.0

RUN DATE 0"011 1996 TIME 14: 39: 42

................................................................................

DOM MCUMPL CF1-~0

u. S • ARKY CORPS OF ENG INIlI!ItS

HYDROLOGIC ENGnquING CDITEIt

609 SICOND STRUT

DAVIS. CALIFORNIA 95616

19161 7'6-110C



4 10 0IlTP\1'I' CONTROL VARIABLES
IP'N\' 3
I PLOT a
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALI!

IT IlYDROGRAPH TIKI!
NHIH

lDA1'1I
ITIKI!

NQ
NDDA1'1I
NDTIHI:
ICENT

DATA
5
a

0000
300

2 a
0055

19

HINtITBS IN COMPtrI'ATIOH INTERVAL
STAATmG DATI!i
STARTmG TIME
NUHBER 0' IlYtlROGRAPH ORDINATES
ENDmG DATI!i
ENDING TIKI!
CENTURY HAJUI(

COIIPI1TATIOH INTERVAL . 08 HOURS
TOTAL TDIIl BASil 24.92 HOURS

DlaLISR UNITS
DIIADl1lGIl lUlu.
PRIlCIPlTATIOH DIlPTH
LDlG'l'II. ZL&VATIOH
PLOW
S'TOIlNlB YOLUIIIl
SURPACJl AJUlA
TIlXPIlRATURIl

SQUAIUl KILIlS
INCHBS
'UT
CUBIC PBft PD SBCOtID
ACllZ-PBft
AC1lZS
DIIGIlDS 'AHRBNIIIlIT

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

1

11 IN

10 BA

SUB-BASIN 1
6-HOUR RAIHl'ALL. PATTEIUl NO. 1.00 WAS OSBD TO 'IHD '1'C fo R POR THIS BASIN
THIS BASIN USIlD RAIHl'ALL RBIlUCTIOIf 'ACTOR 0' 1. 000

L - 1.14 Ilb - .048 Adj. Slope - 94.0
RAIHl'ALL DBPTH 0' 2.95 WAS SPACIALLY RIlllUCIlD lIS SHlMII BY 'I'HIl PB IUIC:ORD
'I'HIl POLLOIfIHG PC IUIC:ORD USIlD A 6-HOUR· STORII WI'nI A PATTBRII No. 0' 1.00

TDIIl DATA POll DlPI11' TDIIl SERIES
JXXIlf 15 TDIIl INTERVAL IN IIIIlt11'I!S

JXDATE 1 a STARTING DATIl
JXTDIIl a STARTING TDIIl

SUBBASIN RUNOFP DATA

SUBBASIN CBAIlACTERISTICS
TAIUlA .32 SUBBASIN AREA

PRIlCIPITATIOH DATA

14 PB STORK 2 .95 BASIN TOTAL PIUlCIPITATIOIf

1

14 PI

18 La

19 UC

20 UA

INCRI!IIDlTAL PIUlCIPITATION PATTZIlIf
.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 .01 .01 .01 .01 .01 .01 .03
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GJtaIlN AND lUIPT LOSS ItATE
STRTL .35 STARTmG LOSS

D'nI .30 IIOISTURIl OUICIT
PSI' 8.00 WZTTING PItON'!' SUCTION

XJCSAT .08 HYDRAULIC COIfDUCTIVXTY
RTDIP 4.00 PERCENT D1PERVXOUS AREA

CLAJUt UNITGRAPH
'1'C .37 TIKI! 0' COllCENTRATIOR
It .26 STORAGII COllPrrCIENT

ACCUtIULATIlD-AREA VS. TIMIl. 11 ORDINATES
.0 3.0 5.0 8.0 141.0 20.0 43.0 75.0 90.0 96.0

100.0

UNIT IfYCROG1lAPH PAIWCIlTDS
CLAAlt TC- .37 1lJt. It- .26 IlJt

SNYDEIl TP. .32 1lJt. CP- .75

UNIT HYDIIOClItAPH
20 END-O'-PIltIOC ORDINATES

20. 70. 267. 467. 4U. 33J. 24l. 174. 1416. 91.
U. U. H. 25. 18. 13. 9. 7. 5. 4.

HYDIIOClItAPH AT STATION

'rO'l'AL ItAINPALL • 2 . ". TOTAL LOSS • 1.21. TOTAL axC.,s _ 1.76

'lAIC 'LOW TINI!
6·1lJt

KAXIMUIl AVIItAOIl 'LOW
24·HII 72-HIt 24.n-1lJt



PBAIt
STATION FLOW

1\llIIOrr StlIIIIAIlY
FLOW IH cuaIC raft PIIR ncOND

TId IH HOOItS. AIlKA IH SQUAIUI MILBS

TDlII or
MAX STAGII

MAXIMUII
STAGII

.32

IlASIH
AIlIIA

14.

14.
1.729

29.

15.u.

U.
1.72'

29.

6-1tOUR

AVlDtNJII FLOW roll ~DIUII palOO

15.
1. 72'

29 .

. 32 SO IU

TId or
.BAIt

589.

5'.
1.728

2'.

1

leFS)

I I.IlCIZS)
IAC-FT)

OPERATION

RYDIlOCJUPII AT

Icr,) lIlIl)

589. 4.25

+

I j

J

••• NOIItIO.L DID OF '-:-1 •••
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DRAINAGE AREA NO. G



,

J

(50 YEAR RAINFALL)

Discharge Summary of data in CFG-50.QUT

KK RainFall Losses Excess Peak Flow Time to Volume Area
1D inches inches inches cfs Peak (hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
G I 2.95 1.14 1.81 587 4.42 46 0.48



DRAINAGE AREA: G

"0 YL\I\ JUlINPALL)

1·········································...•..•••••.••.••.•..•...•.....••...•..

1
rLOOD 1lYDlt0GllAPH PACMGI: (1lEC-11

VERSION C. 0

RUN DATa 05/03/1996 TIKB 07:11:01·

U.S. AIUlY CORPS OP D1aINEERS

HYDROLOGIC D1aINEI!RINa CBNTBR

609 SIlCOND STU:1lT

DAVIS. CALIFORNIA 95616

(916) 756-110C

....•••.•...•..•••.••...••.....••••••••.........................................

x X lCCCCCCI: lCCCCX X
X X X X X let
X X X X X
lCCCCCCt xxxx X lCClXX X
X X X X X
X X X X X X
X X lCCCCCCt lCCCCX XXX

TlUS _ UPLACBS ALL PltJlVIOUS VBRSIONS or IIBC-l~ AS 1IBC1 (JAM 731. 1IBC1GS. IIBClDB. »II) IIBClJaf.

'l'RB DBPDlITl:ONS or VAIUAIlLBS -R'l'DIP- »II) -R'1'IOR- RAW 0I1lH01lD PROII TIIDSIl USIlD wrTII 'l'RB 1973-STYt.Il DIl'Vl' STIltlC'roIUl.
'l'RB DBPDlITl:ON or -AKSJaI:- ON RIC-CAIlD IQS 0I1lH01lD wrTII JtBVISIONS DATIlD 28 SlIP 81. THIS IS 'l'RB FOR'1'RAH77 VBRSION
NBlf OPTIONS: DAIIIIJlEAJt <Xl'1'PLOIf SUIIIIBItOI!NCIl • SDlGL8 IlVIINT DAIIAGJl <:ALC1lLATION. !ISS: lIRIft STJIGB PREQOIlNCY.
DSS: ItBAD TIKB SBRXES AT DlISDtIlD CALCULATION III'l'BRVAL LOSS RATB: aRZJ!R AIlD l\XPT DIFl:LTIlATION
ItDlIlIIATIC MAW: IIElf r:Dll:Tll DIFFIlIUlNCII ALGOIU'nDI

IIBC-1 DIl'Vl'

ID •••.••• 1 ••••••• 2 ••••••• 3 ..•.•.. C 5 .. , 6 •••.••• 7 8 9 •••••• 10

JOt 0
JX SUIl-BASIH 0
II:X 6-1IOUIt JtAIHPALL. rA'l"l'IlRJf 1lO. 1,00 IQS USIlD TO rDlD TC , It POIt THIS BASIJI
JX TlUS BASIJI USIlD JtAIHPALL IlBDOCTION PACTOIl OP 1. 000
JX L. 1.93 1Ql ••OU Adj, Slope. 59,0
SA .U1
IN 15
JX JtAIHPALL DIlPTII or 2. 95 IQS SPACIALLY ItBDllC2D AS SIDeI IT TIUl n ItIlCOItD
PB 2.950
JX 'nlII FOLLOWDIlJ PC IlEOllD USIlD A 6-1IOUIl STOIUI Wl:TR A PA'l"l'IlRJf No. or 1.00
PC .000 .008 .016 .025 .033 .OC1 .050 .058 .066 .07C
PC .087 .0" .118 .138 .216 .377 .83C .911 .931 .950
PC .962 .972 .983 .991 1.000
La .350 .250 9.700 .050 .000
uc: .613 .551
UA 0 3 5 12 20 C3 75 90 "
UA 100
ZZ

PAGB 1

300
Dt'If 1lCUllP1 CP'G- 50

5
3

••••• Updated

ID
10
IT
10
• DOl

1

LINB

1
2
3
C

5

1
6
7
8
9

10
11
12

J
13
1C
15
16
17
18
19
20
21
22

1·········································......................................•

FLOOD HYDROGJt.UII PACltAGB 11lZC-1I U.S. AIUlY CORPS or D1aIHBERS

S&PTDmIll 1990

VIIlSIOH C. 0

RUN DATI 05/0J/1996 TUG 07:11:01

HYDROLOGIC DlODlBIIlIllO CDn'BJI

609 SICONIl STIlDT

DAVIS. CALIPORNIA 95616

(9161 756-110C

.........................................•.•••.••••••....•....•........•...•....

DDIl IlCUHPl CPO·,O



4 10 OU'I'P\FI' CONTR.OL VMIABLES
IPRHT 3
I PLOT 0
QSCAL O.

PRltn' CONTROL
PLOT COtn'IlOL
HYDROORAPH PLOT Sc:ALZ

IT HYDIlOGRAPIl TIME
NKIN

I DATIl
ITIHI:

NQ
NDDATIl
NDTDlIl
IC!HT

DATA
5
o

0000
300

~ 0
0055

19

MINUTIlS IN COMPl11'ATION IIn'IlJtVAL
STMTINO DATE
STMTING TIHIl
NUMIlEl\ OP HYDROGRAPH ORDINATES
ENDING DATE
ENDINO TDlIl
CDrroRY MARIt

COKPU'I'ATION Im'ZRVAL .08 HOURS
TOTAL TDlIl aASB ~4. 9~ HOURS

BNOLISR tlJ/ITS
IlR.UJQQI! AREA
PIUlCIPITATION DBPTII
LD«ll'II. IlLBVATION
PLOW
S'1"ORAoClB VOLOMB
SllllI'lICB MBA
TBIIPBRA'roRB

SQUARB MILES
DlCHBS
PBIlT
CUBIC PBET PSR SIICOIlD
ACI!B-PBBT
ACRIIS
DIlGREI!S PAHUNIIIlIT

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

5D:

11 IH

10 IIA

G

SUB-aASIH G
6-HOUR RAIHPALL. PATTERN NO. 1. 00 IQS USBIl TO FIHD '1'C " R POR 'nI.IS BASIH
TIllS BASIN USED RAINFALL REIlt1CTION FACTOR OF 1. 000

L _ 1.93 ICb - .046 Mj. Slopt1 - 5' .0
RAIHPALL DEP'l1I OF 2.'5 IQS SPACIALLY RIlDt1CBIl AS~ BY '11Dl PB RBCOIIIl
THB POLLOlfDlG PC RECORD USBIl A 6-HOUR STORK lfITli A PATTBRIf 110. OF 1.00

TDIB DATA POR IHPl11' TDIB SBIUBS
JlQfIH 15 TDIB IIITBIlVAL IH IIDlUTIlS

JXDATI! 1 0 STMTINO DATS
JXTDlIl 0 STARTINO TDIB

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTBlUSTICS
TARIIA .48 SUBBASIN AREA

PIUlCIPITATION DATA

INCRDII!In'AL PRECIPITATION PATTERN
.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 .01 .01 .01 .01 .01 .01 .OJ
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GIUlBN AND AMPT LOSS RATS
STRTL .J5 STMTINO LOSS

DTII .25 MOIS'roRB DEFICIT
PSIP 9.70 WETTINO PROIn' SUCTION

XltSAT .05 HYDRAULIC CONDUCTIVITY
RTIHP .00 PERC!HT IXPERVIOUS AREA

CLAIUI: tlJ/ITGRAPH
'1'C .61 TIME OF CONC!HTRATION

R .55 STORAGB COEFPICIDlT

ACCtlIIULATBIl-AREA VS. TIME. 11 ORDINATU
.0 J.O 5.0 8.0 12.0 20.0 4J .0 75.0 90.0 96.0

100.0

tlJ/IT HYDROGRAPH PARAIII!TERS
CLAJUC TC- .61 HIl. R- .55 HIl

SN'iDER TP- .54 HIl. CP- .67

UNIT HYDROGRAPH
40 END-OF-PIIlI0D ORDIMATU

10. 27. 47. 100. 232 . 359 . J'6. 355. 311. 267.
22'. 197. 169. 146. 125. 10•. n. n. 61. 59.

50. 43. 37. 32. 27. ~4. 20. 17. 15. 13.
U. 10. 8. 7. 6. 5. 4. 4. J. J.

U PB

U PI

18 La

U tIC

~o UA

STORK 2.'5 BASIN TOTAL PIUlCIPITATION

HYDROGRAPH AT STATION a

TOTAL RAINFALL - 2 . 95. TOTAL LOSS - 1 . 14. TOTAL DCUS - 1.n



PRAX PLOW TDm
&-11II

ICPS) 111II)
ICPS)

587. • .•:i 9J.
(IJlOIZS) 1.80&

IAC-PTI U.

CUIllJLATIV1l AIl&A •

:il.
1.80&

u .

.n SO KI

:il.
1.80&

U.

H.9:i-1III

:il .
1.80&

U.

1
RUNOPP StltIKAftT

PLOW IN CUBIC PDT pa SIlCOND
TIICIl IN HOURS. AIl&A Df SQUAIlB MILa

AVIlItAGB PLOW PO. 1lAX~ PalOD

+

+

OPIlIlATION

IIYDROOItAPII AT

STATION

o

PBAIt TIICIl OP
PLOW PRAX

517.

&-IICUR

u. 23.

72-11CUR

23.

IlASDf
AIl&A

...

IlAXDIIJK
STllGB

TIHE OP
IlAX STllGB

••• NOIQIAL DID or HI'.C-l •••
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DRAINAGE AREA NO. H



1

I

(50 YEAR RAINFALL)

Discharge Summary of data in CFH-50.0UT

KK RainFall Losses Excess Peak Plow Time to Volume Area
ID inches inches inches cfs Peak(hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
H I 2.95 0.87 2.08 717 4.25 45 0.41



DRAINAGE AREA: B

(50 YIlAR RAINFALL)

1·········································............•..•..•.••.••.•..•.••..•••.

rLOOD HYDROGlIAPII PACKAGE 11ll:C-1)

SEPTZMBD 1990

VERSION •. 0

U.S. ARMY CORPS or ENGINEERS

1IYtlft0LOGIC ENGINEZIUNO CENTER

60' SBCONC STRllET

RUN Dr<T11 05/02/U" TIXIl 15:00:55·

Dr<vrS. CALIPORHZA '5616

(U6l 756-1104

I

r
•.......•....•..............................••••••..............••......•••.•.••

x X lCCCCCCI: XXXD X
X X X X X xx
x x x x X
lCCCCCa XXXX X lCCCa X
X X X X X
X X X X X X
X X lCCCCCC[ UXXX xxx

nus _ RBPLACES ALL PRBVIClUS VERSIONS or 1lI:C-1 KROIIIf AS ar:cl (JAN 731. ar:clGS. ar:clDB. lIND IlI:Cltaf.

'I'D DU'DnTIafS or VAIUlUlLIlS ~RTIJIP- AND -RTIOR- !lAVE CIIAHlJa)~ TIIOSB USBC IfITB 'I'D U73 -STrt.Il DIPU'l' S'nIUC'roRB.
'I'D DU'IHrnON or -l\IlSIOt- ON 1lJI-cAJtI) lIAS CllAllGIlC IfITB RBVISIafS Dr<TIlC 28 SEP 81. 'I'BZS IS 'I'D POR'l'Il1lH77 VERSION
NEW OPTIafS: DA!IIlREAlt 0I1l'P'L0W SUIlIIBRGJ!IICB • SINGLIl IWIlIn' Dl\IIIlQIl CALCllLATION. OSS:llRITIl STN:lB l'ItJ!IQOI2iCY.
OSS : RJlAI) TDIB SllIUIlS AT IlIISIRIlC CALCULATION IIlTIlItVlU. LOSS RATII: GRmlH lIND AIIPT IRPZLTRATION
ItINEKATIC leAVE: NBW rINITII DIP'1'BIU!IICB ALOOIU'nlI(

PAGB 1

300

HIlC-l DIPU'l'

10 1 2 3 .•••••. 4 ••••••. 5 6 ••••••• 7 ••••••• 8 , .••••• 10

ID DaI 1l:UllP1 CPR-50
10
IT 5
10 3
• tal rna.rted

u: H
taf SUIl-aASDl H
IQI 6-aooa ItADlPALL. 'ATTaII 110. 1.00 tIM USID '1'0 PDlD 'rC , R FOR 'I'BZS aASDI
taf TBl:S aASDI USID IlADIPALL 1lIDOCTI0li rACTOa or 1.000
IQI L • 1.33 Kb •.047 Adj. Slope. 62.0
IIA .405
DI 15
taf RADlPALL CU'TII or :2.95 lIAS SPACIALLY IUIIlOCID AS SHOIlIf IIY TIIB PII JUlC()RC
PII 2.'50
JQI 'I'D POLLOlfIJIO PC JUlC()RC USED A 6-1IOUIl STOIlII WITH A PATTZItII No. or 1.00
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .07.
PC .087 .099 .118 .138 .216 .377 .834 .'11 .931 .'50
PC .'62 .972 .98] ."1 1.000
La .]50 .1'0 11.200 .020 .000
ue .458 .327
UA 0 3 5 12 20 U 75 '0 "
UA 100
zz

1·········································........•..........•.•.......•.....•...

1

LINE

1
2
3
4

5
6
7

l
8,

10
11
12
13

I U

f

15
16
17
18
U
20
21
22

FLOOD IIYIlROGRAPII PACXAGB 1I1Zl:-11

SEPTIIlIID 1990

VERSION 4.0

RUN DATIl 05/02/1"6 TIMB 15: 00: 55 •

u. S. ARMY CORPS or ENGINEDS

HYDROLOGIC DlGDlZERINO CDn'ER

60' S8CONIl STltZET

Dr<VIS. CALIFORNIA '5616

19161 756-110.

.................•..............................................................

Oote HCUHPl cnt-50



• 10 cxrrPl.1T CONTROL VAlUABLES
IPPNr l PRltn' CONTROL
I PLOT a PLOT CONTROL
OSCAL O. HYDIIOGRAPJI PLOT SCALII

IT KYDROGRAPJI TIME DATA
NIIIN 5 HINtn'ZS IN COHPVTATION IItI'ZJlVAL

IDATIl a STARTING DATIl
!TIME 0000 STARTING TIME

NQ lOa NUKB!Jl OP KYDROGRAPH ORDIHATIlS
NDDATIl a ENDING DATE
NDTIHIl 0055 IlNDING TIHE
ICENT 19 C!N'roRY HARK

~

COIlPlrrATION INTERVAL .08 HOURS
TOTAL TIKJI BASil 2•. 92 HOURS

1,
DlaLISR UNITS

DIlADQGZ AREA
PlU!lCIPITATXON DIlP'nI
LDlQ'I'Il. a..EIIATXOR
PLOW
STORHlB IIOLtllIJl
SURPACIl AREA
'1'DIPIlRATURB

SOUARB InLES
DIClIIlS
I'Zft
CUBXC PDT PBR SBCOND
ACRB-PDT
ACIlIlS
DEGRDS ,l\IlRBNIlIIiXT

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

R

SUB-BASIN R
6-1IOUR RADlPALL, PATTERN NO.1. 00 IlAS USED '1'0 PDID TC ... R FOR TRXS BASDI
TRXS BASIN USIlD RAnrPALL REDUCTXaf 'ACTOR 0' 1.000

L • 1.33 1Cb •• 0., Adj. Slope. 62.0
RAnrPALL DIlP'nI 0' 2.95 WAS SPACXALLY RBCllCIlD AS SIIOtIN BY 'nIIl PB RZCORD
'nIIl POLLOIIDlG PC RZCORD USED A 6-JIOUR STORII lfr1'R A PA'1"I'IlRR No. 0' 1.00

11D1

10 SA

TIHB DATA POR IHPVT TIKJI S2RXES
JXKDf 15 TDIB DlTERVAL IN HINI1I'IlS

JXllATIl 1 0 STARTING DATIl
JXTIKJI 0 STARTDIG TDIB

SUBBASIN ROIlOPP DATA

SUBBASDf CIIARACTJlRl:STXCS
TAREA . U SUBBASIN AREA

PlU!lCXPXTATXOR DATA

~ PRIlCXPXTATXON PATTERJI
.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 .01 .01 .01 .01 .01 .01 ,03
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GIUQ!N AND AIIPT LOSS RATS
STIlTL .35 STARTDIG LOSS

C'I'II .19 HOXSTURB DE'XCXT
PU, 11.20 WETTING PRONT SUCTXON

XlCSAT .02 KYDRAULXC CONDUCTXVXTY
RTDIP .00 P!JlCENT DIP!JlVXOOS AREA

CLAJUt IJNXTGRAPH
'!'C .U TXHE 0' CONCEllTRATXON

R .33 STORAGE COEP'ICXENT

ACCUllULATIlD-AREA VS. TXHIl. 11 ORDlHATIlS
.0 3.0 5.0 8.0 12 .0 20.0 .3.0 75.0 90.0 96.0

100.0

,
I

14 PB

14 PX

18 W

19 UC

20 UA

STORM 2.95 BASIN TOTAL PRZCIPXTATXaf

UNXT HYDROORAPH PARAHIlTIlItS
CLARJ( '!'C. .U HIt, R. .33 HR

SNYDD. T'· .•0 HR, CP. .71

UNIT HYDROGRAPIl
25 DID-OP- PUIOD ORDIHATIlS

16. 50. II l. lU. 500. Ul. In. 216. 22l. 17l.
133. 10l. 79. U. ta. 37. 21. 22. 17. 13.

10. 8. 6. 5. ..
HYDROGIlAPH AT STATION H

TOTAL IlAINPALL • 2 . 95. TOTAl. LOSS • .87, TOTAL IXCIISS • 2.08

PIlAJC 'LOW TIMI HAXIMlIM AVD.AOI 'LOW



S-D ~4-D 7~-D ~4.92-D

(CPS) (DI
(CPS)

717. 4.~5 '0. ~3 . ~~. ~~.

IINCHKS) ~.070 ~.070 ~.070 ~.070

(AC-PTI U. 45. 45. 45.

CUIIllLATlft AREA • .41 SO KI

1
RUNOFF ~y

PLOIf DI CUBIC naT PIlIt SICCllD
TDIB DI 1ICOIlS. AlUlA III~ KILU

•
OI'1llU\TIc. STATICII

PKAlt TDIB OP
PLOIf PBAIt

BASIN
AlUlA

TDIB OP
IIU: STAGI

•
IlYtJItOlDlAPII AT

B 717. ..25 23. 22. .41

• •• IIJItIAL DID ott JIBC-l •••



DRAINAGE AREA NO. L
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DRAI:NAGB AREA s L .

(50 YEAR RAINFALL)

Discharge Summary of data in CFL-50.0UT

KK RainFall Losses Excess Peak rlow Time to Volume Area
ID inches inches inches cfs Peak(hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
L I 2.91 0.88 2.03 634 4.50 60 0.56



DRAINAGE AREA: L

1·········································..•.•.............•..........•...•.•.•.

1
n.ooD HYDROOIIAPH PACIUIOI! 11lZC-1I

SKP'1'DlIlER 1"0

VERSION 4.0

RUN ~TI 05/0~/1"6 ~ 15:10:~4 0

.....•.............•..•.............•...•.•••...............•...............•.•.

x X lCCCaXX XlIXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XlIXXX XXX

u. S. AAHY CORPS OF rN:;INBaRS

HYDROLOGIC rN:;INEEIUNG CEN'I'ZR

60' SECOND S'1'REET

~VIS, CALIPORHU '5616

19161 756-1104

'nUS PROGRAH RZPLACBS ALL PRBVZOUS VERSIONS OF 1IZC-1 JQlOIlIf AS 1IZC1 IJJlH 731. 1IBC1GS. IIBClDB, JlHD IIZClDI.

nm DJ:lI'DlrrIONS OP VlUUAIILES -RTDIP- JlHD -ItTIOR- HAVE <::HAIlGED PRaI '11IOSIl USIlD WI'1'B TIIII U73-STYLB INPtrl' S'TRtll::l'UIUl.
nm DlU'nrrrION OP -AKSD:- ON RII-<:AAD QS CBlINQIlD wrrH IUlVISIONS ~TIlIl n SIU' 81. 'nUS IS 'nIIl PORTRAIl'77 VERSl:ON
Nl!II OPTIONS: DAMIIR&AJt 0l1'1'I'L0lf SUBIIIlIlGIINCB , SDlQLII I!Y!2ft' 1lAJIl\GB c:ALC:ULATl:ON, IlSS:lIJUTZ~ PRBQUBNCY.
DSS:RJ!Al)~ SZlUIlS AT DIlS:IRED c:ALC:ULATl:ON Dl'l'I!RVAL LOSS RATI:llIlD2f JlHD AIIP1' IlfPn.TRATl:ON
IUIlEIIATl:C NAVE: Nl!II PIJn:TI Dl:P'I'EIUlNCl ALGORrnIIl

IIBC-l INPtrl'

l:D •••••.. 1 2 ••••••• 3 •••••.• 4 •.•••.• 5 ••••••• 6 •••.••. 7 .•••••• 8 ••••••. , •.•••. 10

ItJt L
JaI SOB-IlASDI L
JaI 6-1ICUIl RADlPALL. PATTIlRJI NO.1. 40 .. OSIlD TO 'DID TC " R rca 'l'IUS IlASDI
JaI 'nIXS IlASDI USIlD RADlPALL IUlDUC'nON PACTOR 0' •"7
JaI L. 2.08 IQ) •• 045 Adj. Slope. 5'.0
SA .560
DI 15
JaI RADlPALL D&P'nI 0' 2.95 QS SPACl:ALLY JtaXJCIlD AS SHOtIN BY '1'R& PII IIEORD
PII ~.9U

JaI nm POLLOlfDIO PC UCOItD USED A 6-1ICUIl STOItIC WI'1'B A PA'l"1'ZIUf Ilo. OP 1.40
PC .000 .00' .016 .0~5 .033 .041 .050 .058 .066 .075
PC .087 .0" .119 .148 .~30 .407 .778 .881 .919 .945
PC .957 .968 .'80 .990 1.000
La .350 .1'0 11.~00 .O~O .000
UC .650 .573
UA 0 3 • 1~ 20 43 75 90 "
UA 100
ZZ

1

LDfB

1
~

3
4

5
1 6

I
7
8,

10
11
1~

13
14
15
16
17
18
19
~O

21
~~

m
m
l:T
IO
• DElI

DElI MCUIIP1 Cl'L-50
5
3

••••• Updated

300

PAGE 1

1·········································........•..............................

n.ooD HYDIlOGRAPH PACDGI! lI,ze-l1

SI!P'1'DlIlD 1"0

VBR.Sl:ON C. 0

RUN DATI 05/02/l"6 TIME 15:10:~4 0

......••...•....................................................................

DON MCUH.l C'L-'O

u. S. AAHY CORPS OP rN:;DfBERS

HYDROLOGl:C rN:;INEZRDIC CEN'I'ZR

60' SI!COND STREI!T

DAVIS. CALIFORNIA "6l6

19161 756-UO'



4 10 ClUTIVI' CONTROL VAl\IAIlLES
[PP.NT J
I PLOT 0
QSCAL O.

PRlln' COIn'P.OL
PLOT COHTROL
HYDRCXlRAPH PLOT SCALII

IT HYt>ROORAPH TIIlZ
NIlIN

IDATE
ITIKIl

1IQ
NOOATE
NOTIMIl
ICDn'

DATA
5

1 0
0000

300
o

0055
19

MINITI"ZS IN COKPUTATION INTIlRVAL
STARTINO OATIl
STAl\TINO TIKIl
NUKBER OF HYOROORAPII OIUlIHATIlS
ENDINO DATI:
ENDING TDlE
CEI'rORY KAIUt

COKPUTATION DlTI:RVAL .08 HOURS
TOTAL TDlE BASil 24 . 92 HOURS

INGLISH tlNXTS
DItADll\GIl Al\IlA
PallCIPITATIOIl DIlP'nl
~. IlLIlVATIOIl
n.olf
STOMaIl VOt.ullll
SORPACK Al\IlA
TIlIIPDATUIlB

SQUARIl KILBS
DlCIIIlS
FllIlT
CUBIC FllIlT PIlIl SIlCOIlD
ACU-FIlft
ACItIlS
DIlGRDS FAHRBIlHBIT

..•..................•...................•••.......•..••...••.•....•.•••••••..••••....•.•...•

J

5 KIt

11 Dr

10 IlA

14 PII

14 PX

18 t.O

if UC

20 W.

I.

SUB-BASIN I.
6 -HOUR IlAINPALL. PATTZRN NO. 1. 40 WAS USBD TO FDID 'l'C .. R FOR 'nUS BASDf
THXS BASIN USIlO IlAINPALL REDllCTXOIl FACTOR OF .987

I. • 2.08 Kb •. 045 Adj. Slope - 59.0
IlAINPALL DIlPTH OF 2.95 WAS SPACIALLY RIlOUCIlO AS SROlIN BY 'nIB I'll RBCORD
'nIB POLLOIfDlO PC RECORD USIlO A 6-HOUR STORM IIX'nI A PATTIIRH No. OF 1.40

TDlE DATA POR J:IIPU1' TDlE SBR:I1lS
JlQIDf 15 TDlE~ IN KIHOTBS

JXDATIl 1 0 STARTDa; DATIl
JXTDIIl 0 STARTDa; TDlE

SUBBASIN RtlIIOFF DATA

SUBBASIN CHARAC'TIlRISTXCS
TARIlA .56 SUBBASIN ARIlA

PRBCIPITATXOIl DATA

STORM 2.91 BASIN TOTAL PRBCIPITATXOIl

INCIlIlH!:In'AL PRBCIPlTATXON PATTIIRH
.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 .01 .01 .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .12 .12 .12 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GRIlDl AND AXP'[' LOSS RATIl
STR'n. .35 STARTDlG LOSS

I7nI .if HOIS'roRIl DIlFICIT
PSI' 11.20 llETTING rP.oR'[' SUCTION

XJtSAT .02 HYDRAULIC CONOUC'TIVITY
RTIKP .00 PIlIlC!2n' INPERVlOUS AREA

CLAl\Jt UIlITGRAPH
'l'C .65 TIKI: OF CONC!2n'RATION

R .57 STORAGII COIlFPICI!2n'

ACCtlIlULATIlO-ARIlA VS. TDlE. 11 ORDINATES
.0 l.O 5.0 8.0 12.0 20.0 43 .0 75.0 90.0 96.0

100.0

UNIT HYORCXlRAPII PARAKIlTIlIlS
CLAAIt Te- .65 HR. R- .57 HA

SNYDER TP. .58 HR. CP· .61

UNIT HYOIlCXlRAPll
42 END-OF-PERIOD OlUllNATIlS

10. 29. U. 89. 209. l64. 431. 41'. 311. l2l.
na. 240. 207. 179. 155. 134. 116. 100. 17 . 75.
65. 56. U. 42. l6. 31. 27. 23. 20. 17.
15. ll. U. 10. a. 7. 5. 5. 5. 4.

4. J.

HYDRCXlRAPII AT STATION I.

TOTAL RAINFALL - 2.91. TOTAL LOSS - . U. TOTAL IllCI.S • 2.03



IlAXlHUK AVDAllII PLOIf
~4I-HIl 1~-HIl

PEAIC FLON TIME
5-HIl

(CPSI (HIl)
(CPSI

5H. '.50 12~.

CINCHES) ~.O~.

(AC-PTI 50.

ClJllULATIW ARu. •

30.
~.o~.

60.

.56 SO IU

~,.

~.O~.

'50.

U.
~.026

50.

,
1WIlOFJ' ~y

FLON IJf CUIlIC I'It&T 'D SIICOND
TDIII IJf HOUItS. ARu. IJf SQUAU IULES

+
OPERATICIII STATICIII

,BAlI: TDIII or
PLOW PBAII:

AVDAIa PLOW POI!. IlAXDIOH 'DIOD

7~-1IOOIl

TDIZ or
IIAX ~B

+ L 636. '.50 1~2. 30. .56

*.. NOIUIAL am or a:.:-l •••
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DRAINAGE AREA NO. N
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1
I

(50 YEAR RAINFALL)

Discharge Summary of data in CFN-50.0UT

KK RainFall Losses Excess Peak Flow Time to Volume Area
ID inches inches inches cfs Peak(hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
N I 2.91 1.12 1.79 1244 4.42 91 0.96



DRAINAGE AREA: N

(50 '(&All M.lNPALLI

1·········································...•••.••.......•..•••..........•...•..

rLOOO HYtlItOCVt.PH PACIU\GB (REC-11

SBPTDmEl\ 1990

VEIlSION 4.0

RUN mTB 05/02/1'96 TDCIl 15:13:36·..
.•.......................................•...••...•......................••.•...

It X lCCCCCltlt lCCCCC X
X X X Z x xz
x x z z x
lCCalCC[ xzxz z XlllCCl z
x x z z x
x x x x X It
X X lCCalCC[ lCCCCC xxx

u. S. AIUl'l COItPS or DIGINURS

HYtlItOLOOIC DlGIHEIIP.ING CBHTER

60' SIICOND STRU:r

mVIS. CAL1POItNXA '5616

/'16) 756-1104

THIS PItOGItAX UPLACKS ALL PRBVIOUS VllRSIONS or RIIC-l KNOlfi AS RllCl /JM 731. RllC1GS. RllClDB. NlIl RllC1Iaf.

'I1IIl DBPnrITIONS or VAIUAIlLBS -RTDIP- NlIl -RTIOR- IIAVB CIIANOII:D PRaI 'nIOS1l USII:D wrnr 'IU 1973-S'I'rLB IRPU'!' 5TIltlC"1'UIlB.
'IU OllP'nrITION or -AJlSIat- ON RII-CAIlII lC1<S CllAHGII:D lfITB RBVIS10NS mTllD 28 SBP 81. THIS IS 'I1IIl POIl'1'RA!f17 VEIlSION
NDl OPTZONS: DAIIBIIJlAJt Cl\7t'PLCIW SUBllJIRGm«:B • SDIJLIl IlIIIlR'l' DI\Kl\G1l Cl\LC17U<TrOll. DSS: llIUTIl STl\GB l'RBQl1IIRCY.
DSS:REl\D TIMI! SIlIUIlS AT OIlSDlII:D CALCULATION DI'1'IlRVAL LOSS RATB:GIUlI!2f AHD JIIIPT DlPn.TRATION
Jl:DlIIIIATIC MAW: NDl rnrITB OIrrmtDlCB ALOORITIlX

300

1

LDIIl

1
2
3
4

5
6
7
8

J

,
10
11
12
13
14
15
16
17
18

l'20
21
22

DC-1 IHPIJ'1'

10.••.••. 1 •...••• 2 3 4 5 ••••••• 6 7 8 , •••••• 10

10 IlDI 1lCUHP1 cnr-50
1D
IT 5
10 3
• t:II* xn..rted

!at If
JQI 5011-BASIIf •
JQI 6-1IOUIl IlADlPALL. 'A'lTBIlI( 110. 1.40 lC1<S USII:D TO rDlD ore • It FOR '1'BIS BASIIf
JaI THIS BASIIf usm IlADlPALL IlmllIC'nCil rACTOIt 0' •",
JQI L • 2.2' Kb ••042 Adj. Slope. '3.0
IIA .",
IIf 15
JQI IIADlFALL DBP'1'B or 2." lC1<S S'ACIALL'l UDOCII:D AS SJICIlH B1' '111II .. llJCOIII)
.. 2.912
JQI 'I1IIl POLLOlfIMO PC JtEOaD tlSlI:D A 6-1IOUIl STORII wrnr A PATTDIf 110. or 1.40
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .075
PC .087 .OU .11' .148 .230 .407 .778 .881 .91' .'45
PC .'57 .'68 .'80 ."0 1.000
La .350 .250 '.700 .050 4.000
UC .567 .3'1
UA 0 3 5 8 12 20 4J 75 '0 96
UA 100
zz

PAGE 1

1·········································.....••.•......•...........•.......•..•

rLOOD RYDItOGllAPll PACltMB (RIIC-1)

SBPTDmEl\ 1990

VDSIOH 4.0

............................•..............••.•••••......................•.•••••

u. S. AIUl'l COItPS or !lIIOIHEEI\S

HYDItOLOOIC INGIJIZUIHQ CDlTEI\

60' SIlCOND STRUT

DAVIS. CALlro'~IA '5616

('161 756 -1104



4 10 OUTPI1T COtn'l{OL VARIABLES
IPRHT J PRINT CONTIlOL
I PLOT a PLOT CONTIlOL
QSCAL O. HYOROOIU\PH PLOT SCALE

IT HYDROOP.APH TIKI: DATA
IOIIN 5 MINUTES IN COIlPUTATION INTERVAL

lDATS a STARTING DATS
ITIKI: 0000 STAJtTING TDU:

IlQ JOO HUMBER or HYDROOP.APIl ORDINATES
HODATE a ENDING DATE
NDTIMIl 0055 ENDING TIME
ICEm' 19 CIlN'1VRY KARJ:

1
COMPUTATION INTaIlVAL .08 HOUllS

TOTAL TIME BASil 24.92 flOURS

1

INOLISH UNITS
DIlADIAGIl AREA
PltBCIPITATION llIlP1'II
LIlIIClTH. EI.IlVATION
PLOW
S'I'ORAln VOLOIm
SUIlI'ACIl AREA
TDlPllIlAroRB

SQU1.RZ MILaS
IHOIBS
'1lZT
CUllIC PIlZT PIlR S8CIlHD
ACRB-PIlZT
ACIUlS
DIGUES '~IT

.............................................................................................

51at

11 Dr

10 IIA

N

SOB-BASDr N
6-1IOOR IlADfPALL. PATl'IlRN NO. 1.40 lIAS uno TO 'DID TC • R POR '1'RJ:S IlASDr
'1'RJ:S IlASDr USED RADlPALL REDUCTION 'ACTOR or .987

L - 2.29 10> - .042 Ad;. Slope - 93 .0
RADlPALL llIlP1'II 0' 2.95 lIAS SPACIALLY RBIlUCBD AS~ BY TIIIl n IUlICOIUl
TIlIl POLLOWDlG PC RECORD USED A 6-1IOOIl STOIlX wrrR A PATl'IlRN No. OF 1.40

TIME DATA POR INPl71' TIME SEIlIBS
JXI(IJI 15 TDU: DlTBRVAL Dr MDIUTIlS

JXllATS 1 a STARTING DATS
JXTDIII a STARTDIG TDIII

SUBIlASDr IWIlOPr DATA

SUBIlASDr CllAR.ACTBRJ:STICS
TAREA .96 SUBIlASDr AREA

PUCIPITATION DATA

-1

un STOIlX 2 .91 IlASDr TOTAL PUCIPITATION

14 P%

18 LO

20 UA

IJlCRZImn'AL PltBCIPITATION PATl'IlRN
.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 .01 .01 .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .12 .12 .12 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GIU!DI AND AIlPT LOSS IIATS
STRTL .J5 STARTIMl LOSS

O'nl .25 IIOISTURII DUICIT
PSI' 9.70 lIE'I'TING 'RONT SUCTION

lOtSAT .05 HYDR.AULIC CONCUCTIVITY
RTDIP 4.00 PIIRCEm' IHPIlI\VIOUS AREA

CLAJUt UNITOIlAPH
TC .57 TIMIl or CONCEm'RATIOH

R .39 STORAGE COErFICIEm'

ACCUMULATED-AREA VS. TIMIl. 11 ORDINATES
.0 J.O 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0

100.0

UN IT HYDROOIlAPH 'MAHI!iTEI\S
CL.\RX Te. .57 HR. R- .J9 HR

SNYDU Tr- .49 HR. CP- .79

UNIT HYDIlOGIlAPH
JO EHD-O'-PIlI\IOD ORDINATES

28. 79. 145. )4'. H6. "J. 943- 79•. 644. 520.
420. JJ9. 2H. 221. 179. 144. 116. 94. 76. 61.

49. 40. 32. 26. n. 17. 14. 11. ,. 7.

HYDROORAPll AT STATION N

TOTAL IIAINPALL •

'1lAIC PLOW TIMI

1.12. TOTAL EXCESS _

HAXIHUM AVERACII 'LOW

1.79



6-11R 24-11R n-IIR 24 . 92-11R
(CPS) IIIRI

ICPS)
1244. 4.42 114. H. 44. 44.

(IIlClaSI 1.782 1. 7.3 1.783 1.7'3
(AC-PT) 91. 91. 91. 91.

CIM1LATIW AR&A • .96 SOJa

RUNOFF SUIIMAIlY
PLOW III CUIIIC pmr ,BIt SIICOIlD

TID DI 1lOUIlS. AR&A DI SQUUa KII.IIS

AVEMG. now FOR MAXx.M PKRIOD

••• JIOItID.L DID OP BBC-l •••

1

1
+

+

O,lI:IUITIotf

II1'IlaOQJlAPII AT

STATIotf

II

PIlAlt
now

1244.

TIKB OP
PIlAlt

6-1IOUIl

184.

12-1IOUIl

44. .9'

MAXDIUM
STAG.

TDIE OP
MAX STAG.
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DRAINAGE AREA NO. 26
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l',
I

J.
II

(50 YEAR RAINFALL)

Discharge Summary of data in CF26-50.QUT

KK RainFall Losses Excess Peak Wlow Time to Volume Area
ID inches inches inches cfs Peak (hrs) ac-ft sq.mi.

---------+--------------------------------------------------------------
26 I 2.91 1.29 1.62 536 4.50 51 0.60



DRAINAGE AREA: ~6-

(50 YLU RAINFALL I

1·········································...•.••.....•..••••...••..••••..••....•

]

PLOOD HYDROORAPII PlICKAGII (HZC-11

SEPTI:IlBEP. 1990

VllRSIOR •• 0

RUN DATIl 05/02/1996 TXKII 15:33:17 0

o
o ••.•.•••••.•••..•.•.•...•.....•....•....••.••.•••...••..........................

x X lCCCCCCt XXXXX X
x x x x x xx
x x x x X
lCCClCCCX XXXX X XlCCCt X
X X X X X
X X X X X X.
x X lCCCCCCC XXXXX xxx

U.S. ARMY CORPS or ENGINEERS

IIYDllOLOGIC ENGXNIIEP.ING CENTER

609 S1ICOHD STRaZT

DAVIS. CALIFORNIA 95616

(9161 756-110.

THIS PROGRAIC REPI.\CES ALL PRIlVIOUS VIlIlSIOIIS or 1DfIC-1 JQlOtIN AS 1DfIC1 (JAIl 73). 1DfIC1GS. 1DfIC1llB. AIlD HBC11Of.

-nm DIlFDnTIOIlS or VAIlIAIILBS -RTDO'- AIlD -RTIOR- HAW Clll\NGED PROIC THOSJ: IlSED 1fX'1'H -nm 1973-STYLIl DfPUT S'l'RUC'1VRI:.
-nm DIlFDnTION or -AICSIOt- ON RK-cAItD !CAS CII»IGJ:D lfUR REVISIONS DATED 21 SBP 11. THIS IS TRJ: POR'I'IIAH'77 VIlIlSICif
NDf OPTZOIlS: IlNIBIU!AIt 00TPL0lf SllBWliIIGBNCB • SINGLIl J:VBNT lWQGJ: ClILCULATIOII. IlSS:NRITII STJIGJl PIlIIQOIlNCY.
DSS:1tllAIl TDlJ: SBIlJ:IIS AT DIISIIUl:D ClILCULATIOII IJr1'IlRVAL LOSS RATII:GRD2I AIlD AIIPl' DlPILTRATION
JaNDlATIC WAW: NBIf rIHITB DIP'I'J:RI2ICJ: ALGORI'l'HIII

~I

1

LINE

1
2
3

•
5

J
6
7
I,

10
11
12

.J
13
U
15
16
17
11
19
20
21
22

1DfIC-1 DfPUT

ID .••••.. 1 2 ...•... 3 •......•....... 5 6 .....•• 7 ...•... 1 ••....• , ...••. 10

ID
ID DDM MCUHPl CP26-50
IT 5 300
10 3
• DCIC ••••• tJpdat.c1

lOt 26
IOf SUB-BASDI 26
IOf 6-1IOUIl RADlPALL. PAT'1'BItIr NO. 1 ••0 !CAS IlSED TO rIHD TC • R POR THIS BASIN
IOf THIS BASDI IlSIlD RAIllPALL RJ:DOCTICill PllC'1'OR or • 917
IOf L • 2.75 Kb •• 0•• Adj. Slope. 107.0
IIA .5"
IN 15
JaI RADlPALL DJ:PTR or 2." !CAS SPlICIALLT IlEl:OCJ:I) AS ..- II'l THJ: n RICOIlJ:l
PB 2.912
JaI THJ: FOLLOIfINO PC RICOItD IlSIlD A 6-1IOUIl STORK WI'nI A PATTIlRI/ No. or 1 ••0
PC .000 .001 .016 .025 .033 .0.1 .050 .051 .066 .075
PC .017 .0" .11' .1.1 .230 .•07 .771 .111 .'1' .'.5
PC .'57 .'61 .'10 .990 1.000
La .350 .2'0 1 .•00 .070 .000
IlC .637 .677
UA 0 3 5 I 12 20 fJ 75 '0 "
UA 100
zz

PAGII 1

1·········································.......................................

PLOOD HYDIIOORAPII Pl\CItAGII IH-=-ll

SIIPTI:IlBD 1990

VJ:IlS ION •. 0

RUN DATIl 05102/1996 TIIlI: 15:33:17'

.......•.................................•.•.•••.•..........•..•...•......•..•.•

DON HCUHP1 cr26-50

U •S. ARMY COIlPS or ENGINEERS

HYDROLOGIC INOINEDING CENTER

60' SIlCOND S'l'RBJ:T

CAVIS. CALIroP~IA 95616

('161 756-110.



COMPUTATION IHrERVAL
TOTAL TDm BASB

0U'I'Pln' COHTltOL 'VAIUABLES
lP!Un' J
I PLOT 0
QSCAL O.

1
I

• 10

IT HYDRClG'.A'H TIHIi
IOlIN

lOATE
ITIIlIl

NO
NeDATE
NDTIIlIl
ICIlIft'

DATA
5
o

0000
300

o
00"

19

PP.INT COHTltOL
PLOT CONTl\OL
HYDRClGRAPH PLOT SCAL.I

KlNUT1lS IN COKPl11'ATION nrrnVAL
STARTllIO OATZ
STARTING TIHIi
NUMIIER 0' HYDROGRAPII ORDINATES
ENDINQ DATIl
ENDINQ TDIB
CIlInVRY MAJUt

.OS IIOUKS
2•. 92 IIOUKS

r:NllLISH UNITS
DIlADD\GB AI'.EA
PRBCIPl~TlON DBPTB
LDIl7nI. BLEVATlON
PLOIl
STOIlAGB VOLllllll
SUltPACB AREA
'!'DCP1DtA'roRB

SQUARB MlLll$
DICKES
'BBT
CUIlIC PDT PIlR SBCOND
ACU-PDT
ACllES
DEllREBS .AllRDlllZlT

...........................................................................•.............•...

50:

11 IN

10 8A

SUB-BASIN 26
6-1IJVll RADlPALL. PATTEIOl NO.1. CO IfAS USIlD TO .lND Te r. R POR TIIl:S BASIN
TIIl:S BASIN USIlD RAIHPALL REIXlCTlaf 'ACTOR 0. .987

L.2.75 Kb •.O.C Adj. Slope. 107.0
RAlNPALL tlBP'nl 0. 2.95 IfAS SPAClALLY IlB:DlX:IlD AS SIlOlIN BY THIl ,. RBCORD
THIl POLLIJIfIIlO PC RBCORD USIlD It. 6-1IJVll STORII WlTB A PATTEIOl 110. 0. 1. CO

TIKB DA~ POR lNPOT TDIB SDlllS
JXXDI 15 TDIB Dn'IlRVAL IN MlWI'BS

JXIlATIl 1 0 STARTDlG DATIl
JltTDIB 0 STARTDlG TlNB

SUBBASDl RUNOFF DA~

SUBBASDl CHARACTIlIUSTlCS
TAREA .60 SUBBASDl AREA

PlUlClPITATlON DA~

DlCRI!ICI!IITAL PUCI PlTATlON PATTllPJI
.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 .01 .01 .01 .01 .01 .01 .03
.03 .03 .06 .06 .06 .12 .12 .12 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

GUBH AND AIIPT LOSS IlATIl
STRTL .35 STARTDlG LOSS

I7nl .29 MOISTURB DBPICIT
PSI. I.CO IIl:I"I'YNG FRONT SUCTIaf

lUtSAT .07 HYDIlAULIC CONIlllCTIVI'IT
RTnrP .00 PDCIlIft' IHPPVIOUS ARBA

CLAIUt UNITGRAPH
Te .64 TlIlB 0. CONC!N'I'ftATION

R .68 STOIINJB COB,PICIIlNT

AcctJMULATIlD-AREA VS. TIMB. 11 ORDINATES
.0 3.0 5.0 S.O 12.0 20.0 C3.0 75.0 90.0 96.0

100.0

UNIT KYtlIlOClIlAPll PARAMETERS
Ct.AP.1C Te- .U IIR. a- .68 IlR

SNYDER TP- .58 IIR. C.- .61

UN IT HYDIlOClIlAPH
U END-O'- 'PlOD ORDlNATU

10. 27. C5. 9O. 210. 353. C09. 39C. 351. 3U.
280. H7. 219. 193. 17l- 151. 133 . 111. 10•. 9%.
12. 72. U. 56. 50. ce. 39. H. 30. 27.
2C. 21. 19. U. 15. ll. 11. 10. 9. a.
7. 6. 5. 5. 4. .. 3. ).

}
I

u ,.

un

18 La

19 UC

20 UA

STORK 2. U BASDl TOTAL PRBCIPlTATlaf

HYDRClGRAPH AT STATION U

TOTAL RAIN'ALL - 2.91. TOTAL LOSS - .]9. TOTAL EXCCSS -



'IoU I'LOW TIMB
5-HIl

ICrSI (HIll
(CP'S)

'34. 4.'0 10l.
(INCHIlS) 1.511

IlIC-P'T I ,1.

CUIlI1LATIW JUt&I\ •

l5.
1.511

n.
.50 so III

H.U-HIl

1
IllMOr, ~y

I'LOW III CUIIIC 'DT PD SIICOIID
TIMB III HOURS. _ III SQUAIl& MILa

+
OPllllATIOIf STATIOIf

TId or
PLu:

IlASIII
JUt&I\

TIMB 0'
IlAX STl\GB

1

+

••• IIOIOIAL DID or JIBC-l •••

103. 25. .60
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CULVERT NO.1



CURRENT DATE: 04-16-1996
CURRENT TIME: 09:00:45

FILE DATE: 04-16-1996
FILE NAME: CULVl

1

1,11111111' 111'1 r IIIIII1 t 111111111111111111111111' , lilt 111'11 IIIII1111 I J' I I 11'11

IIIII1 r II11 r 1111"11111111' I

I I I I I I I , t , , I I I I I I II I I I I 1 I I

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

111'1111111' 11111111 r 11"1

11'11'111111111111111 r II r I

",1"111111111111111111111111111' 11'111111111111' 1111111'11111111111' 111111 IIII

SITE DATA CULVERT SHAPE, MATERIAL, INLETC
U
L
V,

INLET
ELEV.
(FT)

OUTLET
ELEV.
(FT)

CULVERT
LENGTH

(FT)

BARRELS
SHAPE
MATERIAL

SPAN
(FT)

RISE
(FT)

MANNING
n

INLET
TYPE

1
1 1792.19 1789.99
2
3
4
5
6

50.44 1 CSP 3.00 3.00 .024 CONVENTIONAL

1
11111111111111111111111111111111111111111111'111111111III1III1IIIIII111111111111

111'11111' III 11111'1111" 1111"1111' til" 11111111" 1111111111111111' 11"1111111'

SUMMARY OF CULVERT FLOWS (CFS) FILE: CULV1 DATE: 04-16-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1792.19 0 0 0 0 0 0 0 0 1
1793.05 4 4 0 0 0 0 0 0 1
1793.37 7 7 0 0 0 0 0 0 1
1793.66 11 11 0 0 0 0 0 0 1
1793.93 14 14 0 0 0 0 0 0 1
1794.18 18 18 0 0 0 0 0 0 1
1794.42 21 21 0 0 0 0 0 0 1
1794.66 25 25 0 0 0 0 0 0 1
1794.70 25 25 0 0 0 0 0 0 1
1794.97 32 29 0 0 0 0 0 2 9
1795.02 35 30 0 0 0 0 0 5 5
1794.89 28 28 0 0 0 0 0 OVERTOPPING

~1111111"111 J 11111111111111111.111111111111111111111111111111111111I J 1I111111111

1"'1111111'111111"1111111"111111'111'1'11111'11'" '111" 11IIIIIII11I111111111

111111111111111111111111111111111111111' 11111111111111111111111111111I111111111 ,

1111111111111111111111111' 1111111111111' 1111' 1111'111111111111111111111111111111

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULV1 DATE: 04-16-1996

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOWICFS) ERRORICFS) ERROR

1792.19 0.00 0 0 0.00
1793.05 0.00 4 0 0.00
1793.37 0.00 7 0 0.00
1793.66 0.00 11 0 0.00
1793.93 0.00 14 0 0.00
1794.18 0.00 18 0 0.00
1794.42 0.00 21 0 0.00
1794.66 0.00 25 0 0.00
1794.70 0.00 25 0 0.00
1794.97 -0.00 32 0 0.64
1795.02 -0.00 35 0 0.52

J
j

f

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 04-16-1996
CURRENT TIME: 09:00:45

FILE DATE: 04-16-1996
FILE NAME: CULV1

2

111111111111'11111111111" II r I'll 11"11'1111111 r 111111 r 11111' 1'111111111111 Ill' r

PERFORMANCE CURVE FOR CULVERT , 1 - 1 ( 3 BY 3 ) CSP
I I I I I I I I I I I I , , I I I I I I I II I I I I I 1 I I 1 I 11 I I 1 , I I I I I 1 I I I I I I I I I I t I I 11 I I I I I I .. I I I I I r I I I I I I

CHARGE
FLOW
(cfs)

DIS- HEAD-
WATER CONTROL CONTROL FLOW
ELEV. DEPTH DEPTH TYPE

(ft) (ft) (ft) <F4>

INLET
NORMAL

DEPTH
(ft)

OUTLET
CRITICAL

DEPTH
(ft)

OUTLET
VEL. DEPTH

(fps) .( ft)

TAILWATER
VEL. DEPTH

(fps) (ft)
1111111111111' 111111.11111 till' 111111111' III r, IIIII r IIIIII r I r II r '11' t 11111111111

o 1792.19
4 1793.05
7 1793.37

11 1793.66
14 1793.93
18 1794.18
21 1794.42
25 1794.66
25 1794.70
29 1794.96
30 1795.01

0.00
0.86
1.18
1. 47
1. 74
1. 99
2.23
2.47
2.51
2.77
2.82

0.00
0.86
1.18
1. 47
1. 74
1.99
2.23
2.47
2.51
2.77
2.82

O-NF
I-S2n
1-S2n
I-S2n
1-S2n
I-S2n
1-52n
1-52n
1-52n
1-52n
1-52n

0.00
0.41
0.61
0.74
0.87
0.98
1.07
1.17
1.19
1.28
1.30

0.00
0.58
0.82
1.02
1.19
1. 33
1.47
1.59
1.61
1. 73
1. 76

0.00
5.73
6.76
7.64
8.20
8.64
9.21
9.57
9.61

10.00
9.93

0.00
0.41
0.61
0.74
0.87
0.98
1.07
1.17
1.19
1.28
1.31

0.00
1. 90
2.43
2.80
3.09
3.32
3.53
3.71
3.73
4.02
4.15

0.00
0.26
0.39
0.49
0.58
0.66
0.74
0.81
0.81
0.93
0.99

1"1'1111"'111111111"""11"11 till 11111 11111 III 1 J 111111111"'1111111111111111

El. inlet face invert
B1. inlet throat invert

1792.19 ft
0.00 ft

El. outlet invert
El. inlet crest

1789.99 ft
0.00 ft

11'1111111111""'111111"'111"111 It 111111111"1111111111111' IIIIII f IIIII11IIII

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1792.19
2050.39
1789.99

1
0.0437
50.44

r
r

f

***** CULVERT DATA SUMMARY *+**********************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

111111111111111111111111 J I1I11I1II1 J 111,111,. I1II1II1I J II11IIII J IIIIIIII J I J II J I J



CURRENT DATE: 04-16-1996
CURRENT TIME: 09:00:45

FILE DATE: 04-16-1996
FILE NAME: CULV1

3

• 11'1111'111111' 11111111111111111111111111111111111111111' II t 1"1111111111111111

1111111111'1111111"11' 1.1 TAILWATER III1IIIIIIIII111111I111111

1 1111' IIIII "111111111111111111111111111111111111111111111111111 J II t II f IIII1IIIII

•• **.*. REGULAR CHANNEL CROSS SECTION ************** ••
BOTTOM WIDTH (FT) 6.59
SIDE SLOPE HIV (X:1) 2.0

CHANNEL SLOPE VIH (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 1789.99

CULVERT NO.1 OUTLET INVERT ELEVATION 1789.99 PT

******* UNIFORM FLOW RATING CURVE POR DOWNSTREAM CHANNEL

FLOW W.S.E. PROtJDE DEPTH VEL. SHEAR
(CPS) (FT) NUMBER (FT) (PPS) (PSF)
0.00 1789.99 0.000 0.00 0.00 0.00
3.50 1790.25 0.658 0.26 1.90 0.16
7.00 1790.38 0.687 0.39 2.43 0.24

10.50 1790.48 0.702 0.49 2.80 0.31
14.00 1790.57 0.712 0.58 3.09 0.36
17.50 1790.65 0.718 0.66 3.32 0.41
21.00 1790.73 0.724 0.74 3.53 0.46

~
24.50 1790.80 0.728 0.81 3.71 0.50
25.00 1790.80 0.729 0.81 3.73 0.51
31.50 1790.92 0.734 0.93 4.02 0.58
35.00 1790.98 0.737 0.99 4.15 0.61

11111111111111111 t 1111' III1IIIIIIII II" 11111111111111111' 1111'11111111111111111 ,

I I I , I , I I I , I I , I I I I I , I I I I I , I ROADWAY OVERTOPPING DATA I I , I I I , I I I I I I I I , I I , I I , , , , ,

111'1111111'111111'111' 111" ,., 111111'11' 11111111111111' 111'111' 1111.111 t 11111'1

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
40.00
40.00

1794.89

1111111"1111111111 t IIIIII1IIIII111111111111111111111111111111111111111111111111
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CULVERT NO.6



1

CURRENT DATE: 05-31-1996
CURRENT TIME: 14:00:12

FILE DATE: 05-06-1996
FILE NAME: C6

11'11111'111' II 'It' 11'11111111111111"11111111111111111 t III1III1IIIII11I11111111

111111111'111111111111111111111'1111111111111111111111' III1III1IIIII111111111111

SITE DATA CULVERT SHAPE. MATERIAL. INLET

'111111" III1III1IIIII1111

111111. fit " t 111111111'111

INLET
TYPE

MANNING
n

IIIIII f 1111'11111'11111111

I , I I I I " I I t I I I I I I I I I I I I I I I

RISE
(l'T)

SPAN
(l'T)

BARRBLS
SHAPE
MATERIAL

FHWA CULVERT ANALYSIS
HY-8. VERSION 4.0

CULVERT
LENGTH

(l'T)

OUTLET
ELEV.
(l'T)

INLET
ELEV.
(l'T)

C
U
L
V

•

I

1 1773.95 1773.73
2
3
4
5
6

82.48 1 CSP 2.00 2.00 .024 CONVENTIONAL

111'1'1111"1 t III1III1IIIIII 11'111" 11111111'111111 111111,.111. 111" ,.1,.1111111

I" t I J 11111'11"1 Jill., 1111" 11111"11111" f III1IIII f IIIII "'11111111111,.111111

SUMMARY OF CULVERT FLOWS (CFS) FILE: C6 DATE: 05-06-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1773.95 0 0 0 0 0 0 0 0 1
1780.05 35 23 0 0 0 0 0 12 12
1780.32 70 24 0 0 0 0 0 46 5
1780.53 105 24 0 0 0 0 0 80 4
1780.70 140 25 0 0 0 0 0 114 3
1780.86 175 25 0 0 0 0 0 149 3
1781. 01 210 25 0 0 0 0 0 184 3
1781.15 245 26 0 0 0 0 0 219 3
1781.28 280 26 0 0 0 0 0 253 3
1781. 35 300 26 0 0 0 0 0 274 3
1781. 53 350 26 0 0 0 0 0 323 3
1779.87 23 23 0 0 0 0 0 OVERTOPPING

}

111111111.,11111111111111111111111111.,1".111 II I I I I I I I 111111111111111111 '",11,

1111111111111111" III" 1"" "11'11111"1111'11111111111'1'1'1111'11"11111'1'11

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C6 DATE: 05-06-1996

1
HEAD HEAD TOTAL FLOW , FLOW

ELEV(l'T) ERROR(FT) FLOW (CPS) ERROR (CPS) ERROR
1773.95 0.00 0 0 0.00
1780.05 -0.00 35 0 0.68
1780.32 -0.00 70 0 0.28
1780.53 -0.01 105 0 0.33
1780.70 -0.01 140 1 0.93
1780.86 -0.00 175 1 0.67
1781. 01 -0.00 210 1 0.45
1781.15 -0.00 245 1 0.32
1781. 28 -0.00 280 1 0.23
1781. 35 -0.01 300 0 0.14
1781. 53 -0.00 350 1 0.17

'.111111111'11111111111" 1111'11111" 11111111111111111111111111111.1'11111111111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (tl = 1.000
111111111111"11111'1" I11111111111111111111111111111111111111111111I1I111111III



CURRENT DATE: 05-31-1996
CURRENT TIME: 14:00:12

FILE DATE: 05-06-1996
FILE NAME: C6

2

1111111111111111" I r 11111111111111111111111111' 111'111111"11'1111111111'111111'

PERFORMANCE CURVE FOR CULVERT • 1 - 1 ( 2 BY 2 ) CSP
'1111' 11111111111111111111111111111" 11'1111111111111111111111111111111111111111

1 DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER

. FLOW ELEV . DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
"1111'111' 111'11111111'1'111"'111' 1'1111111111111'111111,'11'111111'11" IIIIII

i 0 1773.95 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00

I
23 1780.05 4.15 6.10 6-FFn 2.00 1.69 7.32 2.00 2.38 0.34
24 1780.32 4.31 6.37 6-FFn 2.00 1.71 7.53 2.00 3.12 0.52
24 1780.52 4.44 6.57 6-FFn 2.00 1.73 7.69 2.00 3.65 0.66
25 1780.70 4.55 6.75 6-FFn 2.00 1.74 7.82 2.00 4.08 0.78
25 1780.85 4.65 6.90 6-FFn 2.00 1.75 7.93 2.00 4.44 0.89
25 1781.00 4.74 7.05 6-FFn 2.00 1.76 8.04 2.00 4.76 0.99
26 1781.14 4.83 7.19 6-FFn 2.00 1.77 8.14 2.00 5.04 1.09
26 1781.27 4.92 7.32 6-FFn 2.00 1.78 8.23 2.00 5.30 1.18
26 1781.35 4.97 7.40 6-FFn 2.00 1.78 8.28 2.00 5.44 1.23
26 1781. 52 5.08 7.57 6-FFn 2.00 1.79 8.41 2.00 5.76 1.35

1111'1111'" 11111111'11111111" 111111'1111111' 11'1' 111.1111111 •• 1' I J III til' 11"1

E1. inlet face invert 1773.95 ft E1. outlet invert 1773.73 ft
E1. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

111'11111"111111111111 t IIIII t, 111111111111111111' 11111111"'1111111111111111111

***** SITE DATA ***** CULVERT INVERT
INLET STATION (PT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT!H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1773.95
2082.48
1773.73

1
0.0027
82.48

I,

I

I

i

I

I

J

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 2 . 00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

"1""""1""'1"""1,11 t " tit 1111111 t 1111.1111 J III1I111III111 tit II11IIIII1I



3

CURRENT DATE: 05-31-1996
CURRENT TIME: 14:00:12

FILE DATE: 05-06-1996
FILE NAME: C6

" "1111"'11"'1"11111111111111111' 11"'1'111111111111111' 11111111111"'111" t

111111111'11"1111111111111'11111'11111111111111111111IIII J 11'" t 111111111111' J I

42.45
2.0

0.010
0.030

1773.73
1773.73 FT

1111111,.,111111111111111'TAILWATER

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

11111""'" 111111'" 11.11

1

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(CFS)
0.00

35.00
70.00

105.00
140.00
175.00
210.00
245.00
280.00
300.00
350.00

W.S.E.
(FT)

1773.73
1774.07
1774.24
1774.39
1774.51
1774.62
1774.72
1774.82
1774.91
1774.96
1775.08

FROUOE
NUMBER

0.000
0.720
0.767
0.794
0.814
0.829
0.841
0.851
0.860
0.865
0.875

DEPTH
(FT)
0.00
0.34
0.52
0.66
0.78
0.89
0.99
1.09
1.18
1.23
1.35

VEL.
(FPS)
0.00
2.38
3.12
3.65
4.08
4.44
4.76
5.04
5.30
5.44
5.76

SHEAR
(PSF)
0.00
0.21
0.32
0.41
0.49
0.56
0.62
0.68
0.74
0.77
0.84

"1111"'1"""'1' t 111"""" 111111"""11' 1111111111111111111'" II' ""'" "

I 111111111111111 I II III I III RO~AY OVERTOPPING DATA 1",1'.",1 II II III 1,1,1.,1

1111"111'" til" 11"'1111" 11"'1'1""1"'" III1IIIIII J 11111111"" I t IIIII Jill

RO~AY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
40.00
50.00

1779.87

]
111111111111"1' t 11111111"1" 111111" t 111111111111"'11111"'11111 t 111111'11111

1
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CULVERT NO. F



CURRENT DATE: 04-09-1996
CURRENT TIME: 15:39:30

FILE DATE: 04-09-1996
FILE NAME: CF9

1

t 1111"1111111"1111111'1111111111111111 t 1111111111111111111111'1111111111111111

111111111111'" 111111"111

11111111111'111 r IIIIII1III

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

1111111"'111111"1"11111

1111111111111'111111111111

I I I I I r I I .. t I I I' I I I I I I I I I I I I I I I I I I I I I I I I I I I f I I I I I I I I I , I I , I I I I I I I I I I I I r I I I I I I I I I I I

SITE DATA CULVERT SHAPE, MATERIAL, INLETC
U
L
V

•
INLET
ELEV.
(FT)

OUTLET
ELEV.
(FT)

CULVERT
LENGTH

(FT)

BARRELS
SHAPE
MATERIAL

SPAN
(FT)

RISE
(FT)

MANNING
n

INLET
TYPE

1 1777.99 1776.72
2
3
4
5
6

64.21 1 CSP 3.50 3.50 .024 CONVENTIONAL

'J I t IIIIII1IIIII It 111'11'11"""11111'1 1"111111111'11111111 t II till' IIII I' IIIII

11111"1111111111111111" III II I t III1IIIIII t 1111111111111111111' 1111'11 t III1IIIII

SUMMARY OF CULVERT FLOWS (CFS) FILE: CF9 DATE: 04-09-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1777.99 0 0 0 0 0 0 0 0 1
1778.94 4 4 0 0 0 0 0 0 1
1779.24 8 8 0 0 0 0 0 0 1

~1779.52 12 12 0 0 0 0 0 0 1
1779.78 16 16 0 0 0 0 0 0 1
1780.02 20 20 0 0 0 0 0 0 1
1780.26 24 24 0 0 0 0 0 0 1
1780.48 28 28 0 0 o. 0 0 0 1
1780.59 30 30 0 0 0 0 0 0 1
1780.92 36 36 0 0 0 0 0 0 1
1781.14 40 40 0 0 0 0 0 0 1
1781. 92 54 54 0 0 0 0 0 OVERTOPPING
11111111 t 1111" 11111" "" 111"'" 1"1111"" I111111111111111 "1111111111111' III

1I1111111 J t II J 1111I111I J 1111'111111111'1"" J 111I t 1'1'111'1111'11111111"'" 1'1 J

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CF9 DATE: 04-09-1996

HEAD HEAD TOTAL FLOW % FLOW
ELEV(PT) ERROR(FT) FLOW (Cl'S) ERROR (CFS) ERROR

1777.99 0.00 0 0 0.00
1778.94 0.00 4 0 0.00
1779.24 0.00 8 0 0.00
1779.52 0.00 12 0 0.00
1779.78 0.00 16 0 0.00
1780.02 0.00 20 0 0.00
1780.26 0.00 24 0 0.00
1780.48 0.00 28 0 0.00
1780.59 0.00 30 0 0.00
1780.92 0.00 36 0 0.00
1781.14 0.00 40 0 0.00

I I , I I I I I 1 , I I I I I I , I I I J J I I I J I I I I I I I I I I I I I I I I , , I I I I I I I I I I I I I I I I I II I I I I I I I I 1 I I , , I I I 1

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
1III111I11I111111111111111111 J 1111111111"""1111111'1"111111111111'1111111'11



1111""'111111"11"111111111111111" 11111" r It 11111'111" r f 11"111111' "'" III

PERFORMANCE CURVE FOR CULVERT' 1 - 1 ( 3.5 BY 3.5 ) CSPII
CURRENT DATE: 04-09-1996
CURRENT TIME: 15:39:30

FILE DATE: 04-09-1996
FILE NAME: CF9

2

I t

I j

III1IIIII t 111111111111111"111111111111'11' 111111' f 111111111111111111' IIII1IIIII

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
III1III1IIIII1111111111111111111111111 t 111,1' 111111111111111111111.,1111111111111

a 1777.99 0.00 0.00 .O-NF 0.00 0.00 0.00 0.00 0.00 0.00
4 1778.94 0.95 0.95 1-S2n 0.51 0.58 4.41 0.51 1.21 0.12
8 1779.24 1.25 1.25 1-S2n 0.75 0.84 5.22 0.75 1.59 0.19

12 1779.52 1. 53 1.53 1-S2n 0.92 1.05 5.88 0.92 1. 86 0.24
16 1779.78 1.79 1. 79 1-S2n 1.08 1.21 6.35 1.08 2.09 0.28
20 1780.02 2.03 2.03 1-S2n 1.21 1.37 6.75 1.21 2.27 0.32
24 1780.26 2.27 2.27 1-S2n 1.34 1.50 7.08 1.34 2.44 0.36
28 1780.48 2.49 2.49 1-S2n 1.46 1.62 7.37 1.46 2.59 0.39
30 1780.59 2.60 2.60 1-S2n 1.52 1.69 7.73 1.48 2.66 0.41
36 1780.92 2.93 2.93 1-S2n 1.68 1. 85 7.87 1. 68 2.85 0.46
40 1781.14 3.15 3.15 1-S2n 1.79 1.96 7.87 1.68 2.97 0.48

111111111'.1111111111 t 11111""1" filii 111111111"',1 f ,,1"'11.,111" II t III1IIIII

El. inlet face invert 1777.99 ft El. outlet invert 1776.72 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

111"11"" J 111"'1111111111111 It '1"111"'111", II f III1III1IIIII111111111 t t 11"

J
***** SITE DATA ***** CULVERT INVERT

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT!H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1777.99
2064.20
1776.72

1
0.0198
64.21

II
11

If

Ii

,I

I!

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL HANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGB AND WALL THIN BOGE PROJECTING
INLET DEPRESSION NONE

11111111111111111111111111111111111111111111111111111111111111111111111111111111



CURRENT DATE: 04-09-1996
CURRENT TIME: 15:39:30

FILE DATE: 04-09-1996
FILE NAME: CF9

3

111111"1111111111111 f 11111111'1" 1111'111111111111" 11111'1 r 111'1 r IIIIII11I1111

111""" f 1111"" 1"'1'11 TAILWATER 1111'" 1"1"11' r 11111" II

111111,. 1'1111111"" 11'1"11' 11111111111111111.11111 t III1IIIII J 11111111111111, •

........ REGULAR CHANNEL CROSS SECTION •• *** •••••••••••
BOTTOM WIDTH (FT) 26.80
SIDE SLOPE H/V (X:1) 2.0

CHANNEL SLOPB V/H (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 1776.72

CULVERT NO.1 OUTLET INVERT BLEVATION 1776.72 FT

.****•• UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 1776.72 0.000 0.00 0.00 0.00
4.00 1776.84 0.610 0.12 1.21 0.08
8.00 1776.91 0.651 0.19 1.59 0.12

12.00 1776.96 0.676 0.24 1.86 0.15
16.00 1777.00 0.694 0.28 2.09 0.17
20.00 1777.04 0.708 0.32 2.27 0.20
24.00 1777.08 0.720 0.36 2.44 0.22
28.00 1777.11 0.729 0.39 2.59 0.24
30.00 1777.13 0.734 0.41 2.66 0.25
36.00 1777.18 0.745 0.46 2.85 0.28
40.00 1777.20 0.752 0.48 2.97 0.30

111111111111111111111' '11111" t II '11'111 till' I J 1111111111'11111111"1,1' 1111'111

I I I I I J I I I I I f I I I I I I I I I I I I J I ROADWAY OVERTOPPING DATA I I I I • I , I I I I I I I I I I J I I I I I J , I

,., 111111'1111"'11' IIIII f 11111" 1111111111111111111' .,1 J 11'11111111"'1' 111111.

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1781. 92

III' '111111111111111' 11.11111' t 111111'11111'1111 t 1'111'1111111111111111111111111
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CULVERT NO. G



1

CURRENT DATE: 04-16-1996
CURRENT TIME: 13:20:46

FILE DATE: 04-16-1996
FILE NAME: CULVI0

"1'1'1111111111"11'11 t I11II 1"1"111111111"1"111111111"'1111' I' "11111'" I ,

111111111111111111' 111111111111111111111111111111111111" 1111111"11111111'11111

SITE DATA CULVERT SHAPE, MATERIAL, INLET

11111111111111' 11111111' II

III11II111I1I1111111111111

INLET
TYPE

CONVENTIONAL
CONVENTIONAL

.024

.024

HANNING
n

11111111111'11111111 r III11

"1111'1 till" 11111' I1I1I1

RISE
(FT)

4.00
4.00

SPAN
(FT)

4.00
4.00

BARRELS
SHAPE
MATERIAL

1 CSP
1 CSP

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

60.57
61.23

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

1777.72
1777.52

INLET
ELEV.
(FT)

1778.52
1778.46

1
2
3
4
5
6

C
U
L
V,

1-

]

III1IIIIII t IIIIII11IIII1111 J t 11111"'11"111""111111 t, 1""'" III1III "it IIIII

111111,. f 111111111111111111111111111,. t III1IIIIIIII11111 f 1111111'" f 11111"11111

SUMMARY OF CULVERT FLOWS (CFS) FILE: CULV10 DATE: 04-16-1996

!LEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1778.52 0 0 0 0 0 0 0 0 0
1781. 28 76 37 38 0 0 0 0 0 4
1783.26 151 76 76 0 0 0 0 0 4
1783.82 227 89 90 0 0 0 0 47 5
1784.05 303 93 94 0 0 0 0 114 4
1784.24 379 96 97 0 0 0 0 182 3
1784.42 454 99 100 0 0 0 0 253 3
1784.58 530 101 102 0 0 0 0 324 3
1784.72 606 104 105 0 0 0 0 396 3
1784.86 681 106 107 0 0 0 0 468 3
1784.88 688 106 107 0 0 0 0 473 2
1783.53 166 83 83 0 0 0 0 OVERTOPPING
1111" III t 1111111'" t 111111"'1111111"111111" 1"". 11111. 111111111111111111111

1111"""11"111'1"1111111""1""1""""'1 II 11"'.1,'11,.,,1., 1"'1'11111 ,

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULV10 DATE: 04-16-1996

] HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR

1778.52 0.00 0 0 0.00
1781.28 -0.01 76 0 0.47

1
1783.26 0.01 151 -1 -0.41
1783.82 -0.00 227 1 0.39
1784.05 -0.00 303 1 0.33
1784.24 -0.01 379 3 0.81
1784.42 -0.00 454 3 0.57
1784.58 -0.00 530 2 0.37
1784.72 -0.00 606 2 0.26
1784.86 -0.00 681 1 0.20
1784.88 -0.00 688 2 0.32

1111111111111111' 11'1" 111'1111' 11"11' I"" II'" '1111"11111111' 111I11111111I11

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE <t) = 1.000
,11111111",1,1,1,11111111""1111111,111' 1111111111111111111'111111111111111111

1



1, CURRENT DATE: 04-16-1996
CURRENT TIME: 13:20:46

FILE DATE: 04-16-1996
FILE NAME: CULV10

2

"""1111'11"'1"" "'1111"1111'1111111111" r 1111111111111'111111111111 r IIIII

PERFORMANCE CURVE FOR CULVERT • 1 - 1 ( 4 BY 4 ) CSP
1111111111111111' 11111111111111111111111111" '111'111" 1111"11"'11111"11' IIII

CHARGE
FLOW
(cfs)

DIS- HEAD-
WATER CONTROL CONTROL FLOW
ELEV. DEPTH DEPTH TYPE

(ft) (ft) (ft) <F4>

INLET
NORMAL

DEPTH
(ft)

OUTLET
CRITICAL

DEPTH
(ft)

OUTLET
VEL. DEPTH

(fps) (ft)

TAILWATER
VEL. DEPTH

(fps) (ft)
"'11 t "1111111"1'" IIII f' 11111111"11111111" "'1" II til" "'111111 t 11111111"

l
o

37
76
89
93
96
99

101
104
106
106

1778.52
1781.28
1783.25
1783.82
1784.05
1784.23
1784.41
1784.57
1784.72
1784.86
1784.87

0.00
2.76
4.59
5.30
5.53
5.71
5.89
6.05
6.20
6.34
6.35

0.00
2.76
4.73
5.22
5.39
5.33
5.50
5.66
5.81
5.95
5.96

O-NF
1-S2n
2-M2c
2-M2c
2-M2c
6-FFn
6-FFn
6-FFn
6-FFn
6-FFn
6-FFn

0.00
1. 79
2.84
3.29
3.48
4.00
4.00
4.00
4.00

. 4.00
4.00

0.00
1.80
2.64
:1.86
2.92
2.96
3.00
3.04
3.07
3.10
3.10

0.00
6.81
8.70
9.30
9.51
7.66
7.87
8.07
8.25
8.41
8.42

0.00
1. 79
2.64
2.86
2.92
4.00
4.00
4.00
4.00
4.00
4.00

0.00
4.15
5.31
6.11
6.72
7.23
7.68
8.06
8.41
8.72
8.75

0.00
0.84
1.27
1. 60
1.89
2.15
2.39
2.61
2.81
3.00
3.02

'III fill t 111" t "1111111"""'111"'111" 1111111111" t '1"""""'111 J 111"'11

E1. inlet face invert
E1. inlet throat invert

1778.52 ft
0.00 ft

E1. outlet invert
E1. inlet crest

1777.72 ft
O.pO ft

'1""111111"'11111 Jill t" 11"'11' "'1" 111"'11"'11111 J 1"'11111111111""'11

l
***** SITE DATA ***** CULVERT INVERT

INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1778.52
2060.56
1777.72

1
0.0132
60.57

.I

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 4 . 00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPB CONVENTIONAL

INLET BOOB AND WALL THIN BooE PROJECTING
INLET DBPRESSION NONE

111111111111111111111111111111111111111111111111111111111111111111111111111111 J I



CURRENT DATE: 04-16-1996
CURRENT TIME: 13:20:46

FILE DATE: 04-16-1996
FILE NAME: CULV10

3

111111'1'111111111'1111111" IIIIIII1 r 1111111111111111111111111111111111111111' II

PERFORMANCE CURVE FOR CULVERT I 2 - 1 ( 4 BY 4 ) CSP
'11111111111'111111111111111111111111111111111111111111 t 111"11' 111111111111'11 f

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
III I t 11111111111'11111111111' IIIII t 1111'" 111'1' t IIII t III1IIIIIIIII111111111111 t

0 1778.46 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.20
38 1781.28 _ 2.82 2.82 1-S2n 1.75 1.84 7.27 1.75 4.15 1.04
76 1783.26 4.55 4.80 2-M2c 2.67 2.62 8.67 2.62 5.31 1.47
90 1783.81 5.35 5.32 2-M2c 3.08 2.87 9.36 2.87 6.11 1.80
94 1784.05 5.59 5.46 2-M2c 3.20 2.93 9.57 2.93 6.72 2.09
97 1784.23 5.77 5.58 2-M2c 3.33 2.98 9.72 2.98 7.23 2.35

100 1784.41 5.95 5.69 2-M2c 3.46 3.02 9.85 3.02 7.68 2.59
102 1784.57 6.11 5.79 2-M2c 3.57 3.05 9.97 3.05 8.06 2.81
105 1784.72 6.26 5.75 6-FFn 4.00 3.09 8.32 4.00 8.41 3.01
107 1784.86 6.40 5.88 6-FFn 4.00 3.12 8.48 4.00 8.72 3.20
107 1784.87 6.41 5.89 6-FFn 4.00 3.12 8.49 4.00 8.75 3.22

1111"1'1"1111 f II '" '" 1111'11111111111"11'1111"'111 t 1111111111" 11111111' "1

El. inlet face invert 1778.46 ft El. outlet invert 1777.52 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

11111111'11111111111111111111"'11111' 1111.11 I" 11"1' 1111"11111111111' III1IIII

.****.*******.***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

2000.00
1778.46
2061.22
1777.52

1
0.0154
61.23

1

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 4 . 00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

11111 t 111111111111111 t 11",111"".,,1,11, 1 "",., 11'1'111'111'1"11'11111 J 1111'



I i
4

II' " t 11111111111111'11111111' 11111111111'11 J 1111111111111 t 111111111111111111' II
,I

CURRENT DATE: 04-16-1996
CURRENT TIME: 13:20:46

FILE DATE: 04-16-1996
FILE NAME: CULV10

III1III1IIIII111111111I111111111111111I1111111111 t III1IIIIIIII111111111111111111

19.98
2.0

0.010
0.030

1777.72
1777.72 FT

1'11111111111" III1IIIIIIITAILWATER

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPB V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION(FT)

CULVERT NO.1 OUTLET INVERT BLEVATION

lit', 11111111111111' IIIIII

1

I]
UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNELI, *******

FLOW
(CFS)
0.00

75.70
151.40
227.10
302.80
378.50
454.20
529.90
605.60
681.30
688.00

W.S.B.
(FT)

1777.72
1778.56
1778.99
1779.32
1779.61
1779.87
1780.11
1780.33
1780.53
1780.72
1780.74

FROUDB
NUMBER

0.000
0.798
0.832
0.850
0.861
0.869
0.875
0.880
0.884
0.887
0.887

DBPTH
(FT)
0.00
0.84
1.27
1.60
1.89
2.15
2.39
2.61
2.81
3.00
3.02

VEL.
(FPS)
0.00
4.15
5.31
6.11
6.72
7.23
7.68
8.06
8.41
8.72
8.75

SHEAR
(PSF)
0.00
0.53
0.79
1.00
1.18
1.34
1.49
1. 63
1. 75
1.87
1.89

',111111 t " "1'11111" 11111"11"1'" 111" till' III f '1. J 111., 11111111111"1111111

I I , I I I I I I I f I If' , I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I , I I I I

1"111111"1" 11"""'1"'1' 11111"111111111111" 111111111111" t 111',11"'111 II

II
ROADWAY SURFACB
EMBANKMENT TOP WIDTH (FT)
CRBST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1783.53

11111" It' 1111111111111111111111111" 11111111111'1111111111'1' III" 1111111"1111

J J

J 1

IJ

II

II





CURRENT DATE: 04-16-1996
CURRENT TIME: 13:25:08

FILE DATE: 04-16-1996
FILE NAME: CULV12

1

1111111"1111111111111'1111111111111111111111111111" 111111111111111111111111' II

111111111111111111' III1III

II J 11111111111111111111111

FHWA CULVERT ANALYSIS
HY-8. VERSION 4.0

1111"'11111"'1111'11' III

1111111111111'1111111 r IIII

1111111111111111' IIIIIIIIII1IIIII11 t 11111111111111111' 11111111111111'11111111111

SITE DATA CULVERT SHAPE. MATERIAL, INLET

RISE MANNING
1FT) n

c
U
L
V

•
1
2
3
4
5
6

INLET
ELEV.
1FT)

1780.09
1780.17

OUTLET
ELEV.
1FT)

1779.14
1779.36

CULVERT
LENGTH

1FT)

64.02
63.13

BARRELS
SHAPE
MATERIAL

1 CSP
1 CSP

SPAN
(FT)

3.50
3.50

3.50
3.50

.024

.024

INLET
TYPE

CONVENTIONAL
CONVENTIONAL

1111" till 11111 11111 11111 11111 11111 11111 1 Jil" "'11111111111"111111111111111111

11111"'111111111111' II J II " If II "1"'1111111111"11111 f 111111. filii 11111 11111 1 ,

SUMMARY OF CULVERT FLOWS (CFS) FILE: CULV12 DATE: 04-16-1996

ELEV 1FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1780.09 0 0 0 0 0 0 0 0 0
1783.45 79 41 38 0 0 0 0 0 6
1785.97 158 79 79 0 0 0 0 0 5

l 1786.98 237 90 89 0 0 0 0 57 3
1787.22 316 92 91 0 0 0 0 131 4
1787.42 395 94 93 0 0 0 0 205 3
1787.60 474 96 95 0 0 0 0 281 3
1787.77 553 97 96 0 0 0 0 357 3
1787.93 632 97 97 0 0 0 0 437 3
1788.08 711 96 96 0 0 0 0 517 3
1788.09 718 96 96 0 0 0 0 523 2
1786.65 172 87 86 0 0 0 0 OVERTOPPING
1111"1'1"111 f 11111111111" 11111111111111111"11'1111111111'111111111111'111111

III J 1'11'111"'1'11'1"'111'.1"" III' "'1"11111111111111' II filii t .11"'1111111'

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULV12 DATE: 04-16-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(FT) FLOW (CP'S) ERROR (CFS) ERROR

1780.09 0.00 0 0 0.00
1783.45 -0.01 79 0 0.42
1785.97 0.00 158 -0 -0.00
1786.98 1.00 237 1 0.48
1787.22 -0.00 316 1 0.31
1787.42 -0.01 395 3 0.76
1787.60 -0.00 474 3 0.54
1787.77 -0.00 553 2 0.36
1787.93 -0.00 632 2 0.31
1788.08 -0.00 711 2 0.25
1788.09 -0.00 718 3 0.43

111111111111111111111111111111111111111111111111111" 111111111111111111111111111

<1> TOLERANCE 1FT) = 0.010 <2> TOLERANCE I') = 1.000
111111111' 1111111111111111111111111111111111111111111111111111111111111111111111



CURRENT DATE: 04-16-1996
CURRENT TIME: 13:25:08

FILE DATE: 04-16-1996
FILE NAME: CULV12

2

I" t 11111111"111111111111111111' 11111111111111111111111111111111111111111111111

PERFORMANCE CURVE FOR CULVERT' 1 - 1 ( 3.5 BY 3.5 ) CSP
'" 1111111'" 11111111'11111111111' 1111111111111111" 111111'1' 11"111111111111111

1
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) ( ft)
"1""1""'1" 11"""'" f 11111"1'" t 111""""" I' I til' 111111111111111111' I

1
0 1780.09 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00

41 1783.31 3.22 3.22 1-S2n 1. 99 1.99 7.29 1.99 4.94 1.23

1 79 1785.97 5.87 5.56 6-FFn 3.50 2.78 8.26 3.50 6.14 1. 81
90 1786.98 6.88 6.57 6-FFn 3.50 2.92 9.35 3.50 6.93 2.27
92 1787.22 7.13 6.81 6-FFn 3.50 2.95 9.59 3.50 7.53 2.65
94 1787.42 7.32 7.00 6-FFn 3.50 2.97 9.77 3.50 8.02 2.98
96 1787.60 7.50 7.21 6-FFn 3.50 2.99 9.94 3.50 8.44 3.28
97 1787.76 7.67 7.63 4-FFt 3.50 3.01 10.10 3.50 8.81 3.55
97 1787.92 7.61 7.83 4-FFt 3.50 3.01 10.04 3.50 9.14 3.80
96 1788.07 7.52 7.98 4-FFt 3.50 3.00 9.96 3.50 9.44 4.04
96 1788.08 7.51 7.99 4-FFt 3.50 3.00 9.95 3.50 9.47 4.06

1111"'11' "111" IIIII t ,,1.,1111.,11 f ,., f II 1,"'1"11' IIIIII filii' III Jill' IIIII f

E1. inlet face invert 1780.09 ft E1. outlet invert 1779.14 ft
81. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

IIIII III1IIII t 111111111111111111111111111111111111111111' 11111111"111 f III1IIIII

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

........ **.** ••
2000.00
1780.09
2064.01
1779.14

1
0.0149
64.02

]

1

1

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGB AND WALL THIN BDGE PROJECTING
INLET DEPRESSION NONB

11'1'111111' 11111'111111'111111111111111111' 11111111111111111111111.111111111111



3

CURRENT DATE: 04-16-1996
CURRENT TIME: 13:25:08

FILE DATE: 04-16-1996
FILE NAME: CULV12

1" t 11111"" t IIII J II f III1IIIIII J 11111111111.11 t IIIII J 1111111.1111 t 11111'1" I'll

t ",1"""""""""""1,,, t '1111""1 t 1"'111"1'1""'1 til. t t 1I1111111I111

1'1111"1111111111" I" 1,I""'fllll " II 111111111111111111111111111. "11"" "'1

2000.00
1780.17
2063.12
1779.36

1
0.0128
63.13

******* •• ********** SITE DATA ***** CULVERT INVERT
INLET STATION (PT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

PERFORMANCE CURVE FOR CULVERT' 2 - 1 ( 3.5 BY 3.5 ) CSP

***** CULVERT DATA SUMMARY **************.**.******
BARREL SHAPE CIRCULAR

BARREL DIAMETER 3 • 50 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGB PROJECTING
INLET DEPRESSION NONE

'11111111111111'11111111" IIII r III1IIIII1111111111111 t 11111111111111111" IIIIIII

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
111.111.,111111111.,11111' 1111111111111111" 11111111111111111"1' 11111111111"11

0 1780.17 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.22
38 1783.46 3.02 3.29 2-M2c 1.97 1.90 7.06 1.90 4.94 1.01
79 1785.97 5.80 5.59 6-FFn 3.50 2.77 8.16 3.50 6.14 1.59
89 1786.98 6.81 6.61 6-FFn 3.50 2.91 9.26 3.50 6.93 2.05
91 1787.22 7.05 6.84 6-FFn 3.50 2.94 9.51 3.50 7.53 2.43
93 1787.42 7.25 7.04 6-FFn 3.50 2.96 9.70 3.50 8.02 2.76
95 1787.60 7.43 7.21 6-FFn 3.50 2.99 9.87 3.50 8.44 3.06
96 1787.76 7.59 7.45 6-FFn 3.50 3.00 10.02 3.50 8.81 3.33
97 1787.92 7.64 7.75 4-FFt 3.50 3.01 10.07 3.50 9.14 3.58
96 1788.07 7.56 7.90 4-FFt 3.50 3.00 9.99 3.50 9.44 3.82
96 1788.08 7.54 7.91 4-FFt 3.50 3.00 9.97 3.50 9.47 3.84

I f II I' t 1111111'1111111111'11111111' 111111111111111' "111""'11""'1111111111'1

Bl. inlet face invert 1780.17 ft El. outlet invert 1779.36 ft
Bl. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

,
i

r
!



11111111,'1 t 1111111111111111' 1111111111'11111'11111 t III1IIII t 1111111111111" 11'1

111111111111111111' 111111111111111111111111111' IIIIIII r 11111", II r IIII111IIIIIII

..

CURRENT DATE: 04-16-1996
CURRENT TIME: 13:25:08

1111111'1 III1IIII t 11111" t TAILWATER

FILE DATE: 04-16-1996
FILE NAME: CULV12

11111111'111111' 11111111'1

4

10.56
2.0

0.010
0.030

1779.14
1779.14 FT

,

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPE VIH (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

* * ** ** * UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(CFS)
0.00

79.00
158.00
237.00
316.00
395.00
474.00
553.00
632.00
711. 00
718.00

W.S.E.
(FT)

1779.14
1780.37
1780.95
1781. 41
1781. 79
1782.12
1782.42
1782.69
1782.94
1783.18
1783.20

FROUDE
NUMBER

0.000
0.786
0.803
0.811
0.816
0.819
0.822
0.824
0.826
0.828
0.828

DEPTH
(FT)
0.00
1.23
1.81
2.27
2.65
2.98
3.28
3.55
3.80
4.04
4.06

VEL.
(FPS)
0.00
4.94
6.14
6.93
7.53
8.02
8.44
8.81
9.14
9.44
9.47

SHEAR
(PSF)
0.00
0.77
1.13
1.41
1.65
1.86
2.05
2.22
2.37
2.52
2.53

111111',11 t """111111111111111111111'1111111111' 1"'1'" II J 11111'1 t 1111"'" J I

I I I I I I I I , I I I I I I I I I , I I I I f I I ROADWAY OVERTOPPING DATA I f I I , I I I I I I I I I I , I I I I I I I I I I

1111""" 111111111111111' t 111111"111"11 J 1111.,11 t 1111.11 f III1IIIIIII t 1'111' II

ROADWAY SURFACE
EKBANJ(MENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1786.65

1"'111111111111111111111'11111111' 111111111111' 111'1111111111111111111111111111
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CULVERT NO. I



1

CURRENT DATE: 04-18-1996
CURRENT TIME: 07:54:24

FILE DATE: 04-18-1996
FILE NAME: CULV14

1111111111'111111111111111111111111111' 11111'1'11111111111 r •• r IIIII r 111111111111

111111111111111111111111111111111111111111111111111"1111111111111'1111111111111

SITE DATA CULVERT SHAPE, MATERIAL, INLET

'III" 111111'1111111111" I

1111111"111'1111111111111

INLET
TYPE

MANNING
n

IIII111IIII t 1"1111'111111

IIIIII1IIIII11111111111111

RISE
(FT)

SPAN
(FT)

BARRELS
SHAPE
MATERIAL

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

INLET
ELEV.
(FT)

C
U
L
V

•
1

1 1785.77 1785.41
2
3
4
5
6

59.97 1 CSP 2.00 2.00 .024 CONVENTIONAL

111111111111111111111' 1'1111111111111' 111"" 11111111111"'111'" ""'1111 fill' I

111111"1111'111111"1 t IIII t, III1IIIIIII IIII J 111111" II t IIIIII1IIIII111 t 1111111'

SUMMARY OF CULVERT FLOWS (CPS) FILE: CULV14 DATE: 04-18-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1785.77 0 0 0 0 0 0 0 0 1
1786.75 3 3 0 0 0 0 0 0 1
1787.21 6 6 0 0 0 0 0 0 1
1787.62 9 9 0 0 0 0 0 0 1

=1
1788.03 12 12 0 0 0 0 0 0 1
1788.67 15 15 0 0 0 0 0 0 1
1789.43 18 18 0 0 0 0 0 0 1
1790.00 20 20 0 0 0 0 0 0 1
1790.58 24 22 0 0 0 0 0 1 30
1790.61 27 22 0 0 0 0 0 5 9
1790.64 30 22 0 0 0 0 0 8 6
1790.55 22 22 0 0 0 0 0 OVERTOPPING
II'" t '1""11"11"'1111111111111111111111111111111111111'11'1 J' I .11111111 I 11I1

111" 1111 J 111111111111111111111111111'1111" 111111111111' 11111111111111' 1I1111I1

SUMMARY OF ITERATIVE SOLUTION ERRORS PILB: CULV14 DATE: 04-18-1996

.I
HEAD HEAD TOTAL FLOW t PLOW

ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR
1785.77 0.00 0 0 0.00
1786.75 0.00 3 0 0.00
1787.21 0.00 6 0 0.00

1 1787.62 0.00 9 0 0.00
1788.03 0.00 12 0 0.00

1
1788.67 0.00 15 0 0.00
1789.43 0.00 18 0 0.00
1790.00 0.00 20 0 0.00
1790.58 -0.00 24 1 3.94
1790.61 -0.00 27 0 0.70
1790.64 -0.00 30 0 0.97

1111111111111111111 t 1111111111111111 I 1111111111111111I11111111 I 11111111111'11111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (t) = 1.000
11111111111I1111111111111111111111111111111111111111111111111111 t t 1111'111111111



CURRENT DATE: 04-18-1996
CURRENT TIME: 07:54:24

FILE DATE: 04-18-1996
FILE NAME: CULV14

2

I I I I I I I I I I I I I , I I I I I I I I I I I I I , I , , I I 11 I I t I It' I I I I , I , I I I I I I I I I I I I I , I , I I I I I I I I I I , I I I I

PERFORMANCE CURVE FOR CULVERT , 1 - 1 ( 2 BY 2 ) CSP
IIIIII t, 11111111"1111111111111111111 r 1111.111 f 11111111111'1111111111111111'1111

OUTLET
CRITICAL

DEPTH
(ft)

CHARGE
FLOW
(cfs)

WATER
ELEV.

(ft)

DIS- HEAD-
CONTROL CONTROL FLOW

DEPTH DEPTH TYPE
(ft) (ft) <F4>

INLET
NORMAL

DEPTH
(ft)

OUTLET
VEL. DEPTH

(fps) (ft)

TAILWATER
VEL. DEPTH

(fps) (ft)
"1'11111111111111111'111'" 1111'111111111111' 1I111II til' f II' 11111111'11111"1' I

o
3
6
9

12
15
18
20
22
22
22

1785.77
1786.75
1787.21
1787.62
1788.03
1788.67
1789.43
1790.00
1790.57
1790.61
1790.64

0.00
0.90
1.32
1. 70
2.09
2.53
3.05
3.45
3.87
3.90
3.92

0.00
0.98
1.44
1.85
2.26
2.90
3.66
4.23
4.80
4.84
4.87

O-NF
2-M2c
2-M2c
2-M2c
6-FFn
6-FFn
6-FFn
6-FFn
6-FFn
6-FFn
6-FFn

0.00
0.77
1.15
1.56
2.00
2.00
2.00
2.00
2.00
2.00
2.00

0.00
0.60
0.86
1.07
1.24
1.40
1.52
1.60
1.66
1.66
1.67

0.00
3.75
4.63
5.28
3.82
4.77
5.73
6.37
6.97
7.01
7.03

0.00
0.60
0.86
1.07
2.00
2.00
2.00
2.00
2.00
2.00
2.00

0.00
1.57
2.04
2.37
2.63
2.85
3.04
3.16
3.37
3.51
3.64

0.00
0.19
0.28
0.36
0.43
0.49
0.54
0.58
0.64
0.69
0.73

111111" J '111 J IIIIII t 1111'11111111111" IIIIII fill J 11111" III J 1111111.,111 J 11'111

E1. inlet face invert
E1. inlet throat invert

1785.77 ft
0.00 ft

E1. outlet invert
E1. inlet crest

1785.41 ft
0.00 ft

11111111111111"" 1111111"1 III1III1IIIII1 J III1III1IIIII t IIIII t IIIII t 11111'1111'

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

.**** ... ********
2000.00
1785.77
2059.97
1785.41

1
0.0060
59.97

,I

****. CULVERT DATA SUMMARY ********.***************
BARREL SHAPB CIRCULAR

BARREL DIAMETER 2 . 00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

I I 111111 I111 I 11I11111 I II I I I I 11111111111I II I I I 1111111 I I 1111I1II1 I I I IIIII I II I 111'1



CURRENT DATE: 04-18-1996
CURRENT TIME: 07:54:24

FILE DATE: 04-18-1996
FILE NAME: CULV14

3

1111111'" III1I111I1I t I' .1" 11'111111111'111111111111111" 1111111111111' 111'1111

lilt 1111"1'11"'1" IIIII1 TAlLWATER """'1111111111'11111' II

III1II1111I t 111111111'11111111111111111111111111111111111111111111III1I11II11I11

••• * ••• REGULAR CHANNEL CROSS SECTION ... _*-------- .....
BOTTOM WIDTH (FT) 9.84
SIDE SLOPE HIV (X:1) 2.0

CHANNEL SLOPE VIM (FT/FT) 0.010
HANNING'S N (.01-0.1) 0.030
CHANNEL :INVERT BLEVATION (FT) 1785.41

CULVERT NO.1 OUTLBT INVERT ELEVATION 1785.41 FT

-** ••• - UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 1785.41 0.000 0.00 0.00 0.00
3.00 1785.60 0.640 0.19 1. 57 0.12
6.00 1785.69 0.677 0.28 2.04 0.18
9.00 1785.77 0.697 0.36 2.37 0.22

12.00 1785.84 0.711 0.43 2.63 0.27
15.00 1785.90 0.721 0.49 2.85 0.30
18.00 1785.95 0.729 0.54 3.04 0.34
20.00 1785.99 0.734 0.58 3.16 0.36

124.00 1786.05 0.741 0.64 3.37 0.40
27.00 1786.10 0.746 0.69 3.51 0.43
30.00 1786.14 0.750 0.73 3.64 0.46

"1111111111111111111"111111111111111111111" III' IIIIII til' 1111" II1III t 1"1111

I I I I , I I I I I I I I I I I I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I I I I I I

11""1"'111" 111111"11111"1111"111 t "'111'111' J 11"'1111"'1111'1111 J IIIIII

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST BLEVATION (FT)

PAVED
26.00

100.00
1790.55

I" '111111' 111'11' f 11111,. f 11111'11111' 11111111' 11111111111111. J 1'1111111'1111"



I i

Ii CULVERT NO. J

I
11

11

\I
II
I!
II
11

1-1

U

\I
II

11

1/

II
I



CURRENT DATE: 04-16-1996
CURRENT TIME: 13:30:24

FILE DATE: 04-16-1996
FILE NAME: CULV15

1

I " t I I I I I I J I I I I 1'1 I I I I I I I I I I J I I It I , I J I I I I I I I I , I I I I I I I I I I I I I I I I I I I I I I I I I I , I I I I I I I

III1III1IIIII111111111111I

IIIIIIIIIII111111111111111

FHWA CULVERT ANALYSIS
HY-8. VERSION 4.0

III1III1IIIII111I111111111

1"1111'1"111111111111111

111111111111111' 11111111111'1111111" ,,1111111111111 till' 111111111111111111111"

SITE DATA CULVERT SHAPE. MATERIAL. INLET

;

j

C
U
L
V

•
1
2
3
4
5
6

INLET
ELEV.
(FT)

1785.04
1785.64

OUTLET
ELEV.
(FT)

1784.56
1785.17

CULVERT
LENGTH

(FT)

80.12
82.05

BARRELS
SHAPE
MATERIAL

1 CSP
f CSP

SPAN
1FT)

4.00
3.50

RISE
(FT)

4.00
3.50

HANNING
n

.024

.024

INLET
TYPE

CONVENTIONAL
CONVENTIONAL

111111111111111111111' f IIIII II """"'111' "'1111"11'" IIII till fit f 1111111" I ,

"'1111111111111111111111' 111111111'" '" I" ,., J III1III J II til" III1III1IIIII1111

SUHHARY OF CULVERT FLOWS (CFS) FILE: CULV15 DATE: 04-16-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1785.04 0 0 0 0 0 0 0 0 0
1787.53 42 27 15 0 0 0 0 0 5
1788.64 83 50 33 0 0 0 0 0 4
1789.61 125 74 51 0 0 0 0 0 2
1790.65 166 91 65 0 0 0 0 9 5
1790.84 208 94 67 0 0 0 0 47 5
1790.98 250 96 68 0 0 0 0 84 4
1791.09 291 98 70 0 0 0 0 121 3
1791.20 333 99 71 0 0 0 0 160 3
1791.31 374 101 72 0 0 0 0 200 3
1791. 31 378 101 72 0 0 0 0 202 2
1790.55 153 90 63 0 0 0 0 OVERTOPPING
1'" f I J I J t t 111111"11 f '" J II J 111111111"""'1' """ '" ".,., •• ,, 111111'.,11111

'11"1'1' 111""" 111" 1""""1" " """ "",.,, •• ,," '1,1',1."" 11"11'111 t

SUMMARY OP ITERATIVE SOLUTION ERRORS PILE: CULV15 DATE: 04-16-1996

HEAD HEAD TOTAL PLOW , PLOW
ELEV(PT) ERROR(PT) PLOW (CPS) ERROR (CPS) ERROR

1785.04 0.00 0 0 0.00
1787.53 0.00 42 -0 -0.00
1788.64 -0.00 83 O. 0.01
178!L 61 0.01 125 -0 -0.33
1790.65 -0.01 166 1 0.90
1790.84 -0.01 208 1 0.36
1790.98 -0.01 250 1 0.38
1791. 09 -0.01 291 3 0.93
1791. 20 -0.01 333 2 0.75
1791.31 -0.00 374 2 0.59
1791.31 1.00 378 3 0.78

111111'1' 1'11'1",1'.,.,1,1,1""'1,,1111"'111,',1"111.,,1.,1.1 J 111111 J 1'1 Jill

<1> TOLERANCE 1FT) = 0.010 <2> TOLERANCE It) = 1.000
111111'1"1'11'11"'1'11"11"'1'1"1"1111'1 J 111'" 11111I111I1111111111111111I1



t 111111111' 1111' 111111" 1111"111111111111111' III1111111111I11111111111111111111

PERFORMANCE CURVE FOR CULVERT I 1 - 1 ( 4 BY 4 ) CSP
1\

CURRENT DATE: 04-16-1996
CURRENT TIME: 13:30:24

FILE DATE: 04-16-1996
FILE NAME: CULV15

2

n

I!

11111"1 "'11111'1111111 J r, 111111111111111111111111111111111111111111111' III1I r I

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
PLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) 1ft) (ft) <F4> (ft) (ft) (fps) 1ft) (fps) (ft)
11"'111'1' 1111111111111111" 111111' III11II11IIII111111111111111 t 11'111111111111

0 1785.04 0.00 0.00 O-NP 0.00 0.00 0.00 0.00 0.00 0.00
27 1787.54 2.30 2.50 2-M2c 1.86 1.52 6.08 1.52 4.23 0.98
50 1788.64 3.36 3.60 2-M2c 2.78 2.12 7.43 2.12 5.25 1.45
74 1789.60 4.48 4.56 6-PPn 4.00 2.59 5.88 4.00 5.92 1.81
91 1790.64 5.41 5.60 6-FPn 4.00 2.88 7.24 4.00 6.43 2.11
94 1790.84 5.59 5.80 6-FFn 4.00 2.93 7.48 4.00 6.85 2.37
96 1790.98 5.72 5.94 6-FPn 4.00 2.96 7.64 4.00 7.21 2.61
98 1791. 09 5.82 6.05 6-FPn 4.00 2.98 7.78 4.00 7.52 2.83
99 1791.20 5.93 6.16 6-FFn 4.00 3.01 7.90 4.00 7.80 3.03

101 1791. 30 6.01 6.26 6-PFn 4.00 3.03 8.01 4.00 8.06 3.21
101 1791. 30 6.02 6.26 6-FPn 4.00 3.03 8.01 4.00 8.08 3.23

1111111111'1' 111.,1111111111111111111111111111 "'111111111111 t 11111111111111111'

El. inlet face invert 1785.04 ft El. outlet invert 1784.56 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

J II fllill J "1 J '11" II J 1"11111111111 IIIII1III1IIIII111I 1111"'11 J IIIII J 1"1111 J I

J'

***** SITE DATA ***** CULVERT INVERT
INLET STATION 1FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION 1FT)

NUMBER OF BARRELS
SLOPE IV-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

******** ... ** ••
2000.00
1785.04
2080.12
1784.56

1
0.0060
80.12

r
r
r

I

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

IIIII , If 11111111111111111111' III1III1IIIII11111111111111111111111111111111111111



CURRENT DATE: 04-16-1996
CURRENT TIME: 13:30:24

FILE DATE: 04-16-1996
FILE NAME: CULV15

3

1111111111111111' r 1111111111'111'111111111 r IIIIII rill' 111111111111111111" IIIIII

PERFORMANCE CURVE FOR CULVERT I 2 - 1 ( 3.5 BY 3.5 ) CSP
t 111111.111 J III1IIIII r 11111111111111111111111111111111' 1111111111111' 1'111111111

DIS- HEAD- INLET OlrrLET

~
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OlrrLET TAILWATER
PLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) ( ft) (fps) (ft)
11"1111"'11111111111111111 J 1111111111"1111111111111111111111111111'1111111111

0 1785.64 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.61

j
15 1787.54 1.74 1. 90 2-M2c 1.44 1.16 5.29 1.16 4.23 0.37
33 1788.65 2.80 3.01 2-M2c 2.37 1.78 6.74 1.78 5.25 0.84
51 1789.60 3.82 3.96 6-FFn 3.50 2.23 5.33 3.50 5.92 1.20
65 1790 ..65 4.69 5.01 6-PFn 3.50 2.51 6.71 3.50 6.43 1.50
67 1790.84 4.85 5.20 6-FFn 3.50 2.55 6.93 3.50 6.85 1.76
68 1790.98 4.97 5.34 6-FFn 3.50 2.58 7.10 3.50 7.21 2.00
70 1791. 09 5.06 5.45 6-FFn 3.50 2.60 7.23 3.50 7.52 2.22
71 1791.20 5.16 5.56 6-FFn 3.50 2.62 7.35 3.50 7.80 2.42
72 1791.31 5.24 5.67 6-FFn 3.50 2.65 7.47 3.50 8.06 2.60
72 1791.31 5.25 5.67 6-FFn 3.50 2.65 7.48 3.50 8.08 2.62

'1111111111111111111111111 f II f III1IIIII J 111111111111'11111'1111111111111 J 1111111

El. inlet face invert 1785.64 'ft El. outlet invert 1785.17 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

1111"111111'1 t, 1'1 J' 1111111111111111' 11111111111111111' III1III1IIIII11111111111

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1785.64
2082.05
1785.17

1
0.0057
82.05

J

***** CULVERT DATA SUMMARY **********.*.*********••
BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET BOOE AND WALL THIN EooE PROJECTING
INLET DEPRESSION NONE

1111111111111111111111 J 111111111111111111111111111111111111111111111111111111III



CURRENT DATE: 04-16-1996
CURRENT TIME: 13:30:24

FILE DATE: 04-16-1996
FILE NAME: CULV15

4

1111" 11111111111111"11111 r 1111111" IIIIIII r 1111111111111111111111111111111' 1"

'1111111111111111111111111 TAILWATER IIII till Jill, 11111111"111

11111111111111111111' 111"111111111111111111111111111111111 J IIIII111111111 t IIIII

8.04
2.0

0.010
0.030

1784.56
1784.56 FT

1

II
;

(I

••••••• REGULAR CHANNEL CROSS SECTION ••••••••••••••••
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPE VIH (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT t!:LEVATION

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
I

r
*******

FLOW
(CFS)
0.00

41. 60
83.20

124.80
166.40
208.00
249.60
291.20
332.80
374.40
378.00

W.S.E.
(FT)

1784.56
1785.54
1786.01
1786.37
1786.67
1786.93
1787.17
1787.39
1787.59
1787.77
1787.79

FROUDE
NUMBER

0.000
0.753
0.769
0.776
0.781
0.784
0.786
0.789
0.790
0.792
0.792

DEPTH
(FT)
0.00
0.98
1.45
1.81
2.11
2.37
2.61
2.83
3.03
3.21
3.23

VEL.
(FPS)
0.00
4.23
5.25
5.92
6.43
6.85
7.21
7.52
7.80
8.06
8.08

SHEAR
(PSF)
0.00
0.61
0.90
1.13
1. 32
1.48
1. 63
1. 76
1. 89
2.00
2.01

111111111" 1111111111111'1'1'1111 t III1IIIII1IIIII1111111111111111111111111111111

I1I1I111I111I1111I111111I1 ROADWAY OVERTOPPING DATA 111111111111111II111I111I1

III1IIIIIIII1111111111I11111111111111111111111111111111111111111111111111111111.

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1790.55

I

r
IIIII t III1IIIIII J 111111111.11111 J 11111111111"11111111 J t 11.111111111111111111111



1

CULVERT NO. K

I
I
I
)

I
!
}

I
I
I
J

I
\

J

I
)

I
I
I



J i

1

11 1

'1111111111111111111111 t 111111111111111111" 11'1111 t 11111'1111111'11111'11111111

IIIIII1IIIII11I r 11'1"111111111111' III1IIIII r 1111111111111111111111'"'11 r 111"111

SITE DATA CULVERT SHAPE, MATERIAL, INLET

1111111111'111111111111111

INLET
TYPE

CONVENTIONAL.024

MANNING
n

FILE DATE: 04-09-1996
FILE NAME: CF16

11111111111111111" 1'1.111

111111111111" II" 11'111' ,

2.50

RISE
(FT)

2.50

SPAN
(FT)

BARRELS
SHAPE
MATERIAL

1 CSP

FHWA CULVERT ANALYSIS
MY-8, VERSION 4.0

82.06

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

INLET
ELEV.
(FT)

1792.55 1791.80

"II" III' "'11"11'111111

C
U
L
V

•
1
2
3
4
5
6

CURRENT DATE: 04-09-1996
CURRENT TIME: 16:23:32

II

fl

}1

1111111111111111111" 11'11111"'1'1' 1"'11'1111'11111 f IIIII J 1"111111"1 t IIIIIII

II

II
II

11111111111'1111 t 1111111'11111' 1.111111' ,.1 "'1"111'111111 t '1111111"'11111111'

SUMMARY OF CULVERT FLOWS (CFS) FILE: CF16 DATE: 04-09-1996

!!:LEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1792.55 0 0 0 0 0 0 0 0 1
1793.53 4 4 0 0 0 0 0 0 1
1793.99 7 7 0 0 0 0 0 0 1
1794.34 11 11 0 0 0 0 0 0 1
1794.66 14 14 0 0 0 0 0 0 1
1794.97 18 18 0 0 0 0 0 0 1
1795.28 21 21 0 0 0 0 0 0 1
1795.62 25 25 0 0 0 0 0 0 1
1795.70 25 25 0 0 0 0 0 0 1
1795.80 32 26 0 0 0 0 0 6 11
1795.83 35 26 0 0 0 0 0 9 6
1795.73 25 25 0 0 0 0 0 OVERTOPPING
"'1111""'11111" ""1111" 1111111111111" ""'1"""""'111'111111111111111

1]

/j

Jf

1111111111I11111111 J I J "".",1,1","""" J 1I111111111 J ,., J 111111I11 J 1111I1111

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CF16 DATE: 04-09-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(PT) ERROR(FT) FLOW'(CFS) ERROR (CFS) ERROR

1792.55 0.00 0 0 0.00
1793.53 0.00 4 0 0.00
1793.99 0.00 7 0 0.00
1794.34 0.00 11 0 0.00
1794.66 0.00 14 0 0.00
1794.97 0.00 18 0 0.00
1795.28 0.00 21 0 0.00
1795.62 0.00 25 0 0.00
1795.70 0.00 25 0 0.00
1795.80 -0.00 32 0 0.63
1795.83 -0.00 35 0 0.73

11111111111111' 111I1111111111111111111I111111111111111111I111111111111111111I11 ,

II1111111111 J 11I11111111111111111111 J J 111'111111111111111111 J 11111I11111I11111111,
<1> TOLERANCE 1FT) = 0.010 <2> TOLERANCE (,) = 1.000

II

II
I



CURRENT DATE: 04-09-1996
CURRENT TIME: 16:23:32

FILE DATE: 04-09-1996
FILE NAME: CF16

2

II f 11111"11111' Ill' t II' 111111111111111111111111111111111111111111111111111' IIII

PERFORMANCE CURVE FOR CULVERT I 1 - 1 ( 2.5 BY 2.5 ) C5P
"1111'111"1'" 11111111111111111111111111111' 111'1111111111'1111111111111111111

015- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) eft) (ft) (ft) <F4> (ft) (ft) (fps) eft) efps) eft)
II' ,III" IIII1III1IIIII111 t 111111111111'1"11"111111"11' 11111"111111111111111

0 1792.55 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
4 1793.53 0.92 0.98 2-M2c 0.68 0.60 3.81 0.60 2.10 0.32
7 1793.99 1.30 1.44 2-M2c 0.99 0.87 4.60 0.87 2.65 0.48

11 1794.34 1. 65 1.79 2-M2c 1.24 1.08 5.18 1.08 3.02 0.60
14 1794.66 1. 97 2.11 2-M2c 1.48 1.26 5.65 1.26 3.31 0.71
18 1794.97 2.28 2.42 2-M2c 1.73 1.41 6.13 1.41 3.54 0.80
21 1795.28 2.61 2.73 2-M2c 2.03 1. 55 6.56 1.55 3.74 0.88
25 1795.62 2.97 3.07 6-FFn 2.50 1. 68 4.99 2.50 3.92 0.96
25 1795.70 3.02 3.15 6-FPn 2.50 1. 70 5.09 2.50 3.94 0.97
26 1795.79 3.09 3.24 6-FFn 2.50 1.72 5.21 2.50 4.22 1.10
26 1795.83 3.11 3.28 6-FPn 2.50 1.73 5.25 2.50 4.35 1.16

111111111111111" III1IIIIII t '" t 11111111111"'" 11111111111111111" 11111""1111

El. inlet face invert 1792.55 ft El. outlet invert 1791. 80 ft
8l. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

""1111 t I 1111 III It 11111 11111 11111 11111 III t III1IIIIII fill filii t 11111111'11111111

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION eFT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE eFT)

**************
2000.00
1792.55
2082.06
1791. 80

1
0.0091
82.06

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.50 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

'" I" 111111111111111111111 111I1111111111111111111111111111111111111111111111111



"I "111111111111' 1111" 1111111111111111111' 111111'1111' II till' 11111111111111" I

1.

J1

CURRENT DATE: 04-09-1996
CURRENT TIME: 16:23:32

111111'1111111111111111111 TAILWATER

FILE DATE: 04-09-1996
FILE NAME: CF16

11111111111111111111111111

3

111'1111111111111'111111111111111111" 111111'11111111111111111111111" IIIIIIIIII

... _-*- REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH (FT) 4.59
SIDE SLOPE HIV (X: 1) 2.0

If

CHANNEL SLOPE VIH (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION fFT) 1791.80

CULVERT NO.1 OUTLET INVERT ELEVATION 1791.80 FT

-*-_... UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

II FLOW W.S.E. FROUDB DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 1791. 80 0.000 0.00 0.00 0.00

11

3.50 1792.12 0.656 0.32 2.10 0.20
7.00 1792.28 0.678 0.48 2.65 0.30

10.50 1792.40 0.688 0.60 3.02 0.37
14.00 1792.51 0.695 0.71 3.31 0.44
17.50 1792.60 0.699 0.80 3.54 0.50
21.00 1792.68 0.702 0.88 3.74 0.55

~I
24.50 1792.76 0.705 0.96 3.92 0.60
25.00 1792.77 0.705 0.97 3.94 0.61
31.50 1792.90 0.708 1.10 4.22 0.69
35.00 1792.96 0.710 1.16 4.35 0.73

"I 1111111' t I' t 11111111111'1111'1111' III It' I'll J 1111111' t IIIIII fill' 1111' t IIIII f

, , , , I I I I I I I I I I , I I I I I I I I I , I ROADWAY OVERTOPPING DATA I I I I I I I I , I I I , I I I I I I I I I I I , I

""1111'111111 f .111 t t 1111" III1III1IIIII111111 fill J 11111'1'1111" IIII f 1'11"'1'

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1795.73

1

'11'1111111 "'1 .111111111" 11'11111111111111111111111111111111111111111111111111



I

1
j

I

1

1

I

CULVERT NO. L

I

)

\

I
t

l
I
)

I



1

I'
CURRENT DATE: 04-16-1996
CURRENT TIME: 14:31:10

FILE DATE: 04-16-1996
FILE NAME: CULV17

1

'" r 111"11' 1111'11111111111" IIII trill' 1'11111" 11111111'1'1" 111111'11111 r, III

1"'11'111'11""111111111

111'11111'111111111111" I ,

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

11111111111111111111111111

1111111111111111111111111 ,

IIII J r 1111111'1 I 1111"'1111"1' 1111111111111111111111111111111111" 11'11111111 r I

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U -------------------------- -----------------------------------------------
L INLET OUTLET CULVERT BARRELS
V ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET• (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

-------------------------- -----------------------------------------------
1 1795.64 1794.64 62.97 1 CMPA 3.50 2.42 .025 CONVENTIONAL
2 1794.67 1793.14 61.54 1 CSP 4.00 4.00 .024 CONVENTIONAL
3 1794.71 1793.19 60.16 1 CSP 4.00 4.00 .024 CONVENTIONAL

r
4 1795.65 1793.77 61. 78 1 CMPA 3.50 2.42 .025 CONVENTIONAL
5 1796.02 1794.25 61.51 1 CMPA 3.50 2.42 .025 CONVENTIONAL
6

1'11111111111111111'1' 1111111111111111111111111' 11"111'11111 t 11111111111' III" I

I I I I I I I I I I I I I , I I I I I I I I I I I I I I I I I I I 1'1 I I I I I I I I I I I I I J , I , I I J " 1.1 I I I I I I I I I • I I I I I I 1'1

SUMMARY OF CULVERT FLOWS (CFS) FILB: CULV17 DATE: 04-16-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1795.64 0 0 0 0 0 0 0 0 0

~'
1796.89 79 10 26 25 11 6 0 0 4
1797.79 157 24 45 45 24 18 0 0 2
1798.69 236 36 65 65 37 32 0 0 2
1799.79 314 47 87 86 48 45 0 0 6
1800.46 393 52 98 97 54 51 0 40 5

r 1800.69 471 53 101 101 56 53 0 103 3
1800.89 550 55 104 104 56 54 0 173 3
1801.07 628 55 107 106 55 55 0 246 3
1801. 24 707 55 109 109 55 55 0 322 3
1801. 25 712 54 109 109 55 55 0 326 2
1800.20 337 50 93 93 52 49 0 OVERTOPPING
111111111111' 11'1111 I I 111'111 t, t II t 111I111111I1111111111 I I J I1I11 I 11111111II11111

111111. J' II I 1I111 J 11111111111' 111111111111111111111111111 t 1111II1111111111111111

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULV17 DATE: 04-16-1996

HEAD HEAD TOTAL FLOW t FLOW
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR

1795.64 0.00 0 0 0.00
1796.89 -0.00 79 0 0.28
1797.79 -0.00 157 0 0.04
1798.69 -0.00 236 0 0.09
1799.79 -0.01 314 1 0.35
1800.46 -0.00 393 1 0.19
1800.69 -0.01 471 5 0.98

1
1800.89 -0.01 550 4 0.69
1801.07 -0.01 628 3 0.48
1801. 24 -0.00 707 3 0.36
1801.25 1.00 712 4 0.53

11111111111 J 111111111111111111111111111. 11111111' 111111111111111111111' 1111' I111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (t) = 1.000
"1111111111,1111".11111 t t 11111 t 11111111111111111111111' 11111111111111111111111



CURRENT DATE: 04-16-1996
CURRENT TIME: 14:31:10

FILE DATE: 04-16-1996
FILE NAME: CULV17

2

111'111111'11'111'1' 111111111111111111111111111' 1'1'11"111111111111111111' 11111

PERFORMANCE CURVE FOR CULVERT' 1 - 1 ( 3.5 BY 2.416667 ) CHPA
I I I I , I I I I I I I I I I I I I I I I I I I I I I I I I , I I .. I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I , I I I I I I I I I I I I I I

015- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAlLWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(efs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
'1111 t 111111111' 111111111111111111111111111111111111111111'1111 t III1IIIII1IIIII1

0 1795.64 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -1.50
10 1796.88 1.24 1.24 1-S2n 0.74 0.78 4.86 0.74 4.95 -0.26
24 1797.78 2.14 2.14 1-S2n 1.25 1.26 6.20 1.25 6.14 0.32
36 1798.68 2.93 3.04 2-M2e 1. 69 1. 56 7.26 1.56 6.93 0.78
47 1799.79 4.01 4.15 6-FFn 2.42 1. 82 6.97 2.42 7.53 1.16
52 1800.46 4.55 4.82 6-FFn 2.42 1.92 7.66 2.42 8.02 1.49
53 1800.68 4.73 5.04 6-FFn 2.42 1. 94 7.88 2.42 8.44 1. 79
55 1800.89 4.90 5.25 6-FFn 2.42 1. 96 8.07 2.42 8.81 2.06
55 1801.07 4.95 5.43 6-FFn 2.42 1. 97 8.12 2.42 9.14 2.32
55 1801.24 4.89 5.60 4-FFt 2.42 1.96 8.39 2.42 9.43 2.55
54 1801.24 4.88 5.60 4-FFt 2.42 1. 96 8.37 2.42 9.45 2.57

11111'11111111111111111 t 1111 •• 11111' fll.IIII'11 t 1'1'11"11'111' r 1,.1 t IIII J II J II f

E1. inlet face invert 1795.64 ft E1. outlet invert 1794.64 ft
El. inlet throat invert 0.00 ft El. inlet erest 0.00 ft

111111111'1111111111 J It 1111111111111111' III1IIIIII t III1III1IIIII1111111111111111

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1795.64
2062.96
1794.64

1
0.0159
62.97

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE PIPE ARCH
BARREL SPAN 3 . 50 FT
BARREL RISE 2.42 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.025

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL PROJECTING

INLET DEPRESSION NONE

1111""'1'1".1"""1 •• ' '1'1'1111'" f II f 1'111111111111' 11"'" "111111111'1111



I I
1 1

3

1'1111111' Ill" 1111'1" 111111111111111111111' 111111111' till' 1111111'111111"11"

PERFORMANCE CURVE FOR CULVERT • 2 - 1 ( 4 BY 4 ) C5P
I , CURRENT DATE: 04-16-1996

CURRENT TIME: 14:31:10
FILE DATE: 04-16-1996
FILE NAME: CULV17

1111111111111111111111111111111' 1111111'1111111111111111111111111111111111111111

OUTLET
CRITICAL

DEPTH
(ft)II CHARGE

FLOW
(cfs)

DI5- HEAD-
WATER CONTROL CONTROL FLOW
ELEV. DEPTH DEPTH TYPE

(ft) (ft) (ft) <F4>

INLET
NORMAL

DEPTH
(ft)

OUTLET
VEL. DEPTH

(fps) (ft)

TAILWATER
VEL. DEPTH

(fps) (ft)
1.,1 t 11111111.1 1111'111'11'1' 1111'11' 1111111'1111111"11111 f III1III1IIIII1111111

lit' 111111111'11111111111111111111111111111111111111' t 11111111'1,°'11111111111111

El. inlet face invert 1794.67 ft
El. inlet throat invert 0.00 ft

El. outlet invert
El. inlet crest

1793.14 ft
0.00 ft

0.00
1. 24
1. 82
2.28
2.66
2.99
3.29
3.56
3.82
4.05
4.07

0.00
4.95
6.14
6.93
7.53
8.02
8.44
8.81·
9.14
9.43
9.45

0.00
1.24
1.68
2.07
2.48
2.70
2.77
2.83
2.89
4.00
4.00

0.00
7.83
9.07
9.94

10.60
10.85
10.92
10.96
11.00

8.69
8.70

0.00
1.50
2.02
2.44
2.82
2.98
3.04
3.08
3.12
3.16
3.16

0.00
1.24
1. 68
2.07
2.48
2.70
2.77
2.83
2.89
2.95
2.95

O-NF
1-52n
1-S2n
5-S2n
5-S2n
5-S2n
5-S2n
5-S2n
5-S2n
4-PPt
4-FFt

0.00
2.22
3.12
4.02
5.11
5.79
6.01
6.21
6.40
6.06
6.08

0.00
2.22
3.12
4.02
5.11
5.79
6.01
6.21
6.40
6.57
6.58

1794.67
1796.89
1797.79
1798.69
1799.78
1800.46
1800.68
1800.88
1801.07
1801.24
1801.25

o
26
45
65
87
98

101
104
107
109
109

J I
I I

1111111111111111111111' III1III t 1111"'1' 1111111111111111111111' 111'1111111111111

)I

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1794.67
2061.52
1793.14

1
0.0249
61.54

1 f

JJ

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 4 . 00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

IJ
1

11111111111111111111111111111111111111111111111111111111I11111111111111111111111

..

11

1I



CURRENT DATE: 04-16-1996
CURRENT TIME: 14:31:10

FILE DATE: 04-16-1996
FILE NAME: CULV17

6

III1IIII r 1"11111" 111111111111111' 111111111111111' IIIIII11 t III1IIIII1 t t 111"'1'

PERFORMANCE CURVE FOR CULVERT I 5 - 1 ( 3.5 BY 2.416667 ) CMPA
1111111111111111111111111"1111111111111111111111111' IIIIII r IIIIIIIIIII111111111

1
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ·ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
11111"" "'1"'1111111""'1' 111111"1" It 1111111'" t "111"" fl. IIIII 1111"'11

1
0 1796.02 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -1.11
6 1796.89 0.87 0.87 1-S2n 0.46 0.56 4.93 0.46 4.95 0.13

18 1797.78 1.76 1.76 1-S2n 0.86 1.07 7.11 0.86 6.14 0.71
32 1798.69 2.67 2.67 5-S2n 1.24 1.48 8.33 1.24 6.93 1.17
45 1799.78 3.76 3.76 5-S2n 1. 59 1. 78 8.98 1. 59 7.53 1.55
51 1800.45 4.43 4.43 5-S2n 1. 79 1.90 9.14 1. 79 8.02 1.88
53 1800.68 4.66 4.66 5-S2n 1.86 1.94 9.17 1. 86 8.44 2.18
54 1800.88 4.86 4.67 4-FFt 1.92 1.96 8.37 2.42 8.81 2.45
55 1801.07 4.97 5.05 4-FFt 1.97 1. 97 8.50 2.42 9.14 2.71
55 1801. 24 4.91 5.22 4-FFt 1. 94 1. 96 8.43 2.42 9.43 2.94
55 1801.25 4.91 5.23 4-FFt 1. 94 1. 96 8.43 2.42 9.45 2.96

11111" """111111"'1"11" "II '11111' 111"1" 111111'11111'111"11111 till. IIII

El. inlet face invert 1796.02 ft El. outlet invert 1794.25 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

1111111,tl.,1111111111111111 t "'1 til" 1111"111' '111"1111111111111 t 11,,'11111"

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1796.02
2061.48
1794.25

1
0.0288
61.51

1
j

J

***** CULVERT DATA SUMMARY ***********.*********.**
BARREL SHAPE PIPE ARCH
BARREL SPAN 3.50 FT
BARREL RISE 2.42 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.025

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL PROJECTING

INLET DEPRESSION NONE

111I11 t 1111111111111'111'11'11" 111111'11111'11111111111111111'1111111111111' 1'1



1111111111111111111" 111111"'11"" Ill' t 11'1111"1 J IIII1III1IIIII11111111111111

I~

rI
CURRENT DATE: 04-16-1996
CURRENT TIME: 14:31:10

1111'" 11111111111" III t II TAILWATER

FILE DATE: 04-16-1996
FILE NAME: CULV17

1"1'1"'11111111111' I t .11

7

11

I!
JI
j1

fI

11111111'11' 11111111111111111' IIIIIII t "'11" 111111""11" t 1111111' IIIIII1IIIII

....... REGULAR CHANNEL CROSS SECTION ** ••••••••••••••
BOTTOM WIDTH (FT) 10.37
SIDE SLOPE HIV (X:1) 2.0

CHANNEL SLOPE VIH (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 1793.14

CULVERT NO. 1 OUTLET INVERT ELEVATION 1794.64 FT

****.*. UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CPS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 1793.14 0.000 0.00 0.00 0.00

78.50 1794.38 0.784 1.24 4.95 0.77
157.00 1794.96 0.801 1.82 6.14 1.14
235.50 1795.42 0.809 2.28 6.93 1.42
314.00 1795.80 0.814 2.66 7.53 1. 66
392.50 1796.13 0.817 2.99 8.02 1.87
471. 00 1796.43 0.820 3.29 8.44 2.05
549.50 1796.70 0.822 3.56 8.81 2.22
628.00 1796.96 0.824 3.82 9.14 2.38
706.50 1797.19 0.826 4.05 9.43 2.53
712.00 1797.21 0.826 4.07 9.45 2.54

"11111 t 111"""" t 111111"" III til'" IIIIII t 111111111,.,11 til'" t III1IIIIIIIII

I I I I I I I I I I I I I I I I I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I , I , I I

t 111111111" t I" til" ""'11" "'l t 111"1111 t "111""" 1"1111111""'" IIII1II

11

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1800.20

11

Ii

r

f

1111'" II t "11' t IIIIII J 111""111'1""', 1 1111 1.,1111 1 1111111111111111111111' III
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CULVERT NO. L2 }
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I
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J
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I
I
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j

I



11111"111' I J II'" 111111111111111111111111 t 1111111111111111. f 111111111111111111'

't 1111'1111111111111" 11.111111111 r 1'11111111111111111111111 r 111111111' I11111111

III J 11111"11111'111'11' 1111'11111 t '111' 1111111" 11111 "filii 11111 III '1111'11111

SITE DATA CULVERT SHAPE. MATERIAL. INLET

1

INLET
TYPE

CONVENTIONAL.025

MANNING
n

FILE DATE: 04-29-1996
FILE NAME: CULV18

I I I , I I .. I I I I I I I I I I , I I I , I I I

1111""1111'111111' , filii

2.42

RISE
(FT)

3.50

SPAN
(FT)

1 CMPA

BARRELS
SHAPE
MATERIAL

FHWA CULVERT ANALYSIS
HY-8. VERSION 4.0

61. 58

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

INLET
ELEV.
(FT)

1800.63 1800.05

1111111111111 r 111111' IIII ,

11111" II' 11111. til' 11"'1

C
U
L
V

•
1
2
3
4
5
6

CURRENT DATE: 04-29-1996
CURRENT TIME: 09:49:32

I 1

I I
1 I

1 I

J J

1 I
I 1
1 I

IJ

., III1IIII t 11111111111'1111 t 11111111111'1"1' 1'1111111111' 11'1111111'1111111111'

SUMMARY OF CULVERT FLOWS (CPS) PILE: CULV18 DATE: 04-29-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1800.63 0 0 0 0 0 0 0 0 1
1801.54 5 5 0 0 0 0 0 0 1
1801. 94 10 10 0 0 0 0 0 0 1
1802.32 15 15 0 0 0 0 0 0 1
1802.64 20 20 0 0 0 0 0 0 1
1802.96 25 25 0 0 a a 0 0 1
1803.27 30 30 0 0 0 0 0 0 1
1803.68 35 35 0 0 0 0 0 0 1
1804.25 40 40 0 0 0 0 0 0 1
1804.60 45 43 0 0 0 0 0 2 26
1804.65 50 43 0 0 0 0 0 6 7
1804.57 43 43 0 0 0 0 a OVERTOPPING
11111111111"1 t 11111111111'11' '111111111111' 1"'" 111111111I111 1.1111.1' 11'11111

111"" 1"'1111'1111"""'" "'" '1"11' , •• " 'I 11111" "1.11111". 111"" 111I11

SUMMARY OP ITERATIVE SOLUTION ERRORS FILE: CULV18 DATE: 04-29-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(FTI P'LOW(CFS) ERROR (CFS) ERROR

1800.63 0.00 0 0 0.00
1801.54 0.00 5 0 0.00
1801.94 0.00 10 0 0.00
1802.32 0.00 15 a 0.00
1802.64 0.00 20 0 0.00
1802.96 0.00 25 0 0.00
1803.27 0.00 30 0 0.00
1803.68 0.00 35 0 0.00
1804.25 0.00 40 0 0.00
1804.60 -0.00 45 0 0.84
1804.65 -0.00 50 a 0.70

11111111111111111,,1111111111111111.,11.,11111111,1111111111'11111' 11111' I1111I1

I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I 1 I 1 I I I I I I I

f 1
<1> TOLERANCE (FT) ~ 0.010 <2> TOLERANCE (\) = 1.000

11

f I
I I
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f

CURRENT DATE: 04-15-1996
CURRENT TIME: 13:49:22

FILE DATE: 04-15-1996
FILE NAME: CF19

1

1111"111111'" I'" 1111111" tit' 11"1111'1"11111"" 111111111'11111""1111111 ,

1111111111111111'1111111'1

111111" 11111111' IIIII till

FHWA CULVERT ANALYSIS
HY-8. VERSION 4.0

'11111111111111'" 11"11 r I

III1III1IIIIII111111111111

I' t 111111111'11111111'" 1111111111111111" 1111111111111111111111111111'11' 111'1'

SITE DATA CULVERT SHAPE. MATERIAL. INLETC
U
L
V

•
INLET
ELEV.
(FT)

OUTLET
ELEV.
(FT)

CULVERT
LENGTH

(FT)

BARRELS
SHAPE
MATERIAL

SPAN
(FT)

RISE
(FT)

MANNING
n

INLET
TYPE

1 1805.50 1805.06
2
3
4
5
6

61.50 1 CMPA 3.50 2.42 .025 CONVENTIONAL

I~

It 11111"'111 II 11111111111. t III1III f II till' 111111111111111111111111111"" III J II

IIIIIIIIIII t III1III1IIIII1111111111111111111 t II t 1111111,.,11111111 t 11"111111111

SUMMARY OF CULVERT FLOWS (CFS) FILE: CF19 DATE: 04-15-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1805.50 0 0 0 0 0 0 0 0 1
1806.37 5 5 0 0 0 0 0 0 1
1806.80 10 10 0 0 0 0 0 0 1
1807.17 15 15 0 0 0 0 0 0 1
1807.51 20 20 0 0 0 0 0 0 1
1807.84 25 25 0 0 0 0 0 0 1
1808.19 30 30 0 0 0 0 0 0 1
1808.69 35 35 0 0 0 0 0 0 1
1809.26 40 40 0 0 0 0 0 0 1
1809.69 45 43 0 0 0 0 0 0 30
1809.75 50 44 0 0 0 0 0 6 8
1809.68 43 43 0 0 0 0 0 OVERTOPPING
1'111'" " J 11111,"'1" t f 11'11' I'" 11111"11""1",,1,11111.,1111',,,.,,1.,.11,

11111111111111111111"11111111111111,11111111 •• 1' .111.,11111' 11111111'11""" II

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CF19 DATE: 04-15-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(P'T) FLOW (CFS) ERROR (CFS) ERROR

1805.50 0.00 0 0 0.00
1806.37 0.00 5 0 0.00
1806.80 0.00 10 0 0.00
1807.17 0.00 15 0 0.00
1807.51 0.00 20 0 0.00
1807.84 0.00 25 0 0.00
1808.19 0.00 30 0 0.00
1808.69 0.00 35 0 0.00
1809.26 0.00 40 0 0.00
1809.69 -0.00 45 1 2.31
1809.75 -0.00 50 0 0.68

11111'111111'1"11' 11111' 11I111111111111111111111111111111111111111111111 r 111111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (,) = 1.000

['

11111111111111111111111111111' 11111111111111111' 1111111111I11I111111111111111111



CURRENT DATE: 04-15-1996
CURRENT TIME: 13:49:22

FILE DATE: 04-15-1996
FILE NAME: CF19

2

1111"111111111111' IIIII r, II t 11111111111111111111'11 t 111111111111111" IIIIIIII11

PERFORMANCE CURVE FOR CULVERT' 1 - 1 ( 3.5 BY 2.416667 ) CMPA
"'111'" 1111'" 111111111111111111111111111111111111111111111' 111111111111111111

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
II' t 111111"'1111111111' 11111111111111' 111111111"11"1111111111111' I t 11111"111

o. 1805.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
5 1806.37 0.81 0.87 2-M2c 0.61 0.51 3.69 0.51 1. 64 0.20

10 1806.80 1.22 1.30 2-M2c 0.91 0.76 4.54 0.76 2.13 0.30
15 1807.17 1.57 1.67 2-M2c 1.18 0.96 5.16 0.96 2.49 0.38
20 1807.51 1.89 2.01 2-M2c 1.45 1.12 ·5.75 1.12 2.77 0.45
25 1807.84 2.20 2.34 2-M2c 1. 76 1.28 6.25 1.28 3.01 0.51
30 1808.19 2.52 2.69 6-FFn 2.42 1.42 4.44 2.42 3.22 0.57
35 1808.69 2.89 3.19 6-FFn 2.42 1.55 5.18 2.42 3.41 0.62
40 1809.26 3.31 3.76 6-FFn 2.42 1. 67 5.91 2.42 3.58 0.68
43 1809.69 3.64 4.19 6-FFn 2.42 1.75 6.43 2.42 3.73 0.72
44 1809.75 3.69 4.25 6-FFn 2.42 1.76 6.50 2.42 3.87 0.77

111111111111111111111111' 111111111111111111111' 111111111111111111111111.,1111111

E1. inlet face invert 1805.50 ft E1. outlet invert 1805.06 ft
El. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

"II t 111'" "ll t 1111"1"11"1' "I f II J 11111111"'11111.1.,111111111111111111 Jill

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

***.*.*.*** •••
2000.00
1805.50
2061.50
1805.06

1
0.0072
61. 50

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE PIPE ARCH
BARREL SPAN 3.50 FT
BARREL RISE 2.42 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.025

INLET TYPE CONVENTIONAL
INLET BOOB AND WALL PROJECTING

INLET DEPRESSION NONE

11111111111111" III1III1IIIII1111111 t III1III t 111111.111111 r 1111111111111111111'1



CURRENT DATE: 04-15-1996
CURRENT TIME: 13:49:22

FILE DATE: 04-15-1996
FILE NAME: CF19

3

1111111.1111111111111111111111111111111111111111111111111'111111"11'11111111111

til' III1III t ,,111111111111 TAILWATER 1'111111 r 1111111" "'11111

1111111111111111111111111111111111' 111111 f 11111111111,.1111111111111111' I f IIIIII

.......... REGULAR CHANNEL CROSS SECTION -** .....*.*.*****

BOTTOM WIDTH (FT) 15.22
SIDE SLOPE HIV (X: 1) 2.0

CHANNEL SLOPE VIH (FT/FT) 0.010
HANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 1805.06

CULVERT NO.1 OUTLET INVERT ELEVATION 1805.06 FT

........ UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (FT) NUMBER (FT) (FPS) (PSF)
0.00 1805.06 0.000 0.00 0.00 0.00
5.00 1805.26 0.651 0.20 1. 64 0.12

10.00 1805.36 0.691 0.30 2.13 0.18
15.00 1805.44 0.714 0.38 2.49 0.24
20.00 1805.51 0.730 0.45 2.77 0.28
25.00 1805.57 0.742 0.51 3.01 0.32
30.00 1805.63 0.752 0.57 3.22 0.36
35.00 1805.68 0.760 0.62 3.41 0.39
40.00 1805.74 0.767 0.68 3.58 0.42
45.00 1805.78 0.773 0.72 3.73 0.45
50.00 1805.83 0.778 0.77 3.87 0.48

111111111' "'1'111"11""'1111111'" III" 1111,'11 t II11IIII t 1111111""'111 J IIII

11111111111111111' J ""111111111111111111111111111111111111111' 1111111111" " '"

"1111 "it "111111111"'11111 t III1IIII J 111111"'1111,,'11""11111111111111"11'

I I I I I I I I , I I I I , I , I I , , I I I , I I ROADWAY OVERTOPPING DATA I I I I I I I , I I , I I I , I I I I I I I I I , I

t
I
I

l,
J
I
I

.J
i

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1809.68
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1

CURRENT DATE: 04-09-1996
CURRENT TIME: 16:47:58

FILE DATE: 04-09-1996
FILE NAME: CF20

I I , I I I I I I I I I I I I I I , I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I , I I I I I t I I I t I I I , I 1 I I I I I I

111111111111' 11111111111111111111111111111 t IIIIIII1IIIII1 f 1'1111'1111111'1111111

CULVERT SHAPE, MATERIAL, INLET

INLET
TYPE

CONVENTIONAL.024

MANNING
n

I I I I I I I I II I , I I I I I r r I I I I I I I

1111111'1'1111111111111111

RISE
(FT)

4.00

SPAN
(FT)

4.00

BARRELS
SHAPE
MATERIAL

4 CSP

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

18.42

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

SITE DATA

INLET
ELEV.
(FT)

111111111'111111111111 'til

11111111111111111111111111

1 1803.47 1802.80
2
3
4
5
6

C
U
L
V
t

1'11'111111111111111111' 11'1111111111111111111' I'll t 111"1'111111111111111111111

111"'1111111" "'111111111'1111"1 t II f III1IIIIIIIII11111 f Jill till IIII1III1IIIII

SUMMARY OF CULVERT FLOWS (CFS) FILE: CF20 DATE: 04-09-1996

(. ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1803.47 0 0 0 0 0 0 0 0 1
1806.88 210 210 0 0 0 0 0 0 1
1809.72 420 420 0 0 0 0 0 0 1

J
1814.45 630 630 0 0 0 0 0 0 1
1818.79 840 767 0 0 0 0 0 71 8
1819.32 1050 782 0 0 0 0 0 265 3
1819.74 1260 793 0 0 0 0 0 465 3
1820.10 1470 803 0 0 0 0 0 665 3
1820.42 1680 812 0 0 0 0 0 867 3
1820.73 1890 820 0 0 0 0 0 1069 3
1820.76 1915 821 0 0 0 0 0 1091 2
1818.41 756 756 0 0 0 0 0 OVERTOPPING
111111111111111"'" 1111111, ••• ,111111111111111" I f "" 11111I1111 J J 1I11I J 11I1111

II f I J I J J II J 11111111111111. III. III J 1111'11'" '1111'1111'111' III' II J 111111" I1III1

SUMMARY OP ITERATIVE SOLUTION ERRORS FILE: CF20 DATE: 04-09-1996

1 HEAD HEAD TOTAL FLOW , FLOW

I
ELEV(FT) ERROR(FT) PLOW (CPS) ERROR (CFS) ERROR

1803.47 0.00 0 0 0.00
1806.88 0.00 210 0 0.00
1809.72 0.00 420 0 0.00
1814.45 0.00 630 0 0.00
1818.79 -0.01 840 2 0.27
1819.32 -0.01 1050 3 0.32
1819.74 -0.00 1260 2 0.18
1820.10 -0.00 1470 2 0.11
1820.42 -0.00 1680 1 0.08
1820.73 -0.00 1890 1 0.06
1820.76 -0.00 1915 3 0.17

1"111111111111'1' J 111111111111111111111' 111111111111111111111111111111111111111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (t) = 1.000
111111I11I1111111111111111111111111111111111111111111111111111111111111111111111



CURRENT DATE: 04-09-1996
CURRENT TIME: 16:47:58

FILE DATE: 04-09-1996
FILE NAME: CF20

2

I I I I I I I I I I I I I I I I , I I I I I I I I I I r I I I " I I I I I " I I I , I , , I I I I I I I I , , I I I I I r , I I I I I I I I I I I , I 1 I I

PERFORMANCE CURVE FOR CULVERT t 1 - 4 ( 4 BY 4 ) CSP
1111111111111" 11111" 11'1 r 1111111 r IIIII r 11'1111'1111111111111111111111111111111

1
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) ( ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) ( ft)
111111111111111' II filii' 111111111'11111111' 11111111111111111111111111'111'111111

0 1803.47 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
210 1806.88 3.41 3.41 I-S2n 1.64 2.17 9.94 1.75 5.89 1. 50
420 1809.72 6.25 6.25 5-S2n 2.48 3.09 11.88 2.65 7.42 2.24
630 1814.45 10.98 10.98 5-S2n 3.57 3.67 13 .32 3.57 8.46 2.82
767 1818.79 15.32 11. 31 6-FFn 4.00 4.00 15.26 4.00 9.25 3.31
782 1819.32 15.85 11.62 6-FFn 4.00 4.00 15.55 4.00 9.90 3.75
793 1819.73 16.26 12.01 4-FFt 4.00 4.00 15.78 4.00 10.45 4.14
803 1820.09 16.62 12.58 4-FFt 4.00 4.00 15.97 4.00 10.94 4.50
812 1820.42 16.95 13.11 4-FFt 4.00 4.00 16.15 4.00 11.37 4.84
820 1820.72 17.25 13.61 4-FPt 4.00 4.00 16.31 4.00 11.77 5.16
821 1820.76 17.29 13.66 4-PFt 4.00 4.00 16.33 4.00 11.81 5.19

I J III1IIIIII J III1III1IIIII111 t IIII111III1IIIII1111 tit IIIII 111111111111'1' II' till

El. inlet face invert 1803.47 ft El. outlet invert 1802.80 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

11"111111111111111111111'11111111 J III1IIIII J 1'11111111111111 IIIII1III1IIIII11 f I

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

.. **** •• ****.**
2000.00
1803.47
2018.41
1802.80

4
0.0364
18.42

1

1

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE CIRCULAR

BARREL DIAMETER 4 • 00 FT
BARREL MATERIAL CORRUGATED STEEL

BARREL MANNING'S N 0.024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

1111111111111111111111111111' 11111I1111111111111111111111111111 I1I11111111111111



1'1' 11111111111'111111'111111111111' 111111'" 11111'111111111111111111111111111111

11111.11111 t 1111'11111' 1IIIlII" 1'1111111111111111111111111111" 11111111111' 11.1

........ REGULAR CHANNEL CROSS SECTION .*.* .. *.* •• *** ••
BOTTOM WIDTH (FT) 20.83
SIDE SLOPE H/V (X:l) 2.0

CHANNEL SLOPE V/H (FT/FT) 0.010
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT BLEVATION (FT) 1802.80

CULVERT NO. 1 OUTLET INVERT ELEVATION 1802.80 FT

******* UNIFORM FLOW RATING CURVE POR DOWNSTREAM CHANNEL

PLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CPS) (FT) NUMBER (FT) (PPS) (PSP)
0.00 1802.80 0.000 0.00 0.00 0.00

210.00 1804.30 0.848 1. 50 5.89 0.93
420.00 1805.04 0.874 2.24 7.42 1.40
630.00 1805.62 0.888 2.82 8.46 1. 76
840.00 1806.11 0.896 3.31 9.25 2.07

1050.00 1806.55 0.901 3.75 9.90 2.34
1260.00 1806.94 0.905 4.14 10.45 2.58
1470.00 1807.30 0.908 4.50 10.94 2.81
1680.00 1807.64 0.911 4.84 11.37 3.02
1890.00 1807.96 0.913 5.16 11.77 3.22
1915.00 1807.99 0.913 5.19 11.81 3.24

J,

/1

II

l

CURRENT DATE: 04-09-1996
CURRENT TIME: 16:47:58

It 1111"'1'1111111' IIII J II TAILWATER

FILE DATE: 04-09-1996
FILE NAME: CF20

111111" 1111"" III1IIII f I

3

11'111"11 f II" t 11111 II Jill 11111 11111 1 Jill t 11111.,1111 til' 1"1111111111111111' II

I I , , I I I I I I I I I I • I I I I I • I I I t I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I I I I I I

1111111'11111' t III1III1IIIIII11111111 t 1'1 f II f III1III1IIIIII11111111111111I1111I 1

ROADWAY SURFACE
EHBANXMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1818.41

••• ',1.".,.,' •• ,."1".,."""1,11,",,,,1'1.,,1.1,,, •• ".1.1,.,1".1,11., •• II
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111'111'111111"111'1' r 11111"111 f 1111111 r 111111 t 1111111111111111111111111111111

II

II

II
CURRENT DATE: 04-10-1996
CURRENT TIME: 07:16:30

111111'11'1111111111111 t II

1I11III t, I'" 1111"1111111

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

FILE DATE: 04-10-1996
FILE NAME: CF21

I I I I I I I I I I I I I II , I I I I r I I I r I

1111111"1111' '11111111' II

1

1111111111111111' 1111111111"1111'11' 111"'111111111111111111111' 111"1111111'11

111111111'1111 t 11111111,,'111111"11'111"1'11"11'111111111111111111III1II11III

SITE DATA CULVERT SHAPE, MATERIAL, INLET

1813.46 1813.20

II

C
U
L
V
t

1
2
3
4
5
6

INLET
ELEV.
1FT)

OUTLET
ELEV.
1FT)

CULVERT
LENGTH

1FT)

19.01

BARRELS
SHAPE
MATERIAL

1 CMPA

SPAN
1FT)

3.50

RISE
1FT)

2.42

MANNING
n

.025

INLET
TYPE

CONVENTIONAL

II
II
II
II

u

111111".1111111' J '" 111111"1111111111111' 11111'" 111111"1111"111111" II IIIII

SUMMARY OF CULVERT FLOWS ICPS) PILE: CP21 DATE: 04-10-1996

ELEV 1FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1813.46 0 0 0 0 0 0 0 0 1
1814.37 5 5 0 0 0 0 0 0 1
1814.67 10 10 0 0 0 0 0 0 1
1815.20 15 15 0 0 0 0 0 0 1
1815.56 20 20 0 0 0 0 0 0 1
1815.82 25 25 0 0 0 0 0 0 1
1816.14 30 30 0 0 0 0 0 0 1
1816.42 35 35 0 0 0 0 0 0 1
1816.76 40 40 0 0 0 0 0 0 1
1817.24 45 45 0 0 0 0 0 0 1
1817.80 50 50 0 0 0 0 0 0 1
1818.41 55 55 0 0 0 0 0 OVERTOPPING
1111'11"1111"1111111111111" 11111111"""1'1'11'1'1111111111111111111' 1111' II

11"111"'1'111'1111"'1"'1'1"1 'II'" 1111' 111I t 11.1111111 t 11'11111' "111111111

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CF21 DATE: 04-10-1996

HEAD HEAD TOTAL FLOW , PLOW
ELEVIFT) ERRORIPT) l"LOWICFS) ERRORICl"S) ERROR

1813.46 0.00 0 0 0.00
1814.37 0.00 5 0 0.00
1814.67 0.00 10 0 0.00
1815.20 0.00 15 0 0.00
1815.56 0.00 20 0 0.00
1815.82 0.00 25 0 0.00
1816.14 0.00 30 0 0.00
1816.42 0.00 35 0 0.00
1816.76 0.00 40 0 0.00
1817.24 0.00 45 0 0.00
1817.80 0.00 50 0 0.00

1"""'1111' '11"'1'111111'11'111111'1"'1"1 t 111111111111111'11' I" 111I11111II

1111111111' 1"1'1'1'1111' 1111111111' 111"1111111" 111111111111'1111111111"11 t II

11

1J

II
II

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (\) = 1.000



CURRENT DATE: 04-10-1996
CURRENT TIME: 07:16:30

FILE DATE: 04-10-1996
FILE NAME: CF21

2

I I I I I I I I I I I I I I I II , I I I I , I I I r I I I I I I I I I I I II I I I I I I , I I I I I I I J I I 1 I I I I I I , I I I I I , f I I I I I I I I

PERFORMANCE CURVE FOR CULVERT' 1 - 1 ( 3.5 BY 2.416667 ) CHPA
11111. f IIIIIIIII1IIIII1111111111111 t I" 11111' t IIII1IIIIIIII111111111111111111111

015- HEAO- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
,,1',111111111111111111111111' 1111111111"111' "'1111"" IIIIII t 11111"1' 1111"1

0 1813.46 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
5 1814.37 0.81 0.91 2-M2c 0.51 0.51 3.69 0.51 2.50 0.45

10 1814.67 1.21 1.21 1-S2n 0.76 0.76 4.55 0.76 3.09 0.66
15 1815.20 1. 56 1. 74 2-M2c 0.96 0.96 5.16 0.96 3.49 0.82
20 1815.56 1.88 2.10 2-H2c 1.15 1.12 5.75 1.12 3.79 0.96
25 1815.82 2.19 2.36 2-M2c 1.35 1.28 6.25 1.28 4.04 1.08
30 1816.14 2.51 2.68 2-M2c 1.55 1.42 6.71 1.42 4.25 1.18
35 1816.42 2.88 2.96 2-M2c 1.79 1.55 7.20 1.55 4.43 1.28
40 1816.76 3.30 3.27 2-M2c 2.15 1.67 -7.63 1.67 4.59 1.37
45 1817.24 3.78 3.66 6-FFn 2.42 1.78 6.65 2.42 4.74 1.45
50 1817.80 4.34 4.13 6-FFn 2.42 1.88 7.39 2.42 4.88 1.53

""""""'" I """"" """'111"'1111" f 111111"1" f t 1111111"'11"" 'I"l

El. inlet face invert 1813.46 ft El. outlet invert 1813.20 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

"'1111111 J "II"" 111"11"1"'" I J If I" "'1' '" """"" 111"'11"'1' f' 1"111

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

***** •• *******
2000.00
1813.46
2019.01
1813.20

1
0.0137
19.01

*.*** CULVERT DATA SUMMARY ************************
BARREL SHAPE PIPE ARCH
BARREL SPAN 3.50 FT
BARREL RISE 2.42 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.025

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL PROJECTING

INLET DEPRESSION NONE

1111I11II111I1111111111111111111111111111111111111111111I111111I1111111111111111



j'

CURRENT DATE: 04-10-1996
CURRENT TIME: 07:16:30

FILE DATE: 04-10-1996
FILE NAME: CF21

3

11111111111111'1111111" 1'11111111111111' III r 1111'" 1'1111 f IIII1IIIIIIII11111111

III1III1IIIII111111111I111 TAILWATER 11111111111111111111111' I t

3.61
2.0

0.010
0.030

1813.20
1813.20 FT

Ii
I

"1111111'11111111111'111"1111"'111 r 11111'111 f 1111111111111' 1111"1111111'1111

••••••• REGULAR CHANNEL CROSS SECTION ••••••••••••••••
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

••••••• UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

11111'11 "'11111 t, 1111'1' " , II t 1'1'1 J II t '111111"111' 1'111 '11111111111 11.1111111

I I I I I I I I I I I I I I I I I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I , I , I I I I I I I I I I I I I I I I I I , I

f

I:

FLOW
(CFS)
0.00
5.00

10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00

W.S.E.
(FT)

1813.20
1813.65
1813.86
1814.02
1814.16
1814.28
1814.38
1814.48
1814.57
1814.65
1814.73

FROUDE
NUMBER

0.000
0.659
0.673
0.679
0.683
0.686
0.688
0.690
0.692
0.693
0.694

DEPTH
(FT)
0.00
0.45
0.66
0.82
0.96
1.08
1.18
1.28
1.37
1.45
1.53

VEL.
(FPS)
0.00
2.50
3.09
3.49
3.79
4.04
4.25
4.43
4.59
4.74
4.88

SHEAR
(PSF)
0.00
0.28
0.41
0.51
0.60
0.67
0.74
0.80
0.86
0.91
0.96

11111111111'1111' III1IIII J 111111111111111111111111111111111111111111111111111111

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1818.41

"11111' II' " III 111111111111" 1111111"1111111111" 111"111 f 11111' '1"1111111111
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CURRENT DATE: 04-17-1996
CURRENT TIME: 08:06:49

FILE DATE: 04-17-1996
FILE NAME: CULV24

1

11111111111' 11111111111' 11'1111111111111111111111111111111111111111111' 1'1111' II

1111111111111111111' IIIII1

1111'111111111111111111111

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

II til'" 111111111'" IIIIII

1111111111'11111111' 111'11

111111'111111111111 fill t 1'11111111 t 111111'111111' 11'1111'11111'1111111111111111'

SITE DATA CULVERT SHAPE, MATERIAL, INLETC
U
L
V

•
INLET
ELEV.
(FT)

OUTLET
ELEV.
(FT)

CULVERT
LENGTH

(FT)

BARRELS
SHAPE
MATERIAL

SPAN
(FT)

RISE
(FT)

MANNING
n

INLET
TYPE

1 1867.20 1867.02
2
3
4
5
6

57.87 1 CSP 2.50. 2.50 .024 CONVENTIONAL

111'111111111111111111111' J 111'111111111111111' IIII '1111111111"111111' I" IIIIII

11'11'11 t 1"11" .11.' "111 t lit II "11'1' III1IIIIII f 11111111111111'1' 1'1111111111'

SUMMARY OF CULVERT FLOWS (CFS) FILE: CULV24 DATE: 04-17-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1867.20 0 0 0 0 0 0 0 0 1
1868.22 4 4 0 0 0 0 0 0 1
1868.67 7 7 0 0 0 0 0 0 1
1869.04 11 11 0 0 0 0 0 0 1
1869.37 14 14 0 0 0 0 0 0 1
1869.71 18 18 0 0 0 0 0 0 1
1870.10 21 21 0 0 0 0 0 0 1
1870.55 25 25 0 0 0 0 0 0 1
1870.61 25 25 0 0 0 0 0 0 1
1871.41 32 30 0 0 0 0 0 1 23
1871.45 35 31 0 0 0 0 0 4 8
1871. 39 30 30 0 0 0 0 0 OVERTOPPING
111" 1111111.11111111 '111' 1'1111111 t IIIII I' 1111111111111111111111 J 11111"1111'"

,'I,. 1""'1"""""""'" 1'11'111"1"'" "'1" 1 '" 1 "'1111 ,., I ,1",1",.,11

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULV24 DATE: 04-17-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR

1867.20 0.00 0 0 0.00
1868.22 0.00 4 0 0.00
1868.67 0.00 7 0 0.00
1869.04 0.00 11 0 0.00
1869.37 0.00 14 0 0.00
1869.71 0.00 18 0 0.00
1870.10 0.00 21 0 0.00
1870.55 0.00 25 0 0.00
1870.61 0.00 2S 0 0.00
1871.41 -0.00 32 0 0.81
1871.45 -0.00 35 0 0.76

II11111I111I11 f I1111 I 1111' "1'" "11'1111111'11"""1""" 11111111111 fil" I111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (t) = 1.000
'1"111111'1""11 filii 11111 III "1111 11111 11111 III filii III fill I 11111 11111 1I111 II



CURRENT DATE: 04-17-1996
CURRENT TIME: 08:06:49

FILE DATE: 04-17-1996
FILE NAME: CULV24

'1111111' 1'1111111111 "'1111'11' 111111'1111111111111" 111'111111111' IIIIII1IIIII

PERFORMANCE CURVE FOR CULVERT * 1 - 1 ( 2.5 BY 2.5 I CSP
1111111'1111111111111'1111 r 11'11111'11111111111111111111111111111" 11'1111111111

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfsl (ftl (ftl (ftl <F4> (ftl (ftl (fpsI (ftl (fpsl (ftl
III1IIIIIIIII111111 t, IIIIII1IIIII11111111111111111111111 t 1'111111111111111111111

0 1867.20 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
4 1868.22 0.92 1.02 2-M2c 0.90 0.60 3.81 0.60 2.07 0.31
7 1868.67 1.31 1.47 2-M2c 1.34 0.87 4.60 0.87 2.61 0.46

11 1869.04 1. 65 1.84 2-M2c 1.77 1.08 5.18 1.08 2.99 0.58
14 1869.37 1.97 2.17 6-FFn 2.50 1.26 2.85 2.50 3.27 0.68
18 1869.71 2.29 2.51 6-FFn 2.50 1.41 3.57 2.50 3.51 0.77
21 1870.10 2.62 2.90 6-FFn 2.50 1.55 4.28 2.50 3.71 0.85
25 1870.55 2.98 3.35 6-FFn 2.50 1. 68 4.99 2.50 3.88 0.93
25 1870.61 3.03 3.41 6-FFn 2.50 1.70 5.09 2.50 3.91 0.94
30 1871. 41 3.67 4.21 6-FFn 2.50 1.87 6.19 2.50 4.18 1.07
31 1871. 45 3.70 4.25 6-FFn 2.50 1. 88 6.24 2.50 4.32 1.13

II t IIIII t I" 111111111111 t IIIII1III1IIIII1 J 111'1' IIIIIII t, IIIIIIIIIII11111111 till

El. inlet face invert 1867.20 ft El. outlet invert 1867.02 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

'1111 1111'111111111"111111111111,111111 f III. I' '" 11""111111111'11111' IIIIIIII

••••• SITE DATA ••••• CULVERT INVERT
INLET STATION (FTI
INLET ELEVATION (FTI
OUTLET STATION (FTI
OUTLET ELEVATION (FTI

NUMBER OF BARRELS
SLOPE (V-FT/H-FTI

CULVERT LENGTH ALONG SLOPE (FTI

**************
2000.00
1867.20
2057.87
1867.02

1
0.0031
57.87

.**** CULVERT DATA SUMMARY *****.********.*********
BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.50 FT
BARRELMATERIAL CORRUGATED STEEL

BARREL MANNING' S NO. 024
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

t t 111111111111111111111111111111 I 11111111I111111 II 111111111I111111 I II I 111111 I III



J I
3

CURRENT DATE: 04-17-1996
CURRENT TIME: 08:06:49

FILE DATE: 04-17-1996
FILE NAME: CULV24

IIII t 11111111111111111111' 11111'1 r 11111111111111' 1111"1111 t, 11111"'11"111111'

1111'111111111111'11111111 TAl LWATER 111111" 111111" 11111111' I

1'1' 11111111111111' 111111111111'1 t, 1"11'111111111"111111111111111111 J III1IIIII

SHEAR
(PSF)
0.00
0.19
0.29
0.36
0.42
0.48
0.53
0.58
0.59
0.67
0.70

4.92
2.0

0.010
0.030

1867.02
1867.02 FT

VEL.
(FPS)
0.00
2.07
2.61
2.99
3.27
3.51
3.71
3.88
3.91
4.18
4.32

DEPTH
(FT)
0.00
0.31
0.46
0.58
0.68
0.77
0.85
0.93
0.94
1.07
1.13

FROUDE
NUMBER

0.000
0.658
0.680
0.692
0.699
0.703
0.707
0.710
0.710
0.714
0.716

W.S.E.
(FT)

1867.02
1867.33
1867.48
1867.60
1867.70
1867.79
1867.87
1867.95
1867.96
1868.09
1868.15

FLOW
(CFS)
0.00
3.50
7.00

10.50
14.00
17.50
21.00
24.50
25.00
31. 50
35.00

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

******* REGULAR CHANNEL CROSS SECTION ****************
BO'M'OH WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (FT/FT)
HANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

*******

J I
I ]

I I
II

111.1111 f III1I1I1I1III filiI' t 1'111'111111 J 11111'11111'11111111111" IIII t 'I t IIIII

I I I I I I I I I I I I I I I I I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I I I I I I

111111'11111111111111111111111111 t 111111'1111' 111111111111' III1III till' 111'11111

,I ROADWAY SURFACE
EHBANXHENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1871. 39

1"111' 11111. "'111'11" t .,1111111,'11"1111.1 11111" III1III1I111111111111111111

JJ

J I

1I

IJ

II



I

I
I

CULVERT NO. 26 I

I
I
I

. I
I

- J

)

I
I
I
I
I
I
I
I



1

CURRENT DATE: 04-17-1996
CURRENT TIME: 08:25:59

FILE DATE: 04-17-1996
FILE NAME: CULV26

11"""11111111111111111' 111111111111'" 1"'1111111"1111111111111111" "I r It II

111111111111111111111" 11111"1""1111111' 111111111111111' 1111'" , lit 11"1111'1

III1IIIIIII t IIIII J It 111111111111111111111' 111"11111111 t III1III1IIIII11111111111

SITE DATA CULVERT SHAPE, MATERIAL, INLET

1111"'11'" f 1"""1' IIII

INLET
TYPE

CONVENTIONAL
CONVENTIONAL
CONVENTIONAL

.024

.024

.024

HANNING
n

111111"'11111111111111111

11111111111111111",11111 ,

RISE
(FT)

3.92
3.92
3.92

5.92
5.92
5.92

SPAN
(FT)

1 CHPA
1 CHPA
1 CHPA

BARRELS
SHAPE
MATERIAL

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

113.29
113.04
113.47

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

1910.74
1911.18
1911.43

INLET
ELEV .
(FT)

1914.66
1914.58
1914.69

"'11111"11111111' IIIII11

C
U
L
V

•
1
2
3
4
5
6Ji

II

Ii

II.'

111"", 1111"1"""11"'11"'" ,'11111"'11' J III1IIII t IIIIII1IIIII111111111111

SUMMARY OF CULVERT FLOWS (CFS) FILE: CULV26 DATE: 04-17-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1914.66 0 0 0 0 0 0 0 0 0
1915.48 25 8 9 7 0 0 0 0 4
1915.88 50 16 18 15 0 0 0 0 3
1916.22 75 25 27 24 0 0 0 0 3
1916.51 100 33 35 32 0 0 0 0 3
1916.80 125 41 43 40 0 0 0 0 3
1917.07 150 50 52 48 0 0 0 0 3
1917.31 175 58 60 56 0 0 0 0 2
1917.56 200 66 69 65 0 0 0 0 2
1917.80 225 75 77 73 0 0 0 0 2
1918.05 250 83 86 82 0 0 0 0 2
1919.95 418 139 141 138 0 0 0 OVERTOPPING
11.111111111'.,111' 11111111111' 111111111111111111111111111111111I I11111111111111

J1

If

11111 II111111I11111111111111111111111111I111111111111111111111'111111' 1111111111

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULV26 DATE: 04-17-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (Cl"S) ERROR

1914.66 0.00 0 0 0.00
1915.48 -0.01 25 0 0.08
1915.88 -0.01 50 0 0.88
1916.22 -0.00 75 0 0.27
1916.51 -0.00 100 0 0.03
1916.80 -0.00 125 0 0.20
1917.07 -0.00 150 0 0.10
1917.31 -0.00 175 0 0.19
1917.56 -0.00 200 0 0.11
1917.80 -0.00 225 0 0.01
1918.05 0.01 250 -1 -0.22

11111111111111111111111111111111111111111111111111111111111111111111111111111111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (') = 1.000
1111111111111111111111' 11111I11111111111111111111 t 111111111111111111111111111I11

r
f



CURRENT DATE: 04-17-1996
CURRENT TIME: 08:25:59

FILE DATE: 04-17-1996
FILE NAME: CULV26

2

t 111111"11'1'1111111'1111111111111111111' 111"1111' 1111111111111" II' t 1111' I111

PERFORMANCE CURVE FOR CULVERT I 1 - 1 ( 5.916667 BY 3.916667 ) CMPA
'111"11111 filii fill r 111111' II'" 11111'11'" 1111111111111' 11111 III It 11111 11I11 II

1
DIS- HEAD- INLET OtrrLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <P4> (ft) (ft) (fps) (ft) (fps) (ft)
'111111' 111111111111111111111111111111111111111111111111111' 111111111" 11'11111'

1
0 1914.66 0.00 0.00 O-NP 0.00 0.00 0.00 0.00 0.00 0.00
8 1915.49 0.83 0.83 1-S2n 0.42 0.53 5.95 0.42 2.30 0.32

16 1915.89 1.23 1.23 1-S2n 0.57 0.80 6.95 0.57 3.01 0.49
25 1916.23 1.57 1.57 1-S2n 0.74 1.01 7.75 0.74 3.52 0.63
33 1916.52 1.86 1. 86 1-S2n 0.86 1.20 8.54 0.86 3.92 0.74
41 1916.80 2.14 2.14 1-S2n 0.96 1.35 9.23 0.96 4.27 0.85
50 1917.07 2.41 2.41 1-52n 1.07 1.50 9.75 1.07 4.57 0.95
58 1917.32 2.66 2.66 1-S2n 1.17 1.64 9.75 1.07 4.84 1. 04
66 1917.57 2.91 2.91 1-S2n 1.26 1.77 10.66 1.26 5.08 1.12
75 1917.80 3.14 3.14 1-S2n 1.35 1.90 11.08 1.35 5.31 1.20
83 1918.05 3.39 3.39 1-S2n 1.44 2.02 11.33 1.45 5.52 1.28

" .t, IIIIII t 1'1,.11' I t IIIIIIIII ,.11111111111111111111111 "1" 11111111111'1 f till'

El. inlet face invert 1914.66 ft El. outlet invert 1910.74 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

1111111"11111"1'11'1111111111'1111" 11111 •• 11'11111111111"1111"1111111111111

••••• SITE DATA ••••• CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

***********.*.
2000.00
1914.66
2113.22
1910.74

1
0.0346

113.29

1
j

••••• CULVERT DATA SUMMARy························
BARREL SHAPE PIPE ARCH
BARREL SPAN 5.92 FT
BARREL RISE 3.92 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.024

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL PROJECTING

INLET DEPRESSION NONE

11111' t I II 111'11 tit 111111111'1" 111"1111111'111 J IIIIIII t 1111" 1111111'111111111



J'

CURRENT DATE: 04-17-1996
CURRENT TIME: 08:25:59

FILE DATE: 04-17-1996
FILE NAME: CULV26

3

'11111111111111 t, IIIIIIIIII1111 r II r IIIII1111111I1111 r '1'11111" IIII r 11111"11111

PERFORMANCE CURVE FOR CULVERT' 2 - 1 ( 5.916667 BY 3.916667 ) CMPA
11'1111' 111'11111111111 r IIIIII t 1111111111111111' "111111111111111111111111111111

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <P4> (ft) (ft) (fps) (ft) (fps) (ft)
'1111111' 11111111111111111 t 11111111111111111111111' III1III1IIIII1111111111111111

r
0 1914.58 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.44
9 1915.49 0.91 0.91 1-S2n 0.46 0.58 5.51 0.46 2.30 -0.12

18 1915.89 1.31 1.31 1-S2n 0.63 0.85 6.81 0.63 3.01 0.05
27 1916.22 1. 64 1.64 1-S2n 0.80 1.05 7.54 0.80 3.52 0.19
35 1916.52 1.94 1.94 1-S2n 0.92 1.24 8.35 0.92 3.92 0.30

r 43 1916.80 2.22 2.22 1-S2n 1.03 1.39 8.93 1.03 4.27 0.41
52 1917.07 2.49 2.49 1-S2n 1.15 1.55 9.38 1.15 4.57 0.51
60 1917.32 2.74 2.74 1-S2n 1.25 1. 68 9.85 1.25 4.84 0.60
69 1917.56 2.98 2.98 1-S2n 1.34 1.81 10.28 1.34 5.08 0.68
77 1917.80 3.22 3.22 1-S2n 1.44 1.94 10.64 1.44 5.31 0.76

J
86 1918.05 3.47 3.47 1-S2n 1.54 2.05 10.96 1.54 5.52 0.84

11'1111'1" 1'111'11 till t IIIIII till' 11111.11 1111111'1111'11111' till III '111111 till

El. inlet face invert 1914.58 ft El. outlet invert 1911.18 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

111'1111111111'11' t II' III1IIIIIIII1111111111111111111111111111I1111111111111IIII

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1914.58
2112.99
1911.18

1
0.0301

113.04

***** CULVERT DATA SUMMARY .*.*.**.*.**************
BARREL SHAPE PIPE ARCH
BARREL SPAN 5.92 FT
BARREL RISE 3.92 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.024

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL PROJECTING

INLET DEPRESSION NONE

111111' 1111111' 11111111111111111111111111111111111111111'111111111' " 11"111111'



CURRENT DATE: 04-17-1996
CURRENT TIME: 08:25:59

FILE DATE: 04-17-1996
FILE NAME: CULV26

4

11111111111" 111111111'111111' III t 111111111111111' 11'111' II rill' 1111111111' t IIII

PERFORMANCE CURVE FOR CULVERT' 3 - 1 ( 5.916667 BY 3.916667 ) CMPA
II f 1111111"1"11111111"""' 11111111111' 11111111111111"11111111.111111111111111

015- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAL LWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
I t 1'1111111111111 t IIIII1III1IIIII11111111111111111111111111111111111111111111111

0 1914.69 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.69
7 1915.49 0.80 0.80 1-52n 0.42 0.51 5.52 0.42 2.30 -0.37

15 1915.89 1.20 1.20 1-S2n 0.59 0.79 6.43 0.59 3.01 -0.20
24 1916.22 1. 53 1. 53 1-S2n 0.76 0.98 7.13 0.76 3.52 -0.06
32 1916.52 1.83 1. 83 1-S2n 0.88 1.18 7.94 0.88 3.92 0.05
40 1916.80 2.11 2.11 1-S2n 1.00 1. 33 8.58 1.00 4.27 0.16
48 1917.07 2.38 2.38 1-S2n 1.11 1.48 9.05 1.11 4.57 0.26
56 1917.32 2.63 2.63 1-S2n 1.22 1. 62 9.50 1.22 4.84 0.35
65 1917.57 2.88 2.88 1-S2n 1.32 1. 75 9.94 1.32 5.08 0.43
73 1917.81 3.12 3.12 1-S2n 1.41 1. 88 10.32 1.41 5.31 0.51
82 1918.05 3.36 3.36 1-S2n 1.51 2.00 10.65 1.51 5.52 0.59

III1III1IIIII11111111111 f 1111111111111'1111111,11111111111111111111111 t III1IIIII

El. inlet face invert 1914.69 ft El. outlet invert 1911.43 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

111111111111'111111111111111111111111' 11111111111111111111111111111111111' IIIIII

***** SITE DATA ***** CULVERT INVERT
rNLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1914.69
2113.42
1911.43

1
0.0287

113.47

***** CULVERT DATA SUMMARY ************************
BARREL SHAPE PIPE ARCH
BARREL SPAN 5.92 FT
BARREL RISE 3.92 FT

BARREL MATERIAL STEEL OR ALUMINUM
BARREL MANNING'S N 0.024

rNLBT TYPE CONVENTIONAL
rNLBT BOOE AND WALL PROJECTING

rNLBT DEPRESSION NONE

11111111111111111111111111111111111111111111111111111.111111111111,11111111111111



) 1
5

11111111111111111' II. r 1'11111' 1IIII1 r 111111111'1111111111111111111 r 1111"1"111 r
) I

CURRENT DATE: 04-17-1996
CURRENT TIME: 08:25:59

FILE DATE: 04-17-1996
FILE NAME: CULV26

"11111"'11"'1111'111 f 11'11 r 11111111' "111 J IIII1III1IIIII11111111 r IIIII r 1,.1' I

32.81
2.0

0.010
0.030

1910.74
1910.74 FT

I I I I I I I I I I I 1 1 II , , I I I I I I I I ,TAILWATER

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH (FT)
SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (FT/FT)
MANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

III1IIII r "111111111111111

I 1

111111111111' 111111111111111111111111111111111111111111111,.,111 J IIIIIIIIIII1111

11"'11' 1111"'1 t II J 11111111111"1111111"1111111111111 t J 11111111'1111 f IIIIII t II

I I I I I I I I I I I I I I I I I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I I I I I I

UNIPORM PLOW RATING CURVE POR DOWNSTREAM CHANNEL

SHEAR
(PSF)
0.00
0.20
0.31
0.39
0.46
0.53
0.59
0.65
0.70
0.75
0.80

VEL.
(PPS)
0.00
2.30
3.01
3.52
3.92
4.27
4.57
4.84
5.08
5.31
5.52

DEPTH
(FT)
0.00
0.32
0.49
0.63
0.74
0.85
0.95
1.04
1.12
1.20
1.28

FROUDE
NUMBER

0.000
0.712
0.757
0.784
0.802
0.817
0.828
0.838
0.846
0.853
0.859

W.S.E.
(FT)

1910.74
1911. 06
1911.23
1911.37
1911.48
1911. 59
1911.69
1911.78
1911.86
1911.94
1912.02

FLOW
(CPS)
0.00

25.00
50.00
75.00

100.00
125.00
150.00
175.00
200.00
225.00
250.00

******'*

J I
I !

1 !

JI

II
ROADWAY SURPACE
EMBANKKENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1919.95

} J
1111111111. 11"'1 t IIIIII t III1III1I111I111111111111111111111111111111111111111111

IJ
IJ

1J

II
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I
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CULVERT NO. 0 l
I

1 \

1 I

I I

I I
! t

I )

I I

1 I
j I

f I

I I
I
I
}



1;

1

11111111111111111111111111111111' II t IIIIII1IIIII111111111111 f 1'11111111111111111

1'111111111' till' 11'11"'111'111111111 t 1111111111111111" I" II' t, II t 11111'1' t, II

1111'1111111111111111111111111111111111' III1III11IIIII1I1111111 t II f 11" t 11111'11

SITE DATA CULVERT SHAPE, MATERIAL, INLET

INLET
TYPE

CONVENTIONAL.012

MANNING
n

FILE DATE: 04-17-1996
FILE NAME: O-UPSIZE

111'1111111111111111111 r II

t 111111111111111 r 11" I , III

5.50

RISE
(FT)

SPAN
(FT)

10.002 RCB

BARRELS
SHAPE
MATERIAL

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

86.48

CULVERT
LENGTH

(FT)

OUTLET
ELEV.
(FT)

INLET
ELEV.
(FT)

1817.32 1816.60

1111111111'1' 111111111' t II

1111111111111 t, 11'11'1 fill

C
U
L
V

•
1
2
3
4
5
6

CURRENT DATE: 04-17-1996
CURRENT TIME: 15:52:54

}I

J)

11

Ii

II

111111111111111111111111111111111111111111111111' III1IIIIIIII11 JIIIIIIIIIIIIIIII

SUMMARY OF CULVERT FLOWS (CFS) FILE: O-UPSIZE DATE: 04-17-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1817.32 0 0 0 0 0 0 0 0 1
1821.54 450 450 0 0 0 0 0 0 1
1823.58 900 794 0 0 0 0 0 101 4
1824.36 1350 919 0 0 0 0 0 430 3
1824.99 1800 1013 0 0 0 0 0 787 3
1825.54 2250 1091 0 0 0 0 0 1159 3
1826.05 2700 1159 0 0 0 0 0 1541 3
1826.53 3150 1219 0 0 0 0 0 1930 3
1826.98 3600 1273 0 0 0 0 0 2326 3
1827.41 4050 1322 0 0 0 0 0 2733 2
1827.50 4147 1332 0 0 0 0 0 2822 2
1823.10 714 714 0 0 0 0 0 OVERTOPPING
IIII f 11111" 111111" I I I I 11111 I I II I 1II1 II .1111 1I1111I I I f 1111111. Iff f II f II f. fit III

II

r

I fl. f II filii. II fill t f I f II1IIII fill f I111III1 I II1II f IIII1 f II f f II f 1"1111111"'11' I

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: O-UPSIZE DATE: 04-17-1996

HEAD HEAD TOTAL FLOW , FLOW
ELEV(FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR

1817.32 0.00 0 0 0.00
1821. 54 0.00 450 0 0.00
1823.58 -0.01 900 5 0.53
1824.36 -0.00 1350 1 0.04
1824.99 -0.00 1800 1 0.04
1825.54 -0.00 2250 1 0.02
1826.05 -0.00 2700 0 0.01
1826.53 -0.00 3150 1 0.02
1826.98 -0.00 3600 1 0.03
1827.41 0.00 4050 -5 -0.13
1827.50 0.01 4147 -7 -0.18

III fit 111111111111111111111111' 1"111111"11' '11"""11' 1'1111111' I'" 111111111

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (') = 1.000
1111111111111111111' 11111'111111111' 1111111111111111111111111111111'111111111111

J



CURRENT DATE: 04-17-1996
CURRENT TIME: 15:52:54

FILE DATE: 04-17-1996
FILE NAME: O-UPSIZE

2

1111' r 1111111'1' 1I1I t 111" r II rill r 1I1I t 11111111111111111111111111111 r 11111111 r II

PERFORMANCE CURVE FOR CULVERT I 1 - 2 ( 10 BY 5.5 ) RCB
III1I1I1IIIII111 11111' 1II1II1I11IIII11 r 1111111"'1"111111111111111111111111111'

1
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ftl (ft) (ft) <F4> (ftl (ft) (fps) (ftl (fps) (ft)
II J 111111"1111"11'111 J 111"11111111111" 111111"11"1111'11111'111111111111111

1
0 1817.32 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00

450 1821.54 4.22 4.22 1-S2n 1. 69 2.51 11.80 1.91 6.67 1.73
794 1823.58 6.26 6.26 5-S2n 2.49 3.67 13.71 2.90 8.50 2.60
919 1824.36 7.04 7.04 5-S2n 2.76 4.04 14.25 3.23 9.75 3.30

1013 1824.99 7.67 7.67 5-S2n 2.95 4.31 14.62 3.46 10.71 3.89
1091 1825.54 8.22 8.22 5-S2n 3.11 4.53 14.91 3.66 11.51 4.42
1159 1826.05 8.73 8.73 5-S2n 3.25 4.72 15.14 3.83 12.20 4.90
1219 1826.53 9.21 9.21 5-S2n 3.37 4.88 15.35 3.97 12.80 5.34
1273 1826.97 9.65 8.50 4-FFt 3.48 5.02 11.57 5.50 13.34 5.75
1322 1827.40 10.08 9.16 4-FFt 3.57 5.15 12.02 5.50 13.82 6.14
1332 1827.49 10.17 9.30 4-FFt 3.59 5.18 12.11 5.50 13.92 6.22
11111111111'1111'1111 t III1IIIIII J 1'111111111'1111'11 f 11111111" III1III1IIIII1111

El. inlet face invert 1817.32 ft El. outlet invert 1816.60 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

111111111.11111111111111111111111' II f 1"111111111111111'1111111111111111111"1"

***** SITE DATA ***** CULVERT INVERT
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

CULVERT LENGTH ALONG SLOPE (FT)

**************
2000.00
1817.32
2086.48
1816.60

2
0.0083
86.48

J
J

J

***** CULVERT DATA SUMMARY ****.*******************
BARREL SHAPE BOX

BARREL SPAN 10.00 FT
BARREL RISE 5.50 FT

BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)

INLET DBPRESSION NONE

1111111111' 11111111I111I111111111111111 t 111111I1I1I111111111111111111 till' 1111I1



3

CURRENT DATE: 04-17-1996
CURRENT TIME: 15:52:54

FILE DATE: 04-17-1996
FILE NAME: O-UPSIZE

11111"11'11111"111111 f 1111"'11' II' filii' III., IIIIII1IIIII111111 rill. r 11'1 rill

11111111111111111111' 1'111 TAl LWATER 11'11111111111111111111111

1111111111111111' 111111111111111' 111111111111111' 11111'1111111111 t 11111111111111

* u * * U UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

SHEAR
(PSF)
0.00
1.08
1. 63
2.06
2.43
2.76
3.05
3.33
3.59
3.83
3.88

35.43
2.0

0.010
0.030

1816.60
1816.60 FT

VEL.
(FPS)
0.00
6.67
8.50
9.75

10.71
11.51
12.20
12.80
13.34
13 .82
13.92

DEPTH
(FT)
0.00
1. 73
2.60
3.30
3.89
4.42
4.90
5.34
5.75
6.14
6.22

FROUDE
NUMBER

0.000
0.892
0.928
0.946
0.957
0.966
0.972
0.976
0.980
0.983
0.984

W.S.E.
(FT)

1816.60
1818.33
1819.20
1819.90
1820.49
1821.02
1821. 49
1821. 94
1822.35
1822.74
1822.82

FLOW
(CFS)
0.00

450.00
900.00

1350.00
1800.00
2250.00
2700.00
3150.00
3600.00
4050.00
4147.00

******* REGULAR CHANNEL CROSS SECTION ****************
BOTTOM WIDTH (FT)
SIDE SLOPE HIV (X:1)

CHANNEL SLOPE VIH (FT/FT)
HANNING'S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

CULVERT NO.1 OUTLET INVERT ELEVATION

r
r

'.1. t "ll f J III1IIIIII f 111'11111111'11111" III1IIIIIII J 1'1111111111 J 1111111111'"

I , I I I I I I I I I I I I I I I I I I I I I I I I ROADWAY OVERTOPPING DATA I I I I I I I I I I I I I I I I I I I I I I I I I I

11111111111'11111111111111111111 till' III1III1IIIIII11111111111 f III1II11III J 1"11

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
26.00

100.00
1823.10

I , t I I I I I I I I I I I I I I I I I , I I I I I I I I I I I I I , , I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ~ I I I I I I I I

i

1

I
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APPENDIX D

I HY·8 CALCULATIONS· RECOMMENDED CULVERTS

I
i



1

CURRENT DATE: 07-23-1997
CURRENT TIME: 15:50:45

FILE DATE: 05-06-1996
FILE NAME: C6

II

\1

C 1 SITE DATA I CULVERT SHAPE, MATERIAL, INLET I

U 1-------------------------- -----------------------------------------------1
L I INLET OUTLET CULVERT BARRELS I
V I ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 1

# I (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE 1

1-------------------------- -----------------------------------------------1
1 11773.95 1773.73 82.48 2 CSP 2.00 2.00 .024 CONVENTIONAL I
2 I I
3 1 I
4 I I
5 I I
6 I 1

II
II

+~+++++++++++++++++++++++++++++++++++++++++++++++++++++~++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C6 DATE: 05-06-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1773.95 0 0 0 0 0 0 0 0 1
1777.88 35 35 0 0 0 0 0 0 1
1780.14 70 48 0 0 0 0 0 21 7
1780.38 105 49 0 0 0 0 0 55 4
1780.57 140 50 0 0 0 0 0 89 4
1780.74 175 51 0 0 0 0 0 123 3
1780.89 210 52 0 0 0 0 0 157 3
1781. 04 245 53 0 0 0 0 0 192 3
1781.18 280 53 0 0 0 0 0 226 3
1781.25 300 54 0 0 0 0 0 246 3
1781. 43 350 54 0 0 0 0 0 295 3
1779.87 " 47 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS

<1> TOLERANCE (FT = 0.010

% FLOW
ERROR

0.00
0.00
0.92
0.58
0.23
0.68
0.50
0.35
0.26
0.15
0.18

DATE: 05-06-1996

FLOW
ERROR (CFS)

o
o
1
1
o
1
1
1
1
o
1

<2> TOLERANCE (%) = 1.000

FILE: C6

TOTAL
FLOW(CFS)

o
35
70

105
140
175
210
245
280
300
350

HEAD
ERROR (FT)

0.00
0.00

-0.00
-0.00
-0.01
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

HEAD
ELEV(FT)

1773.95
1777.88
1780.14
1780.38
1780.57
1780.74
1780.89
1781.04
1781.18
1781.25
1781. 43

IJ

1
1

]

II

II

/1



CURRENT DATE: 07-23-1997
CURRENT TIME: 15:51:04

1

FILE DATE: 05-02-1996
FILE NAME: C9

C I SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1
U 1--------------------------1-----------------------------------------------1
L 1 INLET OUTLET CULVERT I BARRELS I

V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I

# I (FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE 1

1--------------------------1-----------------------------------------------1
1 11779.08 1777.81 64.22 I 3 CMPA 2.92 2.00 .025 CONVENTIONAL 1

2 I I I
3 I I I
4 1 I I
5 I I I
6 I I 1

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C9 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1779.08 0 0 0 0 0 0 0 0 1
1779.66 8 8 0 0 0 0 0 0 1
1779.94 16 16 0 0 0 0 0 0 1
1780.19 24 24 0 0 0 0 0 0 1
1780.41 32 32 0 0 0 0 0 0 1
1780.61 40 40 0 0 0 0 0 0 1
1780.81 48 48 0 0 0 0 0 0 1
1781. 01 56 56 0 0 0 0 0 0 1
1781.22 64 64 0 0 0 0 0 0 1
1781. 37 66 66 0 0 0 0 0 0 1
1781. 69 80 80 0 0 0 0 0 0 1
1783.02 102 102 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C9 DATE: 05-02-1996

HEAD
ELEV(FT)

1779.08
1779.66
1779.94
1780.19
1780.41
1780.61
1780.81
1781. 01
1781. 22
1781.37
1781. 69

HEAD
ERROR (FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

o
8

16
24
32
40
48
56
64
66
80

FLOW
ERROR (CFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOW
ERROR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

<1> TOLERANCE FT = 0.010 <2> TOLERANCE % = 1.000



CURRENT DATE: 07-23-1997 f\Ul\lta \0 (~')
CURRENT TIME: 15:57:17 ~ ~

1

FILE DATE: 05-02-1996
FILE NAME: C10

C 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I

U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS 1
V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
# 1 (FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE I

1--------------------------1-----------------------------------------------1
1 [1779.56 1778.62 61.01 1 5 CMPA 6.42 4.33 .024 CONVENTIONAL I
2 I I 1
3 1 1 1
4 1 1 I
5 1 1 I
6 I I I

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C10 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1779.56 0 0 0 0 0 0 0 0 1
1780.45 46 46 0 0 0 0 0 0 1
1780.87 92 92 0 0 0 0 0 0 1
1781. 21 138 138 0 0 0 0 0 0 1
1781. 51 184 184 0 0 0 0 0 0 1
1781. 79 231 231 0 0 0 0 0 0 1
1782.06 277 277 0 0 0 0 0 0 1
1782.32 323 323 0 0 0 0 0 0 1
1782.56 369 369 0 0 0 0 0 0 1
1782.63 382 382 0 0 0 0 0 0 1
1783.03 461 461 0 0 0 0 0 0 1
1784.62 754 754 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS DATE: 05-02-1996

1 HEAD
ELEV(FT)

1779.56
1780.45
1780.87
1781. 21
1781.51
1781.79
1782.06
1782.32
1782.56
1782.63
1783.03

HEAD
ERROR (FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FILE: C10

TOTAL
FLOW(CFS)

o
46
92

138
184
231
277
323
369
382
461

FLOW
ERROR (CFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOW
ERROR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

<1> TOLERANCE FT) = 0.010 <2> TOLERANCE (% = 1.000



C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I
V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
# 1 (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I

1--------------------------1-----------------------------------------------1
1 11781.18 1780.23 64.01 1 2 RCB 10.00 5.00 .012 CONVENTIONAL I

2 I 1 I
3 I I I
4 I I I
5 I I I
6 I I I

CURRENT DATE: 05-31-1996
CURRENT TIME: 13:14:29

FILE DATE: 05-02-1996
FILE NAME: C12

1

\

\
,

\

~~~~~~~~~~+~~+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C12 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1781.18 0 0 0 0 0 0 0 0 1
1782.20 53 53 0 0 0 0 0 0 1

11782.80 106 106 0 0 0 0 0 0 1
1783.30 159 159 0 0 0 0 0 0 1
1783.74 212 212 0 0 0 0 0 0 1
1784.15 265 265 0 0 0 0 0 0 1
1784.52 318 318 0 0 0 0 0 0 1
1784.88 371 371 0 0 0 0 0 0 1
1785.22 424 424 0 0 0 0 0 0 1
1785.38 450 450 0 0 0 0 0 0 1
1785.87 530 530 0 0 0 0 0 0 1
1787.74 82:1 822 0 0 0 0 a OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C12 DATE: 05-02-1996

HEAD HEAD TOTAL . FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR

1781.18 0.00 a 0 0.00
1782.20 0.00 53 0 0.00
1782.80 0.00 106 0 0.00
1783.30 0.00 159 0 0.00
1783.74 0.00 212 0 0.00
1784.15 0.00 265 a 0.00
1784.52 0.00 318 0 0.00
1784.88 0.00 371 0 0.00
1785.22 0.00 424 0 0.00
1785.38 0.00 450 0 0.00
1785.87 0.00 530 0 0.00

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 07-23-1997
CURRENT TIME: 15:46:41

1

FILE DATE: 05-02-1996
FILE NAME: C16

} C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U I-~------------------------I-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I
V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
# I (FTl (FT) (FT) I MATERIAL (FT) (FT) n TYPE I

1--------------------------1-----------------------------------------------1
1 11793.64 1792.89 82.00 I 3 CMPA 3.50 2.42 .025 CONVENTIONAL I
2 I I I
3 I 1 I
4 I I I
5 I I I
6 I 1 I

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C16 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1793.64 0 0 0 0 0 0 0 0 1
1794.40 12 12 0 0 0 0 0 0 1
1794.79 24 24 0 0 0 0 0 0 1
1795.10 36 36 0 0 0 0 0 0 1
1795.38 48 48 0 0 0 0 0 0 1
1795.65 60 60 0 0 0 0 0 0 1
1795.91 72 72 0 0 0 0 0 0 1
1796.15 83 83 0 0 0 0 0 0 1
1796.45 96 96 0 0 0 0 0 0 1
1796.87 108 105 0 0 0 0 0 3 14
1796.97 120 104 0 0 0 0 0 15 5
1796.83 104 104 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS1
HEAD

ELEV(FT)
1793.64
1794.40
1794.79
1795.10
1795.38
1795.65
1795.91
1796.15
1796.45
1796.87
1796.97

HEAD
ERROR (FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

-0.01
-0.01

FILE: C16

TOTAL
FLOW(CFS)

o
12
24
36
48
60
72
83
96

108
120

FLOW
ERROR (CFS)

o
o
o
o
o
o
o
o
o
1
1

DATE: 05-02-1996

% FLOW
ERROR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.80
0.93

<1> TOLERANCE (FT = 0.010 <2> TOLERANCE (%) = 1.000



CURRENT DATE: 05-29-1996
CURR~~ TIME: 10:11:34

1

FILE DATE: 05-02-1996
FILE NAME: C17

l

C I SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1
U 1--------------------------1-----------------------------------------------1
L 1 INLET OUTLET CULVERT I BARRELS 1
V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1

# 1 (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I
1--------------------------1-----------------------------------------------1

1 11795.76 1794.24 62.02 1 2 RCB 10.00 5.00 .012 CONVENTIONAL I

2 I 1 I
3 I 1 1
4 I I 1
5 I I 1
6 I 1 1

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C17 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1795.76 0 0 0 0 0 0 0 0 1
1796.86 60 60 0 0 0 0 0 0 1

11797.50 120 120 0 0 0 0 0 0 1
1798.04 180 180 0 0 0 0 0 0 1
1798.52 240 240 0 0 0 0 0 0 1
1798.95 300 300 0 0 0 0 0 0 1
1799.36 360 360 0 0 0 0 0 0 1
1799.75 420 420 0 0 0 0 0 0 1
1800.12 480 480 0 0 0 0 0 0 1
1800.27 504 504 0 0 0 0 0 0 1
1800.86 600 600 0 0 0 0 0 0 1
1801. 29 669 669 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C17 DATE: 05-02-1996

HEAD
ELEV(FT)

1795.76
1796.86
1797.50
1798.04
1798.52
1798.95
1799.36
1799.75
1800.12
1800.27
1800.86

HEAD
ERROR (FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW (CFS)

o
60

120
180
240
300
360
420
480
504
600

FLOW
ERROR (CFS)

o
o
o
o
o
o
o
o
o
o
o

% FLOW
ERROR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

<1> TOLERANCE FT = 0.010 <2> TOLERANCE % = 1.000



CURRENT DATE: 07-23-1997 ('U' \ rCO--r \ S (L2"\
CURRENT TIME: 15:47:39 \; ~~~\ :J

1

FILE DATE: 05-02-1996
FILE NAME: C18

}.

II
II

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT 1 BARRELS I
V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I

# I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I
1--------------------------1-----------------------------------------------1

1 11800.63 1800.05 62.00 I 3 CMPA 3.50 2.42 .025 CONVENTIONAL I
2 I I I
3 I I I
4 I I I
5 I I I
6 1 I I

~+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C18 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1800.63 a a a a a a a a 1
1801.33 10 10 a a a a a a 1
1801. 66 20 20 a a a a a a 1
1801. 94 30 30 a a a a a a 1
1802.20 40 40 a a a a a a 1
1802.43 50 50 a a a a a a 1
1802.64 60 60 a a a a a a 1
1802.85 70 70 a a a a a a 1
1802.96 75 75 0 a a a a a 1
1803.28 90 90 a a a a a a 1
1803.51 100 100 a a a a a a 1
1804.57 128 128 a a a a a OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C18 DATE: 05-02-1996

<2> TOLERANCE (%) = 1.000

II
n

rI

HEAD
ELEV(FT)

1800.63
1801.33
1801. 66
1801. 94
1802.20
1802.43
1802.64
1802.85
1802.96
1803.28
1803.51

<1> TOLERANCE (FT

HEAD
ERROR (FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

= 0.010

TOTAL
FLOW(CFS)

a
10
20
30
40
50
60
70
75
90

100

FLOW
ERROR (CFS)

a
a
a
o
a
a
a
a
a
a
a

% FLOW
ERROR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

II



CURRENT DATE: 07-23-1997
CURRENT TIME: 15:48:23

1

FILE DATE: 05-02-1996
FILE NAME: C19

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT 1 BARRELS I
V I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET I
# I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE I

1--------------------------1-----------------------------------------------1
1 11806.59 1806.15 62.00 I 3 CMPA 3.50 2.42 .025 CONVENTIONAL I
2 I I I
3 I I I
4 I I 1
5 I I 1
6 I I I

~+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C19 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1806.59 0 0 0 0 0 0 0 0 1
1807.62 20 20 0 0 0 0 0 0 1
1808.14 40 40 0 0 0 0 0 0 1
1808.60 60 60 0 0 0 0 0 0 1
1809.04 80 80 0 0 0 0 0 0 1
1809.61 100 100 0 0 0 0 0 0 1
1810.36 120 120 0 0 0 0 0 0 1
1810.85 140 132 0 0 0 0 0 7 10
1810.91 149 133 0 0 0 0 0 15 5
1811.05 180 136 0 0 0 0 0 43 5
1811.12 200 138 0 0 0 0 0 61 4
1810.77 130 130 0 0 0 0 0 OVERTOPPING

1

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C19

HEAD HEAD TOTAL FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS)

1806.59 0.00 a a
1807.62 0.00 20 a
1808.14 0.00 40 a
1808.60 0.00 60 0
1809.04 0.00 80 a
1809.61 0.00 100 a
1810.36 0.00 120 a
1810.85 -0.01 140 1
1810.91 -0.00 149 1
1811. 05 -0.00 180 1
1811.12 -0.01 200 1

DATE: 05-02-1996

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.72
0.49
0.37
0.37

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE % = 1.000
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ + +++++++++++++



1

~~~ ~~~~ ~~~i;~~;96 ~UL'J2RT 2 0 (0 ~i~~ ~:~; ~;~02-1996

C I SITE DATA I CULVERT SHAPE, MATERIAL, INLET 1
U 1--------------------------1-----------------------------------------------1
L I INLET OUTLET CULVERT I BARRELS I
V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I
# I (FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE I

I--------------------------I-------------------------~---------------------1
1 11804.36 1803.97 61.00 1 3 RCB 10.00 5.00 .012 CONVENTIONAL I
2 1 I I
3 1 I 1
4 I I 1
5 I I 1
6 I 1 I

J'

~+++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++++++++++++++++++++++

SUMMARY OF CULVERT FLOWS (CFS) FILE: C20 DATE: 05-02-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1804.36 0 0 0 0 0 0 0 0 1

~
1805.66 111 111 0 0 0 0 0 0 1
1806.41 223 223 0 0 0 0 0 0 1
1807.03 334 334 0 0 0 0 0 0 1
1807.58 445 445 0 0 0 0 0 0 1
1808.08 557 557 0 0 0 0 0 0 1

f'
1808.55 668 668 0 0 0 0 0 0 1
1809.01 779 779 0 0 0 0 0 0 1
1809.47 890 890 0 0 0 0 0 0 1
1809.62 927 927 0 0 0 0 0 0 1
1810.40 1113 1113 0 0 0 0 0 0 1
1811.26 1301 1301 0 0 0 0 0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C20 DATE: 05-02-1996

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR

1804.36 0.00 0 0 0.00
I 1805.66 0.00 111 0 0.00

} 1806.41 0.00 223 0 0.00
1807.03 0.00 334 0 0.00
1807.58 0.00 445 0 0.00
1808.08 0.00 557 0 0.00
1808.55 0.00 668 0 0.00
1809.01 0.00 779 0 0.00
1809.47 0.00 890 0 0.00
1809.62 0.00 927 0 0.00
1810.40 0.00 1113 0 0.00

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000



1

CURRENT DATE: 06-03-1996 FILE DATE: 05-06-1996
CURRENT TIME: 09:10:54 CVl-~ 0 FILE NAME: CO

1'111 I 1.111111111111111 11'1 I i 1""'-' II 1'111111:1111111' III I IIII IIII I 111 I r 1'1 I I I 11'1

1111111 ... 111111111' 11++++

11111111111111111111111111

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

I I I I I I II . I I II I . J I . " . I I I I :

111111111 IIIII .11:' I I! III I

I I I I r . I . I I I I . I I I . I I r I I I I I I I II I I I I I , II . I 1 I I I " 1 II I lit I I I I . I I II . I I I I II I I I I I .. I I I I I

SITE DATA CULVERT SHAPE, MATERIAL, INLETC
U
L
V
It

INLET
ELEV.
(FT)

OUTLET
ELEV.
(FT)

CULVERT
LENGTH

(FT)

BARRELS
SHAPE
MATERIAL

SPAN
(FT)

RISE MANNING
(FT) n

INLET
TYPE

1 1818.42 1817.69
2
3
4
5
6

87.00 4 RCB 12.00 10.00 .012 CONVENTIONAL

If rill; I f III! I r Jill f' J r It I J 11111'11111111 r f 1111111' filii 1 J If! I f IIIIIIII111111 f' I

I I I 1 f If' I I I 1 I I r I I I I I I . I I I I I I r I I I I I ! I , r I I , I r I I I , , I I I r I r I I I 1 I 1 I I r I I I I I rtf I r I r I I I I I

SUMMARY OF CULVERT FLOWS (CFS) FILE: CO DATE: 05-06-1996

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1818.42 0 0 0 0 0 0 0 0 1
1821.31 596 596 0 0 0 0 0 0 1
1822.99 1191 1191 0 0 0 0 0 0 1
1824.32 1787 1770 0 0 0 0 0 14 5
1825.07 2382 2129 0 0 0 0 0 252 3
1825.67 2978 2430 0 0 0 0 0 547 3
1826.20 3574 2708 0 0 0 0 0 865 3
1826.69 4169 2967 0 0 0 0 0 1201 3
1826.70 4179 2971 0 0 0 0 0 1207 2
1827.58 5360 3455 0 0 0 0 0 1898 2
1828.01 5956 3689 0 0 0 0 0 2266 3
1824.19 1714 1714 0 0 0 0 0 OVERTOPPING
11111111 t t lit 111111' IIIII111III1111111111111111I1 t t "1111111111111111" •• ' 1'1 t II

If J 1I1I f f. I t f If' II. f I f 1'1" t 11" t'l f' 11111'111111111111111111'1111' 1111111111111

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CO DATE: 05-06-1996

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR (FT) FLOW(CFS) ERROR (CFS) ERROR

1818.42 0.00 0 0 0.00
1821.31 0.00 596 0 0.00
1822.99 0.00 1191 0 0.00
1824.32 -0.00 1787 3 0.18
1825.07 -0.00 2382 2 0.08
1825.67 -0.00 2978 1 0.03
1826.20 -0.00 3574 1 0.02
1826.69 -0.00 4169 1 0.02
1826.70 1. 00 4179 2 0.04
1827.58 -0.01 5360 7 0.13
1828.01 -0.00 5956 1 0.02

111111111111' 11111111111111111111111111111'11'111111111111111111111II r 1 r II trill'
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

++++++1 I I I I I I r 1 1 r r. I 1 I I I I I I 1 I 1 r I I I I I I I I I 1 1 I I I I I I I I I I I r r 1 1 I I I I I I I 1 I I 1 . I I I I I I I r II!
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HEC-2 Analysis of Cave Creek Wash
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HEC-2 INPUT FILE FOR CAVE CREEK WASH AND CARFREE HIGHWAY WITH PROPOSED BRIDGE

C
C 4
C 1 BEGIN MODEL APPROX. 200 METERS DOWNSTREAM OF BRIDGE
C 4 DOWNSTREAM SIDE OF NEW BRIDGE
C 7 UPSTREAM SIDE OF EXISTING BRIDGE
C 10 THIS IS THE UPSTREAM LIMIT OF THE STUDY
T1 CAVE CREEK WASH CAREFREE HIGHWAY, JUNE 1996
T2 10 YEAR FREQUENCY, NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES
J1 2 0 0 0 1 0 0 567.55 0
J2 1 -1
J3 38 43 1 2 26 39 21 22 27 28
J3 53 54 0 38 13 14 15 55 26 56
J3 63 1 51 4 42 57 0 38 39 33
J3 3 10 11 12 5 7 8 16 17 18
J3 0 201
NC .040 .040 .040 .300 .500
QT 5 583 934 1044 1472 1044
Xl 1 20 0.000 200.0 25.000 25.000 25.000 1. 000 0 0
GR569.19 0.000 569.239 32.571 569.422 49.140 565.87 60.835 565.412 62.391
GR564.94 100.323 564.945 100.493 564.948 100.556 565.60 114.184 565.603 116.220
GR565.04 140.750 564.552 149.595 564.435 150.869 564.39 151. 991 564.215 158.519
GR565.67 161. 200 566.875 163.651 566.921 177.996 567.42 183.071 575.831 200.000
Xl 2 27 0.000 200.0 25.000 25.000 25.000 1. 000 0 0
GR569.47 0.000 569.456 2.620 569.614 13.356 569.860 37.019 567.514 44.994
GR565.94 50.919 565.938 52.049 565.654 68.966 565.141 100.448 565.377 105.333
GR565.35 126.425 565.410 134.256 564.649 142.253 564.530 142.655 564.559 143.383
GR564.23 151.931 564.437 152.312 567.039 156.767 566.992 166.014 567.023 181.265
GR567.02 186.543 567.098 192.533 567.091 193.527 567.098 195.040 567.12 195.354
GR567.14 199.514 567.189 200.000
Xl 3 25 0.000 200.0 25.000 25.000 25.000 1. 000 0 0
GR569.51 0.000 569.511 6.333 569.927 32.664 569.954 34.730 569.861 35.026
GR566.12 48.511 566.107 51.682 565.721 78.665 565.244 101. 688 565.504 107.249
GR565.62 130.685 565.566 133.172 564.531 136.514 564.260 137.230 564.522 144.492
GR564.58 146.382 565.187 147.738 567.643 152.889 567.668 156.208 567.728 177.475
GR567.75 183.667 567.719 188.794 567.719 195.266 567.694 198.169 567.710 200.000
Xl 4 13 1967.43 2058.29 88.0 88.0 88.0 1.0 0 0 1 1
GR 570 1967.43 566.5 1978.14 566.0 1981.14 565.62 1985.00 565.73 1997.86
GR 566.0 2006.43 566.45 2014.14 566.0 2021.00 565.76 2022.71 566.0 2030.00
GR 566.0 2038.57 565.88 2043.72 568.22 2058.29
Xl 5 25 1967.43 2059.14 1.0 1.0 1.0 1.0 0 0 1
GR 570.0 1967.43 566.5 1977.71 566.0 1980.29 565.62 1985.00 565.63 1988.33
GR 570.6 1988.43 570.6 1989.71 565.73 1989.72 565.72 1997.43 566.0 2005.57
GR566.01 2011.13 570.6 2011.14 570.6 2012.43 566.47 2012.44 566.46 2013.71
GR 566.0 2020.57 565.79 2022.29 566.0 2028.29 566.10 2033.85 570.6 2033.86
GR 570.6 2035.14 566.01 2035.15 566.0 2038.14 565.90 2043.72 568.23 2059.14
Xl 6 21 1968.53 2049.35 29.0 29.0 29.0 1.0 0 0
GR 570.0 1968.53 566.40 1975.52 566.0 1977.07 565.84 1981.74 565.85 1986.78
GR 570.6 1986.79 570.6 1987.95 566.10 1987.96 566.0 1995.34 566.10 2007.37
GR 570.6 2007.38 570.6 2008.55 566.12 2008.56 566.11 2013.21 566.12 2027.97
GR 570.6 2027.98 570.6 2029.14 566.42 2029.15 566.41 2033.03 566.5 2040.8
GR 570.0 2049.35
Xl 7 10 1967.75 2049.35 1.0 1.0 1.0 1.0 0 0
GR 570.0 1967.75 566.40 1974.74 566.0 1976.69 565.85 1981. 35 566.0 1994.95
GR566.15 2007.38 566.12 2012.82 566.43 2032.64 566.5 2040.80 570.0 2049.35
Xl 8 41 0.000 200.0 55.0 55.0 55.0 1. 000 0 0
GR573.01 0.000 571.183 49.094 571.305 52.113 571.309 52.448 571.15 53.048
GR571.15 53.591 571.156 54.160 571.158 54.854 571.167 56.747 571.15 57.598
GR571.16 60.168 568.211 66.142 566.680 68.809 566.612 74.279 566.61 82.988
GR566.45 107.029 566.779 109.853 566.967 114.347 567.157 125.150 567.06 129.941
GR566.40 137.709 566.579 138.162 570.123 148.307 570.236 152.027 570.32 154.419
GR569.70 157.028 569.846 157.828 569.436 158.319 569.351 159.189 569.396 159.525
GR569.57 160.214 570.750 162.791 571.82 166.221 571.865 171.483 571.862 173.063
GR571.90 174.027 571.901 177.313 571.87 189.534 571.732 193.747 571.317 198.339
GR571.03 200.000
Xl 9 29 0.000 200.0 25.000 25.000 25.000 1.000 0 0
GR574.56 0.000 571.597 79.595 571.721 83.507 566.924 89.726 566.481 90.779
GR566.46 93.863 566.483 94.060 567.085 108.438 567.129 110.931 566.816 126.701
GR566.83 135.428 566.432 139.015 569.491 147.597 570.266 149.945 570.369 150.238



GR570.40 150.911 570.507 154.338 569.149 160.248 568.345 164.191 568.220 165.051
GR567.59 166.603 567.541 168.275 568.918 178.932 570.704 194.555 570.900 196.545
GR571.04 197.455 571.067 197.679 571.143 199.245 571.182 200.000
Xl 10 29 0.000 200.0 16.025 16.025 16.025 1. 000 0 0
GR575.56 0.000 571.936 97.183 572.173 104.687 567.018 111.370 567.120 115.507
GR566.89 116.769 566.888 117.289 567.345 121.104 567.280 127.672 566.935 128.592
GR567.23 130.897 566·723 141.701 566.657 147.443 566.711 148.213 567.529 150.553
GR569.07 155.616 569.350 156.405 569.447 157.102 569.593 159.930 569.657 161.200
GR569.32 162.826 567.168 167.686 567.147 171.632 567.116 176.345 567.290 186.715
GR567.27 187.338 567.807 195.700 568.218 199.878 568.237 200.000
EJ
T1 CAVE CREEK WASH - CAREFREE HIGHWAY, JUNE 1996
T2 50 YEAR FREQUENCY - NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES (TWO)
J1 0 3 0 0 .01074 1 568.01
J2 2 -1
T1 CAVE CREEK WASH - CAREFREE HIGHWAY, JUNE 1996
T2 100 YEAR FREQUENCY - NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES (TWO)
J1 0 4 0 0 .01074 1 568.160
J2 3 -1
T1 CAVE CREEK WASH - CAREFREE HIGHWAY, JUNE 1996
T2 500 YEAR FREQUENCY - NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES (TWO)
J1 0 5 0 0 .01074 1 568.560
J2 4 -1
ER
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HEC-2 WATER SURFACE PROFILES

4.6.2; May 1991
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THIS RUN EXECUTED 25JUL97 07:53:37
**************.**********************

HEC-2 WATER SURFACE PROFILES

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

T1 CAVE CREEK WASH CAREFREE HIGHWAY, JUNE 1996
T2 10 YEAR FREQUENCY, NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

2 0 0 0 1 0 0 567.55 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 43 1 2 26 39 21 22 27 28



53 54 0 38 13 14 15 55 26 56
63 1 51 4 42 57 0 38 39 33

3 10 11 12 5 7 8 16 17 18
0 201

NC .040 .040 .040 .300 .500
QT 5 583 934 1044 1472 1044

BEGIN MODEL APPROX. 200 METERS DOWNSTREAM OF BRIDGE
Xl 1 20 0.000 200.0 25.000 25.000 25.000 1.000 0 0
GR 569.19 0.000 569.239 32.571 569.422 49.140 565.87 60.835 565.412 62.391
GR 564.94 100.323 564.945 100.493 564.948 100.556 565.60 114.184 565.603 116.220
GR 565.04 140.750 564.552 149.595 564.435 150.869 564.39 151.991 564.215 158.519
GR 565.67 161. 200 566.875 163.651 566.921 177.996 567.42 183.071 575.831 200.000

Xl 2 27 0.000 200.0 25.000 25.000 25.000 1. 000 0 0
GR 569.47 0.000 569.456 2.620 569.614 13.356 569.860 37.019 567.514 44.994
GR 565.94 50.919 565.938 52.049 565.654 68.966 565.141 100.448 565.377 105.333
GR 565.35 126.425 565.410 134.256 564.649 142.253 564.530 142.655 564.559 143.383
GR 564.23 151. 931 564.437 152.312 567.039 156.767 566.992 166.014 567.023 181.265
GR 567.02 186.543 567.098 192.533 567.091 193.527 567.098 195.040 567.12 195.354
GR 567.14 199.514 567.189 200.000

1
25JUL97 07:53:37 PAGE 2

Xl 3 25 0.000 200.0 25.000 25.000 25.000 1.000 0 0
GR 569.51 0.000 569.511 6.333 569.927 32.664 569.954 34.730 569.861 35.026
GR 566.12 48.511 566.107 51.682 565.721 78.665 565.244 101.688 565.504 107.249
GR 565.62 130.685 565.566 133.172 564.531 136.514 564.260 137.230 564.522 144.492
GR 564.58 146.382 565.187 147.738 567.643 152.889 567.668 156.208 567.728 177.475
GR 567.75 183.667 567.719 188.794 567.719 195.266 567.694 198.169 567.710 200.000

DOWNSTREAM SIDE OF NEW BRIDGE
Xl 4 13 1967.43 2058.29 88.0 88.0 88.0 1.0 0 0
GR 570 1967.43 566.5 1978.14 566.0 1981.14 565.62 1985.00 565.73 1997.86
GR 566.0 2006.43 566.45 2014.14 566.0 2021.00 565.76 2022.71 566.0 2030.00
GR 566.0 2038.57 565.88 2043.72 568.22 2058.29

Xl 5 25 1967.43 2059.14 1.0 1.0 1.0 1.0 0 0
GR 570.0 1967.43 566.5 1977.71 566.0 1980.29 565.62 1985.00 565.63 1988.33
GR 570.6 1988.43 570.6 1989.71 565.73 1989.72 565.72 1997.43 566.0 2005.57
GR 566.01 2011.13 570.6 2011.14 570.6 2012.43 !J66.47 2012.44 566.46 2013.71
GR 566.0 2020.57 565.79 2022.29 566.0 2028.29 566.10 2033.85 570.6 2033.86
GR 570.6 2035.14 566.01 2035.15 566.0 2038.14 565.90 2043.72 568.23 2059.14

Xl 6 21 1968.53 2049.35 29.0 29.0 29.0 1.0 0 0
GR 570.0 1968.53 566.40 1975.52 566.0 1977.07 565.84 1981.74 565.85 1986.78
GR 570.6 1986.79 570.6 1987.95 566.10 1987.96 566.0 1995.34 566.10 2007.37
GR 570.6 2007.38 570.6 2008.55 566.12 2008.56 566.11 2013.21 566.12 2027.97
GR 570.6 2027.98 570.6 2029.14 566.42 2029.15 566.41 2033.03 566.5 2040.8



--

GR 570.0 2049.35

UPSTREAM SIDE OF EXISTING BRIDGE
Xl 7 10 1967.75 2049.35 1.0 1.0 1.0 1.0 0 0
GR 570.0 1967.75 566.40 1974.74 566.0 1976.69 565.85 1981. 35 566.0 1994.95
GR 566.15 2007.38 566.12 2012.82 566.43 2032.64 566.5 2040.80 570.0 2049.35

Xl 8 41 0.000 200.0 55.0 55.0 55.0 1. 000 0 0
GR 573.01 0.000 571.183 49.094 571.305 52.113 571.309 52.448 571.15 53.048
GR 571.15 53.591 571.156 54.160 571.158 54.854 571.167 56.747 571.15 57.598
GR 571.16 60.168 568.211 66.142 566.680 68.809 566.612 74.279 566.61 82.988
GR 566.45 107.029 566.779 109.853 566.967 114.347 567.157 125.150 567.06 129.941
GR 566.40 137.709 566.579 138.162 570.123 148.307 570.236 152.027 570.32 154.419
GR 569.70 157.028 569.846 157.828 569.436 158.319 569.351 159.189 569.396 159.525
GR 569.57 160.214 570.750 162.791 571.82 166.221 571.865 171.483 571. 862 173.063
GR 571.90 174.027 571.901 177.313 571.87 189.534 571. 732 193.747 571.317 198.339
GR 571.03 200.000

Xl 9 29 0.000 200.0 25.000 25.000 25.000 1.000 0 0
GR 574.56 0.000 571.597 79.595 571.721 83.507 566.924 89.726 566.481 90.779
GR 566.46 93.863 566.483 94.060 567.085 108.438 567.129 110.931 566.816 126.701
GR 566.83 135.428 566.432 139.015 569.491 147.597 570.266 149.945 570.369 150.238
GR 570.40 150.911 570.507 154.338 569.149 160.248 568.345 164.191 568.220 165.051
GR 567.59 166.603 567.541 168.275 568.918 178.932 570.704 194.555 570.900 196.545
GR 571. 04 197.455 571. 067 197.679 571.143 199.245 571.182 200.000

1
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THIS IS THE UPSTREAM LIMIT OF THE STUDY
Xl 10 29 0.000 200.0 16.025 16.025 16.025 1.000 0 0
GR 575.56 0.000 571.936 97.183 572.173 104.687 567.018 111.370 567.120 115.507
GR 566.89 116.769 566.888 117.289 567.345 121.104 567.280 127.672 566.935 128.592
GR 567.23 130.897 566.723 141. 701 566.657 147.443 566.711 148.213 567.529 150.553
GR 569.07 155.616 569.350 156.405 569.447 157.102 569.593 159.930 569.657 161. 200
GR 569.32 162.826 567.168 167.686 567.147 171.632 567.116 176.345 567.290 186.715
GR 567.27 187.338 567.807 195.700 568.218 199.878 568.237 200.000

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·PROF 1
0



CCHV= .300 CEHV= .500
·SECNO 1. 000

BEGIN MODEL APPROX. 200 METERS DOWNSTREAM OF BRIDGE
1.000 3.33 567.55 .00 567.55 567.80 .25 .00 .00 569.19
583.0 .0 583.0 .0 .0 262.3 .0 .0 .0 575.83

.00 .00 2.22 .00 .000 .040 .000 .000 564.22 55.30
.003071 25. 25. 25. 0 0 0 .00 128.03 183.33

·SECNO 2.000
3280 CROSS SECTION 2.00 EXTENDED .48 METERS

2.000 3.44 567.67 .00 .00 567.89 .22 .08 .01 569.47
583.0 .0 583.0 .0 .0 278.5 .0 6.8 3.5 567.19

.00 .00 2.09 .00 .000 .040 .000 .000 564.23 44.48
.003268 25. 25. 25. 2 0 0 .00 155.52 200.00

·SECNO 3.000

3265 DIVIDED FLOW

3280 CROSS SECTION 3.00 EXTENDED .01 METERS

3.000 3.46 567.72 .00 .00 568.04 .32 .10 .05 569.51
583.0 .0 583.0 .0 .0 231. 7 .0 13 .1 7.3 567.71

.01 .00 2.52 .00 .000 .040 .000 .000 564.26 42.74
. 005395 25 . 25. 25. 2 0 0 .00 143.31 200.00

·SECNO 4.000
DOWNSTREAM SIDE OF NEW BRIDGE

4.000 2.53 568.15 .00 .00 568.79 .64 .59 .16 570.00
583.0 .0 583.0 .0 .0 164.3 .0 30.6 17.3 568.22

.01 .00 3.55 .00 .000 .040 .000 .000 565.62 1973.10
. 008405 88 . 88. 88. 2 0 0 .00 84.73 2057.83

·SECNO 5.000
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT CORAR TOPWID ENDST

3265 DIVIDED FLOW



--'

5.000 2.49 568.11 .00 .00 568.84 .72 .01 .04 570.00
583.0 .0 583.0 .0 .0 154.6 .0 30.7 17.4 568.23

.01 .00 3.77 .00 .000 .040 .000 .000 565.62 1972.97
.011828 1. 1. 1. 2 0 0 .00 81. 48 2058.38

·SECNO 6.000

3265 DIVIDED FLOW

6.000 2.59 568.43 .00 .00 569.19 .76 .33 .02 570.00
583.0 .0 583.0 .0 .0 151. 0 .0 35.2 19.6 570.00

.02 .00 3.86 .00 .000 .040 .000 .000 565.84 1971. 58
. 011108 29. 29 . 29. 2 0 0 .00 70.41 2045.51

·SECNO 7.000

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 48

UPSTREAM SIDE OF EXISTING BRIDGE
7.000 2.90 568.75 .00 .00 569.27 .51 .01 .07 570.00
583.0 .0 583.0 .0 .0 183.5 .0 35.3 19.7 570.00

.02 .00 3.18 .00 .000 .040 .000 .000 565.85 1970.17
.005092 1. 1. l. 4 0 0 .00 76.13 2046.30

·SECNO 8.000
8.000 2.64 569.04 .00 .00 569.61 .57 .31 .03 573.01
583.0 .0 583.0 .0 .0 174.7 .0 45.2 24.0 571. 03

.02 .00 3.34 .00 .000 .040 .000 .000 566.40 64.46
.006481 55. 55. 55. 3 0 0 .00 80.76 145.21

·SECNO 9.000

3265 DIVIDED FLOW

9.000 2.69 569.12 569.09 .00 569.97 .85 .22 .14 574.56
583.0 .0 583.0 .0 .0 142.4 .0 49.1 26.0 571.18

.02 .00 4.09 .00 .000 .040 .000 .000 566.43 86.88
.012773 25. 25. 25. 4 5 0 .00 80.01 180.71

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH ARaB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA



SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

·SECNO 10.000
3280 CROSS SECTION 10.00 EXTENDED 1.60 METERS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 75

THIS IS THE UPSTREAM LIMIT OF THE STUDY
10.000 3.18 569.84 .00 .00 570.22 .38 .11 .14 575.56

583.0 .0 583.0 .0 .0 212.8 .0 52.0 27.4 568.24
.02 .00 2.74 .00 .000 .040 .000 .000 566.66 107.71

. 004155 16. 16. 16 . 4 0 a .00 92.29 200.00

1
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T1 CAVE CREEK WASH - CAREFREE HIGHWAY, JUNE 1996
T2 50 YEAR FREQUENCY - NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES (TWO)

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 0 .01074 1 568.01

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE

2 -1

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

• PROF 2

CCHV= .300 CEHV= .500
·SECNO 1. 000

BEGIN MODEL APPROX. 200 METERS DOWNSTREAM OF BRIDGE
1.000 3.14 567.35 .00 568.01 568.14 .79 .00 .00 569.19
934.0 .0 934.0 .0 .0 237.0 .0 .0 .0 575.83

.00 .00 3.94 .00 .000 .040 .000 .000 564.22 55.96
. 010856 25. 25 . 25. a a 5 .00 126.42 182.38



.~

+SECNO 2.000
3280 CROSS SECTION 2.00 EXTENDED .85 METERS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 55

2.000 3.81 568.04 .00 .00 568.43 .39 .17 .12 569.47
934.0 .0 934.0 .0 .0 336.0 .0 7.2 3.5 567.19

.00 .00 2.78 .00 .000 .040 .000 .000 564.23 43.22
. 004547 25 . 25. 25. 4 0 0 .00 156.78 200.00

*SECNO 3.000
3280 CROSS SECTION 3.00 EXTENDED .41 METERS

3.000 3.86 568.12 .00 .00 568.63 .51 .14 .06 569.51
934.0 .0 934.0 .0 .0 294.3 .0 15.0 7.5 567.71

.00 .00 3.17 .00 .000 .040 .000 .000 564.26 41. 31
. 007166 25 . 25. 25. 2 0 0 .00 158.69 200.00

+SECNO 4.000
3280 CROSS SECTION 4.00 EXTENDED .39 METERS

3301 HV CHANGED MORE THAN HVINS

DOWNSTREAM SIDE OF NEW BRIDGE
4.000 2.99 568.61 .00 .00 569.68 1. 07 .77 .28 570.00
934.0 .0 934.0 .0 .0 203.9 .0 37.0 18.3 568.22

.01 .00 4.58 .00 .000 .040 .000 .000 565.62 1971.69
. 010878 88. 88 . 88. 2 0 0 .00 86.60 2058.29

1
25JUL97 07:53:37 PAGE 9

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

+SECNO 5.000

3265 DIVIDED FLOW

3280 CROSS SECTION 5.00 EXTENDED .36 METERS



7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5.000 2.97 568.59 568.59 .00 569.77 1.18 .01 .06 570.00
934.0 .0 934.0 .0 .0 194.0 .0 37.2 18.4 568.23

.01 .00 4.81 .00 .000 .040 .000 .000 565.62 1971. 57
.015350 1. 1. 1. 2 5 0 .00 83.66 2059.14

·SECNO 6.000

3265 DIVIDED FLOW

6.000 3.16 569.00 .00 .00 570.21 1.20 .43 .01 570.00
934.0 .0 934.0 .0 .0 192.2 .0 42.8 20.6 570.00

.01 .00 4.86 .00 .000 .040 .000 .000 565.84 1970.46
. 014014 29 . 29. 29. 3 0 0 .00 72.94 2046.92

·SECNO 7.000

33 01 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 78

UPSTREAM SIDE OF EXISTING BRIDGE
7.000 3.87 569.72 .00 .00 570.38 .66 .01 .16 570.00
934.0 .0 934.0 .0 .0 259.6 .0 43.0 20.7 570.00

.01 .00 3.60 .00 .000 .040 .000 .000 565.85 1968.28
.004447 1. 1. 1. 5 0 0 .00 80.40 2048.68

·SECNO 8.000

3265 DIVIDED FLOW

8.000 3.58 569.98 .00 .00 570.66 .68 .27 .01 573.01
934.0 .0 934.0 .0 .0 254.9 .0 57.1 25.4 571. 03

.02 .00 3.66 .00 .000 .040 .000 .000 566.40 62.55
.005558 55. 55. 55. 3 0 0 .00 90.67 161.12

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST



'SECNO 9.000

3265 DIVIDED FLOW

9.000 3.62 570.06 .00 .00 570.94 .BB .1B .10 574.56
934.0 .0 934.0 .0 .0 224.7 .0 63.1 27.7 571.1B

.02 .00 4.16 .00 .000 .040 .000 .000 566.43 B5.67
.009205 25. 25. 25. 2 0 0 .00 96.22 1BB.BB

'SECNO 10.000
32BO CROSS SECTION 10.00 EXTENDED 2.31 METERS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 44

THIS IS THE UPSTREAM LIMIT OF THE STUDY
10.000 3.90 570.55 .00 .00 571.13 .57 .10 .09 575.56

934.0 .0 934.0 .0 .0 278.4 .0 67.2 29.3 568.24
.02 .00 3.36 .00 .000 .040 .000 .000 566.66 106.BO

. 004465 16. 16 . 16. 3 0 0 .00 93.20 200.00

1
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T1 CAVE CREEK WASH - CAREFREE HIGHWAY, JUNE 1996
T2 100 YEAR FREQUENCY - NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES (TWO)

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 4 0 0 .01074 1 568.160

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

3 -1

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

'PROF 3



.---,

CCHV= .300 CEHV= .500
·SECNO 1.000

BEGIN MODEL APPROX. 200 METERS DOWNSTREAM OF BRIDGE
1.000 3.27 567.49 .00 568.16 568.35 .86 .00 .00 569.19

1044.0 .0 1044.0 .0 .0 254.5 .0 .0 .0 575.83
.00 .00 4.10 .00 .000 .040 .000 .000 564.22 55.50

.010849 25. 25. 25. 0 0 5 .00 127.71 183.21

·SECNO 2.000
3280 CROSS SECTION 2.00 EXTENDED 1.04 METERS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 59

2.000 4.00 568.23 .00 .00 568.64 .41 .16 .13 569.47
1044.0 .0 1044.0 .0 .0 366.0 .0 7.8 3.6 567.19

.00 .00 2.85 .00 .000 .040 .000 .000 564.23 42.58
.004306 25. 25. 25. 4 0 0 .00 157.42 200.00

·SECNO 3.000
3280 CROSS SECTION 3.00 EXTENDED .59 METERS

3.000 4.04 568.30 .00 .00 568.83 .53 .13 .06 569.51
1044.0 .0 1044.0 .0 .0 323.4 .0 16.4 7.5 567.71

.00 .00 3.23 .00 .000 .040 .000 .000 564.26 40.65
.006588 25. 25. 25. 2 0 0 .00 159.35 200.00

*SECNO 4.000
3280 CROSS SECTION 4.00 EXTENDED .49 METERS

3301 HV CHANGED MORE THAN HVINS

DOWNSTREAM SIDE OF NEW BRIDGE
4.000 3.09 568.71 568.70 .00 569.94 1. 22 .76 .35 570.00

1044.0 .0 1044.0 .0 .0 213.2 .0 40.0 18.4 568.22
.01 .00 4.90 .00 .000 .040 .000 .000 565.62 1971.36

. 011802 88. 88. 88 . 4 15 0 .00 86.93 2058.29

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA - R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST



·SECNO 5.000

3265 DIVIDED FLOW

3280 CROSS SECTION 5.00 EXTENDED .56 METERS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5.000 3.17 568.79 568.79 .00 570.04 1. 25 .01 .01 570.00
1044.0 .0 1044.0 .0 .0 210.8 .0 40.2 18.4 568.23

.01 .00 4.95 .00 .000 .040 .000 .000 565.62 1970.98
.014935 1. 1. l. 2 5 0 .00 84.25 2059.14

·SECNO 6.000

3265 DIVIDED FLOW

6.000 3.34 569.18 569.11 .00 570.50 1. 32 .43 .03 570.00
1044.0 .0 1044.0 .0 .0 205.3 .0 46.2 20.7 570.00

.01 .00 5.08 .00 .000 .040 .000 .000 565.84 1970.12
. 014456 29 . 29. 29. 4 8 0 .00 73.73 2047.35

·SECNO 7.000
3280 CROSS SECTION 7.00 EXTENDED .00 METERS

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 83

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
UPSTREAM SIDE OF EXISTING BRIDGE

7.000 4.14 569.99 569.03 .00 570.69 .70 .01 .19 570.00
1044.0 .0 1044.0 .0 .0 282.1 .0 46.5 20.8 570.00

.01 .00 3.70 .00 .000 .040 .000 .000 565.85 1967.75
.004304 1. 1. 1. 24 8 0 .00 81. 60 2049.35

·SECNO 8.000
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST



3265 DIVIDED FLOW

8.000 3.86 570.26 .00 .00 570.96 .70 .27 .00 573.01
1044.0 .0 1044.0 .0 .0 281. 3 .0 62.0 25.8 571.03

.02 .00 3.71 .00 .000 .040 .000 .000 566.40 61. 97
.005555 55. 55. 55. 2 0 0 .00 98.12 161.74

·SECNO 9.000

3265 DIVIDED FLOW

9.000 3.91 570.35 .00 .00 571.21 .86 .17 .08 574.56
1044.0 .0 1044.0 .0 .0 253.4 .0 68.7 28.2 571.18

.02 .00 4.12 .00 .000 .040 .000 .000 566.43 85.29
.008259 25. 25. 25. 2 0 0 .00 101.27 191. 42

·SECNO 10.000
3280 CROSS SECTION 10.00 EXTENDED 2.51 METERS

THIS IS THE UPSTREAM LIMIT OF THE STUDY
10.000 4.09 570.75 .00 .00 571. 38 .63 .10 .07 575.56
1044.0 .0 1044.0 .0 .0 297.0 .0 73.1 29.8 568.24

.02 .00 3.52 .00 .000 .040 .000 .000 566.66 106.54
.004531 16. 16. 16. 3 0 0 .00 93.46 200.00

1
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T1 CAVE CREEK WASH - CAREFREE HIGHWAY, JUNE 1996
T2 500 YEAR FREQUENCY - NOTE: DATA IN METRIC
T3 CAVE CREEK WASH AT CAREFREE HIGHWAY BRIDGES (TWO)

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 5 0 0 .01074 1 568.560

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

4 -1

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV



- -._----------- -- -_. -
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·PROF 4

CCHV= .300 CEHV= .500
·SECNO 1. 000

BEGIN MODEL APPROX. 200 METERS DOWNSTREAM OF BRIDGE
1. 000 3.75 567.97 .00 568.56 569.07 1.10 .00 .00 569.19

1472.0 .0 1472.0 .0 .0 316.2 .0 .0 .0 575.83
.00 .00 4.66 .00 .000 .040 .000 .000 564.22 53.93

. 010762 25 . 25. 25. 0 0 5 .00 130.24 184.17

·SECNO 2.000
3280 CROSS SECTION 2.00 EXTENDED 1.72 METERS

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.71

2.000 4.68 568.91 .00 .00 569.40 .49 .15 .18 569.47
1472.0 .0 1472.0 .0 .0 474.4 .0 9.9 3.6 567.19

.00 .00 3.10 .00 .000 .040 .000 .000 564.23 40.25
. 003698 25. 25 . 25. 4 0 0 .00 159.75 200.00

·SECNO 3.000
3280 CROSS SECTION 3.00 EXTENDED 1.26 METERS

3.000 4.71 568.97 .00 .00 569.56 .59 .11 .05 569.51
1472.0 .0 1472.0 .0 .0 430.6 .0 21.2 7.6 567.71

.00 .00 3.42 .00 .000 .040 .000 .000 564.26 38.24
. 005174 25 . 25. 25. 2 0 0 .00 161. 76 200.00

·SECNO 4.000
3280 CROSS SECTION 4.00 EXTENDED 1.12 METERS

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1
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DOWNSTREAM SIDE OF NEW BRIDGE
4.000 3.72 569.34 569.34 .00 570.87 1. 53 .65 .47 570.00

1472.0 .0 1472.0 .0 .0 268.3 .0 51. 9 18.7 568.22
.01 .00 5.49 .00 .000 .040 .000 .000 565.62 1969.45

.011347 88. 88. 88. 3 15 0 .00 88.84 2058.29

*SECNO 5.000

3265 DIVIDED FLOW

3280 CROSS SECTION 5.00 EXTENDED 1.20 METERS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

5.000 3.81 569.43 569.43 .00 571.00 1. 56 .01 .02 570.00
1472.0 .0 1472.0 .0 .0 265.5 .0 52.2 18.8 568.23

.01 .00 5.54 .00 .000 .040 .000 .000 565.62 1969.10
.014934 1. 1. 1. 2 8 0 .00 86.16 2059.14

*SECNO 6.000

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

6.000 4.01 569.85 569.85 .00 571. 54 1. 69 .44 .06 570.00
1472.0 .0 1472.0 .0 .0 255.9 .0 59.8 21.1 570.00

.01 .00 5.75 .00 .000 .040 .000 .000 565.84 1968.81
.015253 29. 29. 29. 2 8 0 .00 76.68 °2048.99

*SECNO 7.000
3280 CROSS SECTION 7.00 EXTENDED .95 METERS

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 97

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
UPSTREAM SIDE OF EXISTING BRIDGE

7.000 5.09 570.94 569.74 .00 571.80 .85 .01 .25 570.00
1472.0 .0 1472.0 .0 .0 359.5 .0 60.1 21.2 570.00

.01 .00 4.09 .00 .000 .040 .000 .000 565.85 1967.75
.003929 1. 1. 1. 24 8 0 .00 81.60 2049.35

1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

*SECNO 8.000

3265 DIVIDED FLOW

3280 CROSS SECTION 8.00 EXTENDED .36 METERS

8.000 4.99 571. 39 .00 .00 572.08 .69 .24 .05 573.01
1472.0 .0 1472.0 .0 .0 398.7 .0 80.9 26.8 571. 03

.01 .00 3.69 .00 .000 .040 .000 .000 566.40 43.61
. 004717 55. 55 . 55. 2 0 a .00 123.66 200.00

*SECNO 9.000
3280 CROSS SECTION 9.00 EXTENDED .29 METERS

9.000 5.04 571.47 .00 .00 572.24 .77 .12 .04 574.56
1472.0 .0 1472.0 .0 .0 379.0 .0 90.7 29.8 571.18

.02 .00 3.88 .00 .000 .040 .000 .000 566.43 83.83
. 005173 25 . 25. 25. 2 0 0 .00 116.17 200.00

*SECNO 10.000
3280 CROSS SECTION 10.00 EXTENDED 3.31 METERS

THIS IS THE UPSTREAM LIMIT OF THE STUDY
10.000 4.88 571.53 .00 .00 572.33 .80 .08 .01 575.56
1472.0 .0 1472.0 .0 .0 372 .0 .0 96.7 31.5 568.24

.02 .00 3.96 .00 .000 .040 .000 .000 566.66 105.50
.004371 16. 16. 16. 1 0 0 .00 94.50 200.00

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

THIS RUN EXECUTED 25JUL97 07:53:37

version 4.6.2; May 1991



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

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

CAVE CREEK WASH AT C

SUMMARY PRINTOUT

SECNO Q CWSEL CRIWS VCH XLCH STCHL STCHR STENCL STENCR SSTA ENDS 'I:

1.000 583.00 567.55 .00 2.22 .00 .00 200.00 .00 .00 55.30 183.33
1. 000 934.00 567.35 .00 3.94 .00 .00 200.00 .00 .00 55.96 182.38
1. 000 1044.00 567.49 .00 4.10 .00 .00 200.00 .00 .00 55.50 183.21
1. 000 1472.00 567.97 .00 4.66 .00 .00 200.00 .00 .00 53.93 184.17

2.000 583.00 567.67 .00 2.09 25.00 .00 200.00 .00 .00 44.48 200.00
2.000 934.00 568.04 .00 2.78 25.00 .00 200.00 .00 .00 43.22 200.00
2.000 1044.00 568.23 .00 2.85 25.00 .00 200.00 .00 .00 42.58 200.00
2.000 1472.00 568.91 .00 3.10 25.00 .00 200.00 .00 .00 40.25 200.00

3.000 583.00 567.72 .00 2.52 25.00 .00 200.00 .00 .00 42.74 200.00
3.000 934.00 568.12 .00 3.17 25.00 .00 200.00 .00 .00 41. 31 200.00
3.000 1044.00 568.30 .00 3.23 25.00 .00 200.00 .00 .00 40.65 200.00
3.000 1472.00 568.97 .00 3.42 25.00 .00 200.00 .00 .00 38.24 200.00

4.000 583.00 568.15 .00 3.55 88.00 1967.43 2058.29 .00 .00 1973.10 2057.83
4.000 934.00 568.61 .00 4.58 88.00 1967.43 2058.29 .00 .00 1971.69 2058.29
4.000 1044.00 568.71 568.70 4.90 88.00 1967.43 2058.29 .00 .00 1971.36 2058.29
4.000 1472.00 569.34 569.34 5.49 88.00 1967.43 2058.29 .00 .00 1969.45 2058.29

5.000 583.00 568.11 .00 3.77 1. 00 1967.43 2059.14 .00 .00 1972.97 2058.38
5.000 934.00 568.59 568.59 4.81 1. eo 1967.43 2059.14 .00 .00 1971.57 2059.14
5.000 1044.00 568.79 568.79 4.95 1. 00 1967.43 2059.14 .00 .00 1970.98 2059.14
5.000 1472.00 569.43 569.43 5.54 1. 00 1967.43 2059.14 .00 .00 1969.10 2059.14

6.000 583.00 568.43 .00 3.86 29.00 1968.53 2049.35 .00 .00 1971.58 2045.51
6.000 934.00 569.00 .00 4.86 29.00 1968.53 2049.35 .00 .00 1970.46 2046.92
6.000 1044.00 569.18 569.11 5.08 29.00 1968.53 2049.35 .00 .00 1970.12 2047.35
6.000 1472.00 569.85 569.85 5.75 29.00 1968.53 2049.35 .00 .00 1968.81 2048.99

7.000 583.00 568.75 .00 3.18 1.00 1967.75 2049.35 .00 .00 1970.17 2046.30
7.000 934.00 569.72 .00 3.60 1. 00 1967.75 2049.35 .00 .00 1968.28 2048.68
7.000 1044.00 569.99 569.03 3.70 1. 00 1967.75 2049.35 .00 .00 1967.75 2049.35
7.000 1472.00 570.94 569.74 4.09 1. 00 1967.75 2049.35 .00 .00 1967.75 2049.35

1
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SECNO Q CWSEL CRIWS VCH XLCH STCHL STCHR STENCL STENCR SSTA ENDST

8.000 583.00 569.04 .00 3.34 55.00 .00 200.00 .00 .00 64.46 145.21
8.000 934.00 569.98 .00 3.66 55.00 .00 200.00 .00 .00 62.55 161.12
8.000 1044.00 570.26 .00 3.71 55.00 .00 200.00 .00 .00 61.97 161.74
8.000 1472.00 571.39 .00 3.69 55.00 .00 200.00 .00 .00 43.61 200.00

9.000 583.00 569.12 569.09 4.09 25.00 .00 200.00 .00 .00 86.88 180.71
9.000 934.00 570.06 .00 4.16 25.00 .00 200.00 .00 .00 85.67 188.88
9.000 1044.00 570.35 .00 4.12 25.00 .00 200.00 .00 .00 85.29 191. 42
9.000 1472.00 571.47 .00 3.88 25.00 .00 200.00 .00 .00 83.83 200.00

10.000 583.00 569.84 .00 2.74 16.02 .00 200.00 .00 .00 107.71 200.00
10.000 934.00 570.55 .00 3.36 16.02 .00 200.00 .00 .00 106.80 200.00
10.000 1044.00 570.75 .00 3.52 16.02 .00 200.00 .00 .00 106.54 200.00
10.000 1472.00 571.53 .00 3.96 16.02 .00 200.00 .00 .00 105.50 200.00

1
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CAVE CREEK WASH AT C

SUMMARY PRINTOUT

SECNO QLOB QCH QROB VLOB VCH VROB TELMX CWSEL DIFWSX TOPWID ELMIN ALPHA

1.000 .00 583.00 .00 .00 2.22 .00 569.19 567.55 .00 128.03 564.22 1. 00
1.000 .00 934.00 .00 .00 3.94 .00 569.19 567.35 .00 126.42 564.22 1. 00
1. 000 .00 1044.00 .00 .00 4.10 .00 569.19 567.49 .00 127.71 564.22 1.00
1.000 .00 1472.00 .00 .00 4.66 .00 569.19 567.97 .00 130.24 564.22 1. 00

2.000 .00 583.00 .00 .00 2.09 .00 567.19 567.67 .12 155.52 564.23 1. 00
* 2.000 .00 934.00 .00 .00 2.78 .00 567.19 568.04 .68 156.78 564.23 1. 00

2.000 .00 1044.00 .00 .00 2.85 .00 567.19 568.23 .74 157.42 564.23 1. 00
2.000 .00 1472.00 .00 .00 3.10 .00 567.19 568.91 .94 159.75 564.23 1. 00

3.000 .00 583.00 .00 .00 2.52 .00 567.71 567.72 .05 143.31 564.26 1. 00
3.000 .00 934.00 .00 .00 3.17 .00 567.71 568.12 .08 158.69 564.26 1. 00
3.000 .00 1044.00 .00 .00 3.23 .00 567.71 568.30 .07 159.35 564.26 1.00
3.000 .00 1472.00 .00 .00 3.42 .00 567.71 568.97 .06 161.76 564.26 1. 00

4.000 .00 583.00 .00 .00 3.55 .00 568.22 568.15 .43 84.73 565.62 1. 00
4.000 .00 934.00 .00 .00 4.58 .00 568.22 568.61 .49 86.60 565.62 1. 00
4.000 .00 1044.00 .00 .00 4.90 .00 568.22 568.71 .41 86.93 565.62 1.00
4.000 .00 1472.00 .00 .00 5.49 .00 568.22 569.34 .37 88.84 565.62 1. 00

5.000 .00 583.00 .00 .00 3.77 .00 568.23 568.11 -.03 81. 48 565.62 1. 00
5.000 .00 934.00 .00 .00 4 .l~.l .00 568.23 568.59 -.02 83.66 565.62 1. 00
5.000 .00 1044.00 .00 .00 4.95 .00 568.23 568.79 .08 84.25 565.62 1. 00



5.000 .00 1472.00 .00 .00 5.54 .00 568.23 569.43 .09 86.16 565.62 1. 00

6.000 .00 583.00 .00 .00 3.86 .00 570.00 568.43 .31 70.41 565.84 1. 00
6.000 .00 934.00 .00 .00 4.86 .00 570.00 569.00 .41 72.94 565.84 1. 00
6.000 .00 1044.00 .00 .00 5.08 .00 570.00 569.18 .39 73.73 565.84 1. 00
6.000 .00 1472.00 .00 .00 5.75 .00 570.00 569.85 .42 76.68 565.84 1. 00

7.000 .00 583.00 .00 .00 3.18 .00 570.00 568.75 .33 76.13 565.85 1. 00
7.000 .00 934.00 .00 .00 3.60 .00 570.00 569.72 .71 80.40 565.85 1. 00
7.000 .00 1044.00 .00 .00 3.70 .00 570.00 569.99 .81 81. 60 565.85 1. 00
7.000 .00 1472.00 .00 .00 4.09 .00 570.00 570.94 1. 09 81.60 565.85 1. 00

8.000 .00 583.00 .00 .00 3.34 .00 571.03 569.04 .29 80.76 566.40 1. 00
8.000 .00 934.00 .00 .00 3.66 .00 571. 03 569.98 .26 90.67 566.40 1. 00
8.000 .00 1044.00 .00 .00 3.71 .00 571. 03 570.26 .27 98.12 566.40 1. 00
8.000 .00 1472.00 .00 .00 3.69 .00 571.03 571. 39 .44 123.66 566.40 1. 00

9.000 .00 583.00 .00 .00 4.09 .00 571.18 569.12 .08 80.01 566.43 1. 00
9.000 .00 934.00 .00 .00 4.16 .00 571.18 570.06 .08 96.22 566.43 1. 00
9.000 .00 1044.00 .00 .00 4.12 .00 571.18 570.35 .09 101. 27 566.43 1. 00
9.000 .00 1472.00 .00 .00 3.88 .00 571.18 571.47 .09 116.17 566.43 1. 00
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SECNO QLOB QCH QROB VLOB VCH VROB TELMX CWSEL DIFWSX TOPWID ELMIN ALPHA

10.000 .00 583.00 .00 .00 2.74 .00 568.24 569.84 .72 92.29 566.66 1. 00
10.000 .00 934.00 .00 .00 3.36 .00 568.24 570.55 .50 93.20 566.66 1.00
10.000 .00 1044.00 .00 .00 3.52 .00 568.24 570.75 .40 93.46 566.66 1. 00
10.000 .00 1472.00 .00 .00 3.96 .00 568.24 571.53 .06 94.50 566.66 1. 00
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CAVE CREEK WASH AT C

SUMMARY PRINTOUT

SECNO XLCH K*CHSL EG HV HL OLOSS 10*KS VOL DEPTH K*XNL K*XNCH K*XNR

1.000 .00 .00 567.80 .25 .00 .00 30.71 .00 3.33 .00 40.00 .00
1.000 .00 .00 568.14 .79 .00 .00 108.56 .00 3.14 .00 40.00 .00
1. 000 .00 .00 568.35 .86 .00 .00 108.49 .00 3.27 .00 40.00 .00
1.000 .00 .00 569.07 1.10 .00 .00 107.62 .00 3.75 .00 40.00 .00

2.000 25.00 .60 567.89 .22 .08 .01 32.68 6.76 3.44 .00 40.00 .00
2.000 25.00 .60 568.43 .39 .17 .12 45.47 7.16 3.81 .00 40.00 .00



2.000 25.00 .60 568.64 .41 .16 .13 43.06 7.76 4.00 .00 40.00 .00
2.000 25.00 .60 569.40 .49 .15 .18 36.98 9.88 4.68 .00 40.00 .00

3.000 25.00 1. 20 568.04 .32 .10 .05 53.95 13 .14 3.46 .00 40.00 .00
3.000 25.00 1. 20 568.63 .51 .14 .06 71. 66 15.04 3.86 .00 40.00 .00
3.000 25.00 1. 20 568.83 .53 .13 .06 65.88 16.37 4.04 .00 40.00 .00
3.000 25.00 1. 20 569.56 .59 .11 .05 51. 74 21.19 4.71 .00 40.00 .00

4.000 88.00 15.45 568.79 .64 .59 .16 84.05 30.56 2.53 .00 40.00 .00
4.000 88.00 15.45 569.68 1. 07 .77 .28 108.78 36.97 2.99 .00 40.00 .00
4.000 88.00 15.45 569.94 1. 22 .76 .35 118.02 39.98 3.09 .00 40.00 .00
4.000 88.00 15.45 570.87 1. 53 .65 .47 113.47 51.95 3.72 .00 40.0.0 .00

5.000 1. 00 .00 568.84 .72 .01 .04 118.28 30.72 2.49 .00 40.00 .00
5.000 1. 00 .00 569.77 1.18 .01 .06 153.50 37.17 2.97 .00 40.00 .00
5.000 1. 00 .00 570.04 1. 25 .01 .01 149.35 40.19 3.17 .00 40.00 .00
5.000 1. 00 .00 571. 00 1. 56 .01 .02 149.34 52.21 3.81 .00 40.00 .00

6.000 29.00 7.59 569.19 .76 .33 .02 111. 08 35.15 2.59 .00 40.00 .00
6.000 29.00 7.59 570.21 1. 20 .43 .01 140.14 42.77 3.16 .00 40.00 .00
6.000 29.00 7.59 570.50 1. 32 .43 .03 144.56 46.23 3.34 .00 40.00 .00
6.000 29.00 7.59 571. 54 1. 69 .44 .06 152.53 59.77 4.01 .00 40.00 .00

7.000 1. 00 9.95 569.27 .51 .01 .07 50.92 35.32 2.90 .00 40.00 .00
* 7.000 1. 00 9.95 570.38 .66 .01 .16 44.47 42.99 3.87 .00 40.00 .00

7.000 1. 00 9.95 570.69 .70 .01 .19 43.04 46.47 4.14 .00 40.00 .00
7.000 1.00 9.95 571. 80 .85 .01 .25 39.29 60.08 5.09 .00 40.00 .00

8.000 55.00 10.00 569.61 .57 .31 .03 64.81 45.17 2.64 .00 40.00 .00
8.000 55.00 10.00 570.66 .68 .27 .01 55.58 57.14 3.58 .00 40.00 .00
8.000 55.00 10.00 570.96 .70 .27 .00 55.55 61.97 3.86 .00 40.00 .00
8.000 55.00 10.00 572.08 .69 .24 .05 47.17 80.93 4.99 .00 40.00 .00

9.000 25.00 1.28 569.97 .85 .22 .14 127.73 49.13 2.69 .00 40.00 .00
9.000 25.00 1. 28 570.94 .88 .18 .10 92.05 63.14 3.62 .00 40.00 .00
9.000 25.00 1. 28 571.21 .86 .17 .08 82.59 68.65 3.91 .00 40.00 .00
9.000 25.00 1. 28 572.24 .77 .12 .04 51. 73 90.65 5.04 .00 40.00 .00
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SECNO XLCH K*CHSL EG HV HL OLOSS 10*KS VOL DEPTH K*XNL K*XNCH K*XNR

10.000 16.02 14.04 570.22 .38 .11 .14 41.55 51. 98 3.18 .00 40.00 .00
10.000 16.02 14.04 571.13 .57 .10 .09 44.65 67.17 3.90 .00 40.00 .00
10.000 16.02 14.04 571.38 .63 .10 .07 45.31 73.06 4.09 .00 40.00 .00
10.000 16.02 14.04 572.33 .80 .08 .01 43.71 96.67 4.88 .00 40.00 .00

1
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SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 2.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 2.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 2.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 4.000 PROFILE= 4 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 4.000 PROFILE= 4 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 5.000 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5.000 PROFILE= 2 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 5.000 PROFILE= 3 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5.000 PROFILE= 3 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 5.000 PROFILE= 4 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 5.000 PROFILE= 4 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 6.000 PROFILE= 4 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 6.000 PROFILE= 4 MINIMUM SPECIFIC ENERGY

WARNING SECNO= 7.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 7.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 7.000 PROFILE= 3 20 TRIALS ATTEMPTED TO BALANCE WSEL
WARNING SECNO= 7.000 PROFILE= 3 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 7.000 PROFILE= 4 20 TRIALS ATTEMPTED TO BALANCE WSEL
WARNING SECNO= 7.000 PROFILE= 4 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 10.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 10.000 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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FLOOD INSURANCE ZONE DATA FOR CAVE CREEK WASH AT C

FLOOD HAZARD FACTOR FOR ENTIRE REACH USING SECTIONS

SECTION CUMULATIVE
NUMBER DISTANCE

ELEVATION DIFFERENCE
BETWEEN BASE FLOOD AND

10 2 0.2

1.000 o. .06 -.14 .48
2.000 25. -.56 -.19 .69
3.000 50. -.58 -.18 .67
4.000 138. -.57 - .11 .63



5.000
6.000
7.000
8.000
9.000

10.000

139.
168.
169.
224.
249.
265.

-.68
-.75

-1. 24
-1. 22
-1. 23
-.91

-.20
-.18
-.28
-.28
-.29
-.19

.64

.67

.95
1.13
1.13

.79

WEIGHTED AVG FOR REACH -.79 -.20 .79

FHF FOR THE REACH = 025 WITH 60.4 PERCENT OF THE REACH WITHIN .30 METERS
ZONE FOR THE REACH = A 5

CONTINUOUS FLOOD HAZARD FACTORS BY EVEN INCREMENTS

INC TOTAL AVG ELEVATION DATA WTD. PERCENT
NO. LENGTH 10 1 DIFF. AVG. FHF WITHIN

O. SEC. 1.000
25. SEC. 2.000

1 30. 567.61 567.86 -.25 -.25 010 100.
50. SEC. 3.000

2 60. 567.72 568.29 -.57 -.41 015 O.
3 90. 567.84 568.42 -.58 -.47 015 67.
4 120. 567.99 568.56 -.57 -.49 015 75.

138. SEC. 4.000
139. SEC. 5.000

5 150. 568.15 568.78 -.63 -.52 015 80.
168. SEC. 6.000
169. SEC. 7.000

6 180. 568.52 569.49 -.97 -.59 020 67.
7 210. 568.89 570.12 -1.23 -.69 025 71.

224. SEC. 8.000
8 240. 569.03 570.25 -1. 22 -.75 025 63.

249. SEC. 9.000
265. SEC. 10.000
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THIS REACH CAN BE SUBDIVIDED BY INC NO. TO MEET FIA REQUIREMENTS
INPUT 20N WHERE N IS THE NUMBER OF REACHES AND THEN INPUT THE END
OF EACH REACH BY INC NO. FOR EXAMPLE 202 5 8
A NEGATIVE INC NO. WILL SUPPRESS INTERMEDIATE INC OUTPUT.



CONTINUOUS FLOOD HAZARD FACTORS BY EVEN INCREMENTS

INC
NO.

TOTAL
LENGTH

WEIGHTED AVG DIFFERENCE
BETWEEN BASE FLOOD AND
10 2 0.2

5 150. -.52 -.16 .64

FHF FOR REACH 1 = 015 WITH
ZONE FOR THE REACH = A 3

80. PERCENT OF THE REACH WITHIN .15 METERS

8 240. -1.14 -.26 .99

FHF FOR REACH 2 = 035 WITH 100. PERCENT OF THE REACH WITHIN .30 METERS
ZONE FOR THE REACH = A 7

..L....



APPENDIX F

Drainage Basin and Culvert Location Map
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